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iiLegal Disclaimer 

The information contained in this publication, is intended for medical professionals. Categories 
presented in Clinical Evidence indicate a judgement about the strength of the evidence available to 
our authors prior to publication and the relative importance of benefits and harms. 

We rely on our authors to confirm the accuracy of the information presented, and to describe 
generally accepted practices, and therefore we as the publisher, and our editors, cannot warrant its 
accuracy. Readers should be aware that professionals in the field may have different opinions. 
Because of this fact and also because of regular advances in medical research, we strongly 
recommend that readers independently verify specified treatments and drugs, including 
manufacturers' guidance. Also, the categories do not indicate whether a particular treatment is 
generally appropriate or whether it is suitable for a particular individual. Ultimately it is the readers' 
responsibility to make their own professional judgements, so to appropriately advise and treat their 
patients. 

Description or reference to a product or publication does not imply endorsement of that product or 
publication, unless it is owned by the BMJ Publishing Group Limited. 

To the fullest extent permitted by law, BMJ Publishing Group Limited and its editors, are not 
responsible for any losses, injury or damage caused to any person or property, (including under 
contract, by negligence, products liability or otherwise), whether they be direct or indirect, special, 
incidental or consequential, resulting from the application of the information in this publication 
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vWelcome to Issue 11 
Welcome to Issue 11 of Clinical Evidence, the international source of the best 
available evidence on the effects of common clinical interventions. Clinical Evidence 
summarises the current state of knowledge and uncertainty about the prevention and 
treatment of clinical conditions, based on thorough searches and appraisal of the literature. It 
is neither a text book of medicine, nor a set of guidelines. It describes the best available 
evidence from systematic reviews, RCTs, and observational studies where appropriate, and if 
there is no good evidence it says so.  

Supporting evidence based decisions 

Clinical Evidence is intended as a tool for clinicians, and thereby patients, to help them make 
evidence based healthcare decisions. Our task is to provide information that is as accessible as 
possible without undue simplification. We aim to support the partnership between clinicians and 
patients that lies at the heart of good health care. We are working towards a future in which the 
information in Clinical Evidence can be personalised and synchronised with the electronic patient 
record, acknowledging that most interactions between patients and clinicians are complex and that 
‘evidence’ is only one part of the equation. 

In a truly knowledge based health system, the flow of knowledge would form a virtuous circle or (as 
characterised in figure 1) a figure of eight. Healthcare providers and patients generate questions 
during consultations. If there aren't ready answers in evidence based guidelines or handbooks, 
questions should be assessed by systematic review of the literature. Systematic reviews may identify 
good evidence to support clinical decisions, in which case this can be fed into practice. If a systematic 
review finds insufficient evidence to support a clinical decision, this represents a gap in our 
knowledge base, which should be fed into the research agenda. Ultimately, new research should be 
incorporated into further systematic reviews and the results of these used to guide practice. And so 
the cycle continues. The quality of information available at each stage depends on the quality of the 
information provided by the stage before. 

Figure 1 

 

What is presented in the figure as a unidirectional flow is in reality much more complex. Information 
flows within and between groups in ways that are now being characterised as local information 
cycles. A completely inclusive information cycle exists within the world of academic research, where 



 

viall authors are readers and all readers potential authors. But information cycles also exist, 
or can be established, between researchers, systematic reviewers, funders of research, 
healthcare providers, and patients. These information cycles have the potential to greatly increase the 
relevance and reliability of information about health care, and to build skills, understanding, and ‘buy 
in’ that will encourage the use of that information. 

Clincial Evidence aims to establish and strengthen such information cycles. It works closely with 
users to identify clinical questions, and it is now working with the UK National Coordinating Centre for 
Health Technology Assessment to feed the gaps it identifies in the evidence back into the UK 
research agenda. 

How much do we know? 

So what can Clinical Evidence tell us about the state of our current knowledge? What proportion of 
commonly used treatments are supported by good evidence, what proportion should not be used or 
used only with caution, and how big are the gaps in our knowledge? A quick scan of the 2148 
treatments covered in Issue 11 shows that 329 (15%) are rated as beneficial, 457 (21%) likely to be 
beneficial, 164 (8%) as trade off between benefits and harms, 106 (5%) unlikely to be beneficial, 94 
(4%) likely to be ineffective or harmful, and 998 (47%, the largest proportion) as unknown 
effectiveness (see figure 2). Dividing treatments into categories is never easy. It always involves a 
degree of subjective judgement and is sometimes controversial. We do it because users tell us it is 
helpful. The figures above suggest that the research community has a large task ahead and that most 
decisions about treatments still rest on the individual judgements of clinicians and patients. 

Figure 2 

 

Accessibility 

Clinical Evidence is currently available in five formats: the full text and Concise books; the CD-ROM, 
which is supplied with Concise; a version for PDA; and the website (www.clinicalevidence.com). Our 
website has just been redesigned and improved in response to user feedback, and further 
enhancements are planned throughout this year. 

Whichever the format, we recognise that accessing the sort of information contained in Clinical 
Evidence can be challenging, even for experienced users. We are therefore working on making the 
text as readable as possible. Future issues of Clinical Evidence will see more of the numbers 
presented in data tables rather than in the text, and more use of expert commentary to highlight the 



 

viimain clinical messages. We would welcome your views on other ways in which we can 
make the information as accessible as possible. 

Update cycle 

We update the Clinical Evidence website monthly, and produce twice yearly paper versions: full text 
and Concise. Each chapter is now updated every 12 months, and we will shortly be adding clinical 
alerts to the website to let users know about important studies that are published between updates. 
With each update we increase the coverage and include stronger information about the adverse 
effects of treatments. 

The content of Clinical Evidence Issue 11 is a snapshot of all content that was ready for publication in 
February 2004. Fourteen new chapters have been added since Issue 10: acute cholecystitis, altitude 
sickness, athlete's foot, cataract, constipation in adults, dengue fever, ectopic pregnancy, irritable 
bowel syndrome, jet lag, neonatal jaundice, Pneumocystis carinii pneumonia in people with HIV, 
postnatal depression, stress incontinence, and varicocele. In addition, 109 chapters have been 
updated, and by the time this reaches you more new and updated chapters will have been posted on 
the website (www.clinicalevidence.com). 

International Reach 

Clinical Evidence has an international circulation. The UK NHS distributes 50 000 copies of the 
Concise edition to clinicians in England. This is accompanied by free online access to everyone in 
England and Wales. Clinical Evidence is now complemented by free access to Best Treatments 
through NHS Direct Online (www.besttreatments.co.uk). Best Treatments contains 60 chronic 
conditions comprehensively rewritten from the patient perspective and also provides information on 
operations and tests. 

Thanks to the BMA, 14 000 UK medical students receive a copy of the full text edition. In the USA 
500 000 copies of Concise are circulated by United Health Foundation. And thanks to the Italian 
Ministry of Health and the work of the Italian Cochrane Centre, 300 000 Italian doctors receive a copy 
of Clinical Evidence Conciso and CD-ROM,1 both translated into Italian. 

Clinical Evidence is also available in other non-English language editions. The Spanish translation 
(thanks to the Iberoamerican Cochrane Centre and MediLegis) now comes in all formats — full, 
concise, CD-ROM, and online.2 The full text is available in Japanese,3 and Russian (seven broad 
specialty editions).4 The Concise edition is available in German,5 and French (both with CD-ROM in 
English).6 

Finally, Clinical Evidence online continues to be available free to people in developing countries as 
part of the HINARI initiative spearheaded by the World Health Organization and the BMJ Publishing 
Group. Details of those countries that qualify are available from the Clinical Evidence website 
(www.clinicalevidence.com). 

Feedback 

Our newly enhanced website aims to encourage feedback, all of which we welcome. If you have any 
comments on any of the material in Clinical Evidence, think that any important evidence has been 
missed, or have suggestions for new topics or questions please let us know. You can contact us at 
CEfeedback@bmjgroup.com or contact the deputy editor, David Tovey, on +44 (0)20 7383 6043. 
Many thanks to all of you who have already sent in your comments. Readers who would like to 
contribute either as authors or peer reviewers are invited to send their CV to Claire Folkes at 
cfolkes@bmjgroup.com 
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ixAbout Clinical Evidence 
The inspiration for Clinical Evidence came in a phone call in 1995. Tom Mann and his 
colleagues at the NHS Executive asked the BMJ Publishing Group to explore the possibility of 
developing an evidence “formulary” along the lines of the British National Formulary. They recognised 
that clinicians were under increasing pressure to keep up to date and to base their practice more 
firmly on evidence, but that few had the necessary time or skills to do this. Their idea was to provide a 
pocketbook containing concise and regularly updated summaries of the best available evidence on 
clinical interventions. However, they didn't think that the NHS could develop such a formulary itself. “It 
would be marvellous”, said Tom Mann, “if somebody would just do it.” A small team at the BMJ set to 
work to produce a pilot version of what was then called the Clinical Effectiveness Directory. 

Since that pilot, a great deal has changed. In collaboration with the American College of Physicians–
American Society of Internal Medicine, we convened an international advisory board, held focus 
groups of clinicians, talked to patient support groups, and adopted countless good ideas from early 
drafts by our contributors. Throughout we have kept in mind an equation set out by Slawson et al.[1] 
This states that the usefulness of any source of information is equal to its relevance, multiplied by its 
validity, divided by the work required to extract the information. In order to be as useful as possible, 
we aimed for high relevance, high validity, and low work in terms of the reader's time and effort. We 
also kept in mind principles of transparency and explicitness. Readers needed to understand where 
our information came from and how it was assembled. 

A UNIQUE RESOURCE 

Clinical Evidence is one of growing number of sources of evidence-based information for clinicians. 
But it has several features that make it unique. 

 Its contents are driven by questions rather than by the availability of research evidence. 
Rather than start with the evidence and summarise what is there, we identify important 
clinical questions, and then search for and summarise the best available evidence to answer 
them.  

 It identifies but does not try to fill important gaps in the evidence. In a phrase used by Jerry 
Osheroff, who has led much of the research on clinicians' information needs,[2] Clinical 
Evidence presents the dark as well as the light side of the moon. We feel that it is helpful for 
clinicians to know when their uncertainty stems from gaps in the evidence rather than gaps in 
their own knowledge.  

 It is continuously updated, with full literature searches in each topic every eight months. Print 
copies containing the latest version of each topic are published every six months and the 
website is refreshed with new and updated content every month.  

 It specifically aims not to make recommendations. The experience of the clinical practice 
guideline movement has shown that it is nearly impossible to make recommendations that 
are appropriate in every situation. Differences in individual patients' baseline risks and 
preferences, and in the local availability of interventions, will always mean that the evidence 
must be individually interpreted rather than applied across the board. Clinical Evidence 
provides the raw material for developing locally applicable clinical practice guidelines, and for 
clinicians and patients to make up their own minds on the best course of action. We supply 
the evidence, you make the decisions.  

COMPLEMENTARY BUT DIFFERENT 

We are often asked how Clinical Evidence differs from two other high quality sources of evidence-
based information: The Cochrane Library; and the evidence-based journals ACP Journal Club, 
Evidence-Based Medicine, Evidence-Based Mental Health, and Evidence-Based Nursing. 

Clinical Evidence is complementary to but different from the work of the Cochrane Collaboration 
(www.cochrane.org), which produces and publishes high quality systematic reviews of controlled 
trials. Clinical Evidence has been called the friendly front end of the Cochrane Library, because it 



 

xtakes this and other high quality information and pulls it together in one place in a concise 
format. Many of our advisors and contributors are active members of the Cochrane 
Collaboration, and we are exploring closer ties between Clinical Evidence and the Collaboration in the 
way the evidence is searched for, summarised, and accessed by users. 

Clinical Evidence is also complementary to but different from the evidence-based journals, which 
select and abstract the best and most clinically relevant articles as they appear in the world's medical 
literature. Together these journals form a growing archive of high quality abstracts of individual 
articles. Clinical Evidence takes a different approach. It begins not with the journals but with clinical 
questions. It is able to answer some. For others it simply reports that no good evidence was found. 

A WORK IN PROGRESS 

Clinical Evidence continues to evolve. We knew when we started that we were undertaking an 
enormous task, and the more we work on it, the more we realise its enormity. Although we have 
made every effort to ensure that the searches are thorough and that the appraisals of studies are 
objective (see Searching and appraising the literature), we will inevitably have missed some important 
studies. In order not to make unjustified claims about the accuracy of the information, we use phrases 
such as “we found no systematic review” rather than “there is no systematic review”. In order to be as 
explicit as possible about the methods used for each contribution, we have asked each set of 
contributors to provide a brief methods section, describing the searches that were performed and how 
individual studies were selected. 

Clinical Evidence is now a family of products, appearing in different formats and languages for 
different audiences. Our expectation is that Clinical Evidence will evolve further over the next few 
years, in response to the needs of clinicians and patients. 

REFERENCES 
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2. Ely JW, Osheroff JA, Ebell MJ, et al. Analysis of questions asked by family doctors regarding 
patient care. BMJ 1999;319:358–361. 



 

xiA guide to the text 

SUMMARY PAGE 

The summary page for each topic presents the questions addressed, some key messages, and a list 
of the interventions covered (in alphabetical order), categorised according to whether they have been 
found to be effective or not. We have developed the categories of effectiveness from one of the 
Cochrane Collaboration's first and most popular products, A guide to effective care in pregnancy and 
childbirth.[1] The categories we now use are explained in the table below: 

Beneficial 
Interventions for which effectiveness has been demonstrated by clear 
evidence from RCTs, and for which expectation of harms is small 
compared with the benefits. 

Likely to be 
beneficial 

Interventions for which effectiveness is less well established than for 
those listed under “beneficial”. 

Trade off between 
benefits and harms 

Interventions for which clinicians and patients should weigh up the 
beneficial and harmful effects according to individual circumstances 
and priorities. 

Unknown 
effectiveness 

Interventions for which there are currently insufficient data or data of 
inadequate quality. 

Unlikely to be 
beneficial 

Interventions for which lack of effectiveness is less well established 
than for those listed under “likely to be ineffective or harmful”. 

Likely to be 
ineffective  
or harmful 

Interventions for which ineffectiveness or harmfulness has been 
demonstrated by clear evidence. 

Fitting interventions into these categories is not always straightforward. For one thing, the categories 
represent a mix of several hierarchies: the size of benefit (or harm), the strength of evidence (RCT or 
observational data), and the degree of certainty around the finding (represented by the confidence 
interval). Another problem is that much of the evidence that is most relevant to clinical decisions 
relates to comparisons between different interventions rather than to comparison with placebo or no 
intervention. Where necessary, we have indicated the comparisons. A third problem is that 
interventions may have been tested, or found to be effective, in only one group of people, such as 
those at high risk of an outcome. Again, we have indicated this where possible. But perhaps most 
difficult of all has been trying to maintain consistency across different topics. We continue to work on 
refining the criteria for putting interventions under each category. 

Interventions that cannot be tested in an RCT for ethical or practical reasons are sometimes included 
in the categorisation table and are identified with an asterisk. 

NEGATIVE FINDINGS 

A surprisingly hard aspect to get right is the reporting of negative findings. Saying that there is no 
good evidence that a treatment works is not, of course, the same as saying that the treatment doesn't 
work. In trying to get this right, we may have erred too much on the side of caution; when in doubt, 
instead of saying, for example, that “the review found no difference”, we say that “the review found no 
evidence of a difference”. We recognise that to get this right, we need a better handle on the power of 



 

xiiindividual systematic reviews and trials to demonstrate statistically significant differences 
between groups, and better information on what constitutes clinically important differences 
in the major outcomes for each intervention. In the meantime, we hope that the text makes a clear 
distinction between lack of benefit and lack of evidence of benefit. 

OUTCOMES 

Clinical Evidence focuses on outcomes that matter to patients, meaning those that patients 
themselves are aware of, such as symptom severity, quality of life, survival, disability, walking 
distance, and live birth rate. We are less interested in proxy outcomes such as blood lipid 
concentrations, blood pressure, or ovulation rates. Each topic includes a list of the main patient 
oriented outcomes, and where possible describes how these are measured. We have for the moment 
decided not to address the vexed question of what constitutes a clinically important change in an 
outcome, but we would welcome suggestions on how to do this. 

EFFECTS, NOT EFFECTIVENESS 

A key aim of Clinical Evidence is to emphasise the important trade offs between advantages and 
disadvantages of different treatment options. We therefore talk about the effects of interventions, both 
positive and negative, rather than the effectiveness, and for each question or intervention option we 
present data on benefits and harms under separate headings. 

HARMS 

Information about harms is often more difficult to synthesize than information about benefits.[2] Most 
controlled trials are designed to investigate benefits. Many either fail to document harms or present 
the information in a form that is difficult to analyse or interpret. When drugs are licensed they may 
have been used clinically in only a few thousand people; the absence of documented harms is not 
strong evidence that harms will not be discovered in the years after licensing. 

Clinical Evidence recognises that the evidence about harms is often weaker than that about benefits. 
In an attempt to correct for this bias, Clinical Evidence has lowered the threshold for evidence to be 
included in the harms section. Much of the evidence for harms comes from observational studies 
ranging from prospective controlled cohort studies to case reports, and these are included when the 
harm is serious or when there is good corroborating evidence that the harm can be attributed to the 
treatment. 

DRUG names 

Clinical Evidence has an international audience. Difficulties can arise when different names for the 
same drug are used in different parts of the world. We state the recommended or proposed 
International Name where possible and give only the generic or non-proprietary names of drugs 
rather than the brand names. Where an international name for a drug is not available we use the 
most common name (e.g. aspirin). A regularly updated table of equivalent drug names, put together 
by Martindale: The Complete Drug Reference,[3] is available on the Clinical Evidence website 
(www.clinicalevidence.com). 

INFORMATION ON COST 

We have decided not to include information on the cost or cost effectiveness of interventions. This is 
not because we believe cost to be unimportant, but because the question of what constitutes good 
evidence on cost is much disputed and because costs vary greatly both within and between 
countries. However, we believe that it will become increasingly untenable for clinicians to act without 
paying attention to the cost of treatments. Future companion publications of Clinical Evidence may 
provide relevant information on costs. 



 

xiiiNUMERICAL DATA 

Whenever possible, data are presented in the same form as in the original studies. 
However, sometimes we have changed the units or type of information in an attempt to present the 
results in a systematic and easily interpretable form. 

AN INTERNATIONAL APPROACH 

Clinical Evidence takes an international approach to the evidence. This means including drugs that 
are not licensed in some countries. It also means keeping in mind the practicalities of treating people 
in poorer countries, by covering some interventions even if they have been superseded (for example, 
single drug treatment for HIV infection as opposed to three drug treatment). 

COMPETING INTERESTS 

In line with the BMJ's policy,[4] our aim is not to try to eliminate conflicts of interest but to make them 
explicit so that readers can judge for themselves what influence, if any, these may have had on the 
contributors' interpretation of the evidence. We therefore ask all contributors (and peer reviewers) to 
let us know about any potential competing interests, and we append any that are declared to the end 
of the contribution. Where the contributor gives no competing interests, we record “none declared”. 

CHANGES SINCE THE LAST UPDATE 

Substantive changes since the last update are listed at the end of each topic. These are defined as: 

 Presentation of additional evidence that either confirms or alters the conclusions  
 Re-evaluation of the evidence  
 Correction of an important error  

WEB ONLY TOPICS AND WEB ARCHIVE 

Some topics appear only on the website and not in the paper edition. These include topics whose 
search date is more than 13 months before an editorial deadline for the paper edition (February for 
the June edition and August for the December edition each year). The “web only” topics are listed on 
the contents page. We also have a web archive for topics that we are no longer updating. 

REFERENCE LINKS TO FULL TEXT 

Clinical Evidence references link to the full text on PubMed or the Cochrane Library, as appropriate. 

EMAIL ALERTING SERVICE 

If you wish to be notified by email about new topics, updates, or corrections, you can register for our 
alerting service on our website. 

HOW TO USE THE INFORMATION IN CLINICAL EVIDENCE 

The type of information contained in Clinical Evidence is necessary but not sufficient for the provision 
of effective, high quality health care. It is intended as an aid to clinical decision making, to be used in 
conjunction with other important sources of information. These other sources include estimates of 
people’s baseline risk of a condition or outcome based on history, physical examination and clinical 
investigations; individual preferences; economic arguments; availability of treatments; and local 
expertise. 



 

xivSome guidance on how to apply research evidence in practice is available on our website 
(www.clinicalevidence.com) and in appendix 3. 
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xvHow Clinical Evidence is put together 
The summaries in Clinical Evidence result from a rigorous process aimed at ensuring that 
they are both reliable and relevant to clinical practice. 

SELECTING TOPICS 

Clinical Evidence aims to cover common or important clinical conditions seen in primary and hospital 
care. To decide which conditions to cover we review national data on consultation rates, morbidity 
and mortality, we take account of national priorities for health care such as those outlined in the UK 
National Service Frameworks and in the US Institute of Medicine reports, and we take advice from 
generalist clinicians and patient groups. Our website (www.clinicalevidence.com) provides a list of 
conditions that we are planning to cover in future issues. Further suggestions are welcome. 

SELECTING THE QUESTIONS 

The questions in Clinical Evidence concern the benefits and harms of preventative and therapeutic 
interventions, with emphasis on outcomes that matter to patients. Questions are selected for their 
relevance to clinical practice by section advisors and contributors, in collaboration with primary care 
clinicians and patient groups. Each new issue of Clinical Evidence includes new questions as well as 
updates of existing questions. Readers can suggest new clinical questions using the feedback slips to 
be found at the back of the book and on the Clinical Evidence website (www.clinicalevidence.com), or 
by writing directly to Clinical Evidence. 

SEARCHING AND APPRAISING THE LITERATURE 

For each question, the literature is searched using the Cochrane Library, Medline, Embase and, 
occasionally, other electronic databases, looking first for good systematic reviews of RCTs; then for 
good RCTs published since the search date of the review. Where we find no good recent systematic 
reviews, we search for individual RCTs back to 1966. The date of the search is recorded in the 
methods section for each topic. Of the studies that are identified in the search, we select and 
summarise only a small proportion. The selection is done by critically appraising the abstracts of the 
studies identified in the search, a task performed independently by information scientists using 
validated criteria similar to those of Sackett et al[1] and Jadad.[2] [3] Where the search identifies more 
than one or two good reviews or trials, we select those we judge to be the most robust or relevant. 
Where we identify few or no good reviews or trials, we include other studies but highlight their 
limitations. Contributors, chosen for their clinical expertise in the field and their skills in epidemiology, 
are asked to review our selection of studies and to justify any additions or exclusions they wish to 
make. 

Our search strategy and critical appraisal criteria are available on our website 
(www.clinicalevidence.com). 

SUMMARISING THE EVIDENCE, PEER REVIEW, AND EDITING 

The contributors summarise the evidence relating to each question. Each topic is then peer reviewed 
by the section advisors, by at least two external expert clinicians, and by an editorial committee, 
including external expert clinicians and epidemiologists. The revised text is then extensively edited by 
editors with clinical and epidemiological training, and data are checked against the original study 
reports. Bazian Ltd has authored several topics, as acknowledged in each, and has provided content 
and support. 



 

xviFEEDBACK AND ERROR CORRECTIONS 

Despite the extensive peer review and quality checks, we expect that the text will contain 
some errors and inconsistencies. Please let us know if you find any, either by using the comment 
card at the back of the book or by emailing us at CEfeedback@bmjgroup.com. 
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xviiGlossary 
The Clinical Evidence glossary provides a definition and some explanation of the 
evidence-based medicine terms that are used within Clinical Evidence. To make this more 
useful, we also include guidance notes about how the terms are used within Clinical Evidence. 
These follow the glossary definition under the heading CE guidance. Occasionally, when a 
term is not used in the text but represents an important concept in how Clinical Evidence is 
put together, we provide the guidance note without a definition. 

Absolute risk (AR) The probability that an individual will experience the specified outcome during a 
specified period. It lies in the range 0 to 1, or is expressed as a percentage. In contrast to common 
usage, the word “risk” may refer to adverse events (such as myocardial infarction) or desirable events 
(such as cure). 

Absolute risk increase (ARI) The absolute difference in risk between the experimental and control 
groups in a trial. It is used when the risk in the experimental group exceeds the risk in the control 
group, and is calculated by subtracting the AR in the control group from the AR in the experimental 
group. This figure does not give any idea of the proportional increase between the two groups: for 
this, relative risk (RR) is needed (see below). 

Absolute risk reduction (ARR) The absolute difference in risk between the experimental and control 
groups in a trial. It is used when the risk in the control group exceeds the risk in the experimental 
group, and is calculated by subtracting the AR in the experimental group from the AR in the control 
group. This figure does not give any idea of the proportional reduction between the two groups: for 
this, relative risk (RR) is needed (see below). 

Allocation concealment A method used to prevent selection bias by concealing the allocation 
sequence from those assigning participants to intervention groups. Allocation concealment prevents 
researchers from (unconsciously or otherwise) influencing which intervention group each participant 
is assigned to.  

Applicability The application of the results from clinical trials to individual people. A randomised trial 
only provides direct evidence of causality within that specific trial. It takes an additional logical step to 
apply this result to a specific individual. Individual characteristics will affect the outcome for this 
person. CE guidance People involved in making decisions on health care must take relevant 
individual factors into consideration. To aid informed decision-making about applicability, we provide 
information on the characteristics of people recruited to trials. 

Baseline risk The risk of the event occurring without the active treatment. Estimated by the baseline 
risk in the control group. CE guidance The base line risk is important for assessing the potential 
beneficial effects of treatment. People with a higher baseline risk can have a greater potential benefit. 

Best evidence Systematic reviews of RCTs are the best method for revealing the effects of a 
therapeutic intervention. CE guidance Usually only systematic reviews of randomised controlled trials 
(RCTs) and RCTs will be accepted in the Benefits section. However, sometimes other evidence is 
sufficient to assign causality and in this case an RCT would not be ethical. In other cases RCTs are 
not practical. In these instances it is legitimate to include other forms of evidence within the Benefits 
section. RCTs are unlikely to adequately answer clinical questions in the following cases: (1) where 
there are good reasons to think the intervention is not likely to be beneficial or is likely to be harmful; 
(2) where the outcome is very rare (e.g. a 1/10000 fatal adverse reaction); (3) where the condition is 
very rare; (4) where very long follow up is required (e.g. does drinking milk in adolescence prevent 
fractures in old age?); (5) where the evidence of benefit from observational studies is overwhelming 
(e.g. oxygen for acute asthma attacks); (6) when applying the evidence to real clinical situations 
(external validity); (7) where current practice is very resistant to change and/or patients would not be 
willing to take the control or active treatment; (8) where the unit of randomisation would have to be 
too large (e.g. a nationwide public health campaign); and (9) where the condition is acute and 
requires immediate treatment. Of these, only the first case is categorical. For the rest the cut off point 



 

xviiiwhen an RCT is not appropriate is not precisely defined. If RCTs would not be appropriate 
we search and include the best appropriate form of evidence. 

Bias Systematic deviation of study results from the true results, because of the way(s) in which the 
study is conducted. CE guidance In the Comment section we aim to include any likely sources of 
bias within a trial/review. 

Blinding/blinded A trial is fully blinded if all the people involved are unaware of the treatment group 
to which trial participants are allocated until after the interpretation of results. This includes trial 
participants and everyone involved in administering treatment or recording trial results. CE guidance 
Ideally, a trial should test whether people are aware of which group they have been allocated to. This 
is particularly important if, for example, one of the treatments has a distinctive taste or adverse 
effects. Unfortunately such testing is rare. The terms single and double blind are common in the 
literature but are not used consistently. Therefore, we attempt to report specifically who is unaware of 
treatment allocation. 

Block randomisation Randomisation by a pattern to produce the required number of people in each 
group. 

Case control study A study design that examines a group of people who have experienced an event 
(usually an adverse event) and a group of people who have not experienced the same event, and 
looks at how exposure to suspect (usually noxious) agents differed between the two groups. This type 
of study design is most useful for trying to ascertain the cause of rare events, such as rare cancers. 
CE guidance Case control studies can only generate odds ratios (OR) and not relative risk (RR). 
Case control studies provide weaker evidence than cohort studies but are more reliable than case 
series. We do not include case control studies within the Benefits section, unless it is not reasonable 
to expect higher levels of evidence. 

Case series Analysis of series of people with the disease (there is no comparison group in case 
series). CE guidance Case series provide weaker evidence than case control studies. We try not to 
include case series within the Benefits section. 

Cluster randomisation A cluster randomised study is one in which a group of participants are 
randomised to the same intervention together. Examples of cluster randomisation include allocating 
together people in the same village, hospital, or school. If the results are then analysed by individuals 
rather than the group as a whole bias can occur. CE guidance The unit of randomisation should be 
the same as the unit of analysis. Often a cluster randomised trial answers a different question from 
one randomised by individuals. An intervention at the level of the village or primary care practice may 
well have a different effect from one at the level of an individual patient. Therefore, trying to 
compensate by allowing for intra class correlation coefficients or some other method may not be 
appropriate. Clinical Evidence style is to include only results analysed according to the unit of 
randomisation; otherwise the trial is included only in the Comment. 

Cohort study A non-experimental study design that follows a group of people (a cohort), and then 
looks at how events differ among people within the group. A study that examines a cohort, which 
differs in respect to exposure to some suspected risk factor (e.g. smoking), is useful for trying to 
ascertain whether exposure is likely to cause specified events (e.g. lung cancer). Prospective cohort 
studies (which track participants forward in time) are more reliable than retrospective cohort studies. 
CE guidance Cohort studies should not be included within the Benefits section, unless it is not 
reasonable to expect higher levels of evidence. 

Completer analysis Analysis of data from only those participants who remained at the end of the 
study. Compare with intention to treat analysis, which uses data from all participants who enrolled 
(see below). 

CE guidance Conference proceedings See unpublished evidence. 



 

xixConfidence interval (CI) The 95% confidence interval (or 95% confidence limits) would 
include 95% of results from studies of the same size and design in the same population. 
This is close but not identical to saying that the true size of the effect (never exactly known) has a 
95% chance of falling within the confidence interval. If the 95% confidence interval for a relative risk 
(RR) or an odds ratio (OR) crosses 1, then this is taken as no evidence of an effect. The practical 
advantages of a confidence interval (rather than a P value) is that they present the range of likely 
effects. CE guidance We always try to provide 95% confidence intervals for results. 

CE guidance Consistency If two sections in Clinical Evidence address the same question then we 
attempt to avoid repetition of the evidence, but aim instead to provide a cross reference. 

CE guidance Controlled clinical trial (CCT) A trial in which participants are assigned to two or more 
different treatment groups. In Clinical Evidence, we use the term to refer to controlled trials in which 
treatment is assigned by a method other than random allocation. When the method of allocation is by 
random selection, the study is referred to as a randomised controlled trial (RCT; see below). Non-
randomised controlled trials are more likely to suffer from bias than RCTs. 

Controls In a randomised controlled trial (RCT), controls refer to the participants in its comparison 
group. They are allocated either to placebo, no treatment, or a standard treatment. 

Correlation coefficient A measure of association that indicates the degree to which two variables 
change together in a linear relationship. It is represented by r, and varies between –1 and +1. When r 
is +1, there is a prefect positive relationship (when one variable increases, so does the other, and the 
proportionate difference remains constant). When r is –1 there is a perfect negative relationship 
(when one variable increases the other decreases, or vice versa, and the proportionate difference 
remains constant). This, however, does not rule out a relationship — it just excludes a linear 
relationship. 

Crossover randomised trial A trial in which participants receive one treatment and have outcomes 
measured, and then receive an alternative treatment and have outcomes measured again. The order 
of treatments is randomly assigned. Sometimes a period of no treatment is used before the trial starts 
and in between the treatments (washout periods) to minimise interference between the treatments 
(carry over effects). Interpretation of the results from crossover randomised controlled trials (RCTs) 
can be complex. CE guidance Crossover studies have the risk that the intervention may have an 
effect after it has been withdrawn, either because the washout period is not long enough or because 
of path dependency. A test for evidence of statistically significant heterogeneity is not sufficient to 
exclude clinically important heterogeneity. An effect may be important enough to affect the outcome 
but not large enough to be significant. Therefore, we try to only include results from crossover studies 
before the cross over. 

Cross sectional study A study design that involves surveying a population about an exposure, or 
condition, or both, at one point in time. It can be used for assessing prevalence of a condition in the 
population. CE guidance Cross sectional studies should never be used for assessing causality of a 
treatment. 

CE guidance Data pooling Crude summation of the raw data with no weighting, to be distinguished 
from meta-analysis (see meta-analysis). 

CE guidance Decimal places We always precede decimal points with an integer. Numbers needing 
treatment to obtain one additional beneficial outcome (NNTs) are rounded up to whole numbers e.g. 
an NNT of 2.6 would become 3. Numbers needing treatment to obtain one additional harmful 
outcome (NNHs) are rounded down to whole numbers e.g an NNH of 2.3 would become 2. For P 
values, we use a maximum of three noughts after the decimal: P < 0.0001. We try to report the 
number of decimal places up to the number of noughts in the trial population e.g 247 people, with RR 
4.837 would be rounded up to 4.84. We avoid use of more than three significant figures. 

CE guidance Disability Adjusted Life Year (DALY) A method for measuring disease burden, which 
aims to quantify in a single figure both the quantity and quality of life lost or gained by a disease, risk 



 

xxfactor, or treatment. The DALYs lost or gained are a function of the expected number of 
years spent in a particular state of health, multiplied by a coefficient determined by the 
disability experienced in that state (ranging from 0 [optimal health] to 1 [deaths]). Later years are 
discounted at a rate of 3% per year, and childhood and old age are weighted to count for less. 

CE guidance Drillability Refers to the ability to trace a statement from its most condensed form 
through to the original evidence that supports it. This requires not only the data but also all the 
methods used in the generation of the condensed form to be explicit and reproducible. We see it as 
an important component of the quality of evidence-based publications. 

CE guidance Eclipsing In Clinical Evidence a systematic review should be excluded (eclipsed) if, 
and only if, there is a review with a later search date with either identical methods, clearly superior 
methods, or similar methods including the same primary sources. 

Effect size (standardised mean differences) In the medical literature, effect size is used to refer to 
a variety of measures of treatment effect. In Clinical Evidence it refers to a standardised mean 
difference: a statistic for combining continuous variables (such as pain scores or height), from 
different scales, by dividing the difference between two means by an estimate of the within group 
standard deviation. CE guidance We avoid if possible. Standardised mean differences are very 
difficult for non-statisticians to interpret and combining heterogenous scales provides statistical 
accuracy at the expense of clinical intelligibility. We prefer results reported qualitatively to reliance on 
effect sizes. 

CE guidance English language papers See language. 

Event The occurrence of a dichotomous outcome that is being sought in the study (such as 
myocardial infarction, death, or a four-point improvement in pain score). 

CE guidance Event rates In determining the power of a trial the event rate is more important than 
the number of participants. Therefore, we provide the number of events as well as the number of 
participants when this is available. 

Experimental study A study in which the investigator studies the effect of intentionally altering one or 
more factors under controlled conditions. 

CE guidance External validity (generalisabilty) The validity of the results of a trial beyond that trial. 
CE guidance A randomised controlled trial (RCT) only provides direct evidence of causality within 
that trial. It takes an additional logical step to apply this result more generally. However, practically it 
is necessary to assume that results are generalisable unless there is evidence to the contrary. If 
evidence is consistent across different settings and in different populations (e.g. across ages and 
countries) then there is evidence in favour of external validity. If there is only evidence from atypical 
setting (e.g. teaching hospital when most cases are seen in primary care) then one should be more 
sceptical about generalising the results. The Comment section should address questions of 
generalisability. Generalisability is not just a consequence of the entry requirements for the trial, but 
also depends on the population from which the trial population was drawn (see applicability). 

Factorial design A factorial design attempts to evaluate more than one intervention compared with 
control in a single trial, by means of multiple randomisations. 

False negative A person with the target condition (defined by the gold standard) who has a negative 
test result. 

False positive A person without the target condition (defined by the gold standard) who has a 
positive test result. 

Fixed effects The “fixed effects” model of meta-analysis assumes, often unreasonably, that the 
variability between the studies is exclusively because of a random sampling variation around a fixed 
effect (see random effects below). 



 

xxiCE guidance Foreign language papers See language. 

CE guidance Harms Evidence-based healthcare resources often have great difficulty in providing 
good quality evidence on harms. Most RCTs are not designed to assess harms adequately: the 
sample size is too small, the trial too short, and often information on harms is not systematically 
collected. Often a lot of the harms data are in the form of uncontrolled case reports. Comparing data 
from these series is fraught with difficulties because of different numbers receiving the intervention, 
different baseline risks and differential reporting. We aim to search systematically for evidence on 
what are considered the most important harms of an intervention. The best evidence is from a 
systematic review of harms data that attempts to integrate data from different sources. However, 
because of these difficulties and following the maxim "first one must not do harm" we accept weaker 
evidence in the Harms than in the Benefits section. This can include information on whether the 
intervention has been either banned or withdrawn because of the risk of harms. 

Hazard ratio (HR) Broadly equivalent to relative risk (RR); useful when the risk is not constant with 
respect to time. It uses information collected at different times. The term is typically used in the 
context of survival over time. If the HR is 0.5 then the relative risk of dying in one group is half the risk 
of dying in the other group. CE guidance If HRs are recorded in the original paper then we report 
these rather than calculating RR, because HRs take account of more data. 

Heterogeneity In the context of meta-analysis, heterogeneity means dissimilarity between studies. It 
can be because of the use of different statistical methods (statistical heterogeneity), or evaluation of 
people with different characteristics, treatments or outcomes (clinical heterogeneity). Heterogeneity 
may render pooling of data in meta-analysis unreliable or inappropriate. CE guidance Finding no 
significant evidence of heterogeneity is not the same as finding evidence of no heterogeneity. If there 
are a small number of studies, heterogeneity may affect results but not be statistically significant. 

Homogeneity Similarity (see heterogeneity above). 

Incidence The number of new cases of a condition occurring in a population over a specified period 
of time. 

CE guidance Inclusion/ exclusions We use validated search and appraisal criteria to exclude 
unsuitable papers. Authors are then sent exclusion forms to provide reasons why further papers are 
excluded (see Literature searches). 

Intention to treat (ITT) analysis Analysis of data for all participants based on the group to which 
they were randomised and not based on the actual treatment they received. CE guidance Where 
possible we report ITT results. However, different methods go under the name ITT. Therefore, it is 
important to state how withdrawals were handled and any potential biases, e.g. the implication of 
carrying last result recorded forward will depend on the natural history of the condition. 

CE guidance Language We aim to include all identified relevant papers irrespective of language If 
we have not been able to translate a paper in time for publication of the topic then we state this in the 
Comment section. 

Likelihood ratio The ratio of the probability that an individual with the target condition has a specified 
test result to the probability that an individual without the target condition has the same specified test 
result. 

CE guidance Jadad scale See Literature searches, Jadad. 

Meta-analysis A statistical technique that summarises the results of several studies in a single 
weighted estimate, in which more weight is given to results of studies with more events and 
sometimes to studies of higher quality. CE guidance We use meta-analysis to refer to the 
quantitative methods (usually involving weighting) used to integrate data from trials. This is logically 
distinct from a systematic review, which is defined by an explicitly systematic search and appraisal of 
the literature. It is also distinct from data pooling, which is based purely on the raw data. If an 



 

xxiiunpublished meta-analysis is included in Clinical Evidence then the methods should be 
made explicit, which we do through publication on the Clinical Evidence website. It should 
be noted that the statistical package RevMan assumes that all outcomes are adverse and therefore if 
RevMan states that the results for a beneficial outcome favour control this means the beneficial 
outcome is more likely with the experimental intervention. 

Morbidity Rate of illness but not death. 

Mortality Rate of death. 

Negative likelihood ratio (NLR) The ratio of the probability that an individual with the target 
condition has a negative test result to the probability that an individual without the target condition has 
a negative test result. This is the same as the ratio (1–sensitivity/specificity). 

Negative predictive value (NPV) The chance of not having a disease given a negative test result 
(not to be confused with specificity, which is the other way round; see below). 

CE guidance Negative statements At what stage does no evidence of an effect become evidence of 
no effect? If confidence intervals are available then we should aim to indicate in words the potential 
size of effect they encompass. If a result is not significant we try and state if the confidence intervals 
include the possibility of a large effect (e.g. “The RCT found no significant effect but included the 
possibility of a large harm/ benefit/ harm or benefit”). The exact wording depends on the mean result 
and the width of the confidence intervals. 

Non-systematic review A review or meta-analysis that either did not perform a comprehensive 
search of the literature and contains only a selection of studies on a clinical question, or did not state 
its methods for searching and appraising the studies it contains. 

Not significant/non-significant (NS) In Clinical Evidence, not significant means that the observed 
difference, or a larger difference, could have arisen by chance with a probability of more than 1/20 
(i.e. 5%), assuming that there is no underlying difference. This is not the same as saying there is no 
effect, just that this experiment does not provide convincing evidence of an effect. This could be 
because the trial was not powered to detect an effect that does exist, because there was no effect, or 
because of the play of chance. If there is a potentially clinically important difference that is not 
statistically significant then do not say there was a non-significant trend. Alternative phrases to 
describe this type of uncertainty include, “Fewer people died after taking treatment x but the 
difference was not significant” or “The difference was not significant but the confidence intervals 
covered the possibility of a large beneficial effect” or even, “The difference did not quite reach 
significance.” 

Number needed to harm (NNH) One measure of treatment harm. It is the average number of people 
from a defined population you would need to treat with a specific intervention for a given period of 
time to cause one additional adverse outcome. NNH can be calculated as 1/ARI. In Clinical Evidence, 
these are usually rounded downwards. 

Number needed to treat (NNT) One measure of treatment effectiveness. It is the average number of 
people who need to be treated with a specific intervention for a given period of time to prevent one 
additional adverse outcome or achieve one additional beneficial outcome. NNT can be calculated as 
1/ARR (see appendix 2). In Clinical Evidence, NNTs are usually rounded upwards. CE guidance (1) 
NNTs are easy to interpret, but they can only be applied at a given level of baseline risk. (2) How do 
we calculate NNTs from meta-analysis data? The odds ratio (OR) (and 95% CI) with the AR in the 
control group can be used to generate absolute risk (AR) in the intervention group and from there to 
the NNT. This is a better measure than using the pooled data, which only uses trial size (not 
variance) and does not weight results (e.g. by trial quality). As people can not be treated as fractions, 
we round NNTs up and numbers needed to harm (NNHs) down to the largest absolute figure. This 
provides a conservative estimate of effect (it is most inaccurate for small numbers). (3) NNTs should 
only be provided for significant effects because of the difficulty of interpreting the confidence intervals 



 

xxiiifor non-significant results. Non-significant confidence intervals go from an NNT to an NNH 
by crossing infinity rather than zero. 

CE guidance Observational studies We do not include observational studies in the Benefits section 
unless good RCTs are unavailable. Observational studies may be included in the Harms section or in 
the Comment. Observational studies are the most appropriate form of evidence for the Prognosis, 
Aetiology, and Incidence/Prevalence sections. The minimum data set and methods requirements for 
observational studies have not been finalised. However, we always indicate what kind of 
observational study, whether case series, case control, prospective or retrospective cohort study (see 
case control and cohort studies). 

NNT for a meta-analysis Absolute measures are useful at describing the effort required to obtain a 
benefit, but are limited because they are influenced by both the treatment and also by the baseline 
risk of the individual. If a meta-analysis includes individuals with a range of baseline risks, then no 
single NNT will be applicable to the people in that meta-analysis, but a single relative measure (odds 
ratio or relative risk) may be applicable if there is no heterogeneity. In Clinical Evidence, an NNT is 
provided for meta-analysis, based on a combination of the summary odds ratio (OR) and the mean 
baseline risk observed in average of the control groups. 

Odds The odds of an event happening is defined as the probability that an event will occur, 
expressed as a proportion of the probability that the event will not occur. 

Odds ratio (OR) One measure of treatment effectiveness. It is the odds of an event happening in the 
experimental group expressed as a proportion of the odds of an event happening in the control group. 
The closer the OR is to one, the smaller the difference in effect between the experimental intervention 
and the control intervention. If the OR is greater (or less) than one, then the effects of the treatment 
are more (or less) than those of the control treatment. Note that the effects being measured may be 
adverse (e.g. death or disability) or desirable (e.g. survival). When events are rare the OR is 
analagous to the relative risk (RR), but as event rates increase the OR and RR diverge. CE 
guidance: The ratio of events to non-events in the intervention group over the ratio of events to non-
events in the control group. In Clinical Evidence we try to provide relative risks in preference to odds 
ratios. 

Odds reduction The complement of odds ratio (1–OR), similar to the relative risk reduction (RRR) 
when events are rare. 

Open label trial A trial in which both participant and assessor are aware of the intervention allocated. 

CE guidance Outcomes In Clinical Evidence we always aim to use outcomes that matter to patients 
and their carers. This generally means mortality, morbidity, quality of life, ability to work, pain, etc. 
Laboratory outcomes are avoided if possible. Even if there is a strong relationship between a 
laboratory outcome marker and a clinical outcome it is not automatic that it will hold under new 
conditions. Outcomes that are markers for clinically important patient centred outcomes are often 
called surrogate outcomes (e.g. ALT concentrations are a proxy for liver damage following 
paracetamol overdose). We only use surrogate outcomes in Clinical Evidence if patient centred 
outcomes are not available and a strong and consistent relationship between the surrogate outcome 
and patient centred outcomes has been established. 

CE guidance Personal communication In the Comments section of Clinical Evidence we include 
evidence from personal communication if it is sufficiently important. In the Benefits section, we aim to 
include only the evidence that has been published in peer reviewed journals. 

CE guidance PICOt Population, intervention, comparison, and outcome, all with a time element 
(PICOt). The current reporting requirements of systematic reviews are: how many RCTs, how many 
participants in each, comparing what with what, in what type of people, with what results. Each 
variable needs a temporal element, (how old are the participants, how long is the treatment given for, 
when is the outcome measured). In the future, we hoping to have a brief description in the text with 
full details accessible from the website.  



 

xxivPlacebo A substance given in the control group of a clinical trial, which is ideally identical 
in appearance and taste or feel to the experimental treatment and believed to lack any 
disease specific effects. In the context of non-pharmacological interventions, placebo is usually 
referred to as sham treatments (see sham treatment below). CE guidance Placebo is not the same 
as giving no treatment and can induce real physiological changes. Whether it is appropriate to 
compare the experimental with placebo or no treatment depends on the question being asked. Where 
possible we report on the specific intervention given as a placebo. We include, if available, 
information is available on whether participants or clinicians could distinguish between placebo and 
the intervention. 

Positive likelihood ratio (LR+) The ratio of the probability that an individual with the target condition 
has a positive test result to the probability that an individual without the target condition has a positive 
test result. This is the same as the ratio (sensitivity/1–specificity). 

Positive predictive value (PPV) The chance of having a disease given a positive test result (not to 
be confused with sensitivity, which is the other way round; see below). 

Power A study has adequate power if it can reliably detect a clinically important difference (i.e. 
between two treatments) if one actually exists. The power of a study is increased when it includes 
more events or when its measurement of outcomes is more precise. CE guidance We do not 
generally include power calculations, but prefer to provide confidence intervals (CIs) and leave it to 
readers to say if this covers a clinically significant difference. If no CIs are available a power 
calculation can be included assuming it is adequately explained. 

Pragmatic RCT An RCT designed to provide results that are directly applicable to normal practice 
(compared with explanatory RCTs that are intended to clarify efficacy under ideal conditions). 
Pragmatic RCTs recruit a population that is representative of those who are normally treated, allow 
normal compliance with instructions (by avoiding incentives and by using oral instructions with advice 
to follow manufacturers' instructions), and analyse results by “intention to treat” rather than by “on 
treatment” methods. 

Prevalence The proportion of people with a finding or disease in a given population at a given time. 

CE guidance Protocols If there is no recent systematic review (search date within the last 3 years) 
we report recent protocols (last 2 years) identified by our search. The information specialists send to 
Clinical Evidence authors all York and Cochrane protocols identified by our search. 

CE guidance Proxy outcomes See surrogate outcomes. 

Publication bias Occurs when the likelihood of a study being published varies with the results it 
finds. Usually, this occurs when studies that find a significant effect are more likely to be published 
than studies that do not find a significant effect, so making it appear from surveys of the published 
literature that treatments are more effective than is truly the case. CE guidance Can occur through 
both preference for significant (positive) results by journals and selective releasing of results by 
interested parties. A systematic review can try and detect publication bias by a forest plot of size of 
trial against results. This assumes that larger trials are more likely to be published irrespective of the 
result. If a systematic review finds evidence of publication bias this should be reported. Often 
publication bias takes the form of slower or less prominent publication of trials with less interesting 
results. 

P value The probability that an observed or greater difference occurred by chance, if it is assumed 
that there is in fact no real difference between the effects of the interventions. If this probability is less 
than 1/20 (which is when the P value is less than 0.05), then the result is conventionally regarded as 
being “statistically significant”. 

CE guidance Quality Adjusted Life Year (QALY) A method for comparing health outcomes, which 
assigns to each year of life a weight from 1 (perfect health) to 0 (state judged equivalent to death) 
dependent on the individual’s health related quality of life during that year. A total score of years 



 

xxvmultiplied by weight can then be compared across different interventions. There is 
disagreement about the best methods for measuring health-related quality of life. 

CE guidance Quality Control At Clinical Evidence we aim to have explicit and transparent methods 
to formulate the most clinically relevant questions, selecting the most relevant outcomes, and 
searching, appraising and synthesising the medical literature.  

CE guidance Quality of evidence See best evidence.. 

Quasi randomised A trial using a method of allocating participants to different forms of care that is 
not truly random; for example, allocation by date of birth, day of the week, medical record number, 
month of the year, or the order in which participants are included in the study (e.g. alternation). 

CE guidance Randomised we aim to provide an explanation of how a trial is quasi-randomised in 
the Comment section.  

Random effects The “random effects” model assumes a different underlying effect for each study 
and takes this into consideration as an additional source of variation, which leads to somewhat wider 
confidence intervals than the fixed effects model. Effects are assumed to be randomly distributed, 
and the central point of this distribution is the focus of the combined effect estimate (see fixed effects 
above). CE guidance We prefer the random effects model because the fixed effects model is 
appropriate only when there is no heterogeneity—in which case results will be very similar. A random 
effects model does not remove the effects of heterogeneity, which should be explained by differences 
in trial methods and populations. 

Randomised controlled trial (RCT) A trial in which participants are randomly assigned to two or 
more groups: at least one (the experimental group) receiving an intervention that is being tested and 
an other (the comparison or control group) receiving an alternative treatment or placebo. This design 
allows assessment of the relative effects of interventions. CE guidance: Clinical evidence is built 
upon RCTs and systematic reviews of RCTs. 

Regression analysis Given data on a dependent variable and one or more independent variables, 
regression analysis involves finding the “best” mathematical model to describe or predict the 
dependent variable as a function of the independent variable(s). There are several regression models 
that suit different needs. Common forms are linear, logistic, and proportional hazards. 

Relative risk (RR) The number of times more likely (RR > 1) or less likely (RR < 1) an event is to 
happen in one group compared with another. It is the ratio of the absolute risk (AR) for each group. It 
is analogous to the odds ratio (OR) when events are rare. CE guidance We define relative risk as the 
absolute risk (AR) in the intervention group divided by the AR in the control group. It is to be 
distinguished from odds ratio (OR) which is the ratio of events over non-events in the intervention 
group over the ratio of events over non-events in the control group. In the USA, odds ratios are 
sometimes known us rate ratios or relative risks. 

Relative risk increase (RRI) The proportional increase in risk between experimental and control 
participants in a trial. 

Relative risk reduction (RRR) The proportional reduction in risk between experimental and control 
participants in a trial. It is the complement of the relative risk (1–RR). 

CE guidance Searches See Literature searches. 

Sensitivity The chance of having a positive test result given that you have a disease (not to be 
confused with positive predictive value [PPV], which is the other way around; see above). 



 

xxviSensitivity analysis Analysis to test if results from meta-analysis are sensitive to 
restrictions on the data included. Common examples are large trials only, higher quality 
trials only, and more recent trials only. If results are consistent this provides stronger evidence of an 
effect and of generalisability. 

Sham treatment An intervention given in the control group of a clinical trial, which is ideally identical 
in appearance and feel to the experimental treatment and believed to lack any disease specific 
effects (e.g. detuned ultrasound or random biofeedback). CE guidance Placebo is used for pills, 
whereas sham treatment is used for devices, psychological, and physical treatments (see placebo). 
We always try and provide information on the specific sham treatment regimen. 

Significant By convention, taken to mean statistically significant at the 5% level (see statistically 
significant below). This is the same as a 95% confidence interval not including the value 
corresponding to no effect. 

Specificity The chance of having a negative test result given that you do not have a disease (not to 
be confused with negative predictive value [NPV], which is the other way around; see above). 

Standardised mean difference (SMD) A measure of effect size used when outcomes are 
continuous (such as height, weight, or symptom scores) rather than dichotomous (such as death or 
myocardial infarction). The mean differences in outcome between the groups being studied are 
standardised to account for differences in scoring methods (such as pain scores). The measure is a 
ratio; therefore, it has no units. CE guidance We avoid using SMDs if possible. SMD are very difficult 
for non-statisticians to interpret and combining heterogenous scales provides statistical accuracy at 
the expense of clinical intelligibility. We prefer results reported qualitatively to reliance on effect sizes, 
although we recognise that this may not always be practical. 

Statistically significant Means that the findings of a study are unlikely to have arisen because of 
chance. Significance at the commonly cited 5% level (P < 0.05) means that the observed difference 
or greater difference would occur by chance in only 1/20 similar cases. Where the word “significant” 
or “significance” is used without qualification in the text, it is being used in this statistical sense. 

Subgroup analysis Analysis of a part of the trial/meta-analysis population in which it is thought the 
effect may differ from the mean effect. CE guidance: Subgroup analysis should always be listed as 
such and generally only prespecified subgroup analysis should be included. Otherwise, they provide 
weak evidence and are more suited for hypothesis generation. If many tests are done on the same 
data this increases the chance of spurious correlation and some kind of correction is needed (e.g. 
Bonforroni). Given independent data, and no underlying effect, 1 time in 20 a significant result would 
be expected by chance. 

CE guidance Surrogate outcomes Outcomes not directly of importance to patients and their carers 
but predictive of patient centred outcomes (see outcomes). 

Systematic review A review in which specified and appropriate methods have been used to identify, 
appraise, and summarise studies addressing a defined question. It can, but need not, involve meta-
analysis (see meta-analysis). In Clinical Evidence, the term systematic review refers to a systematic 
review of RCTs unless specified otherwise. CE guidance The present requirements for reporting 
systematic reviews are search date, number of trials of the relevant option, number of trials that 
perform the appropriate comparisons, comparisons, details on the type of people, follow up period, 
and quantified results if available. 

CE guidance Trend In Clinical Evidence, we aim to avoid saying there was a non-significant trend. 
Alternatives include, “fewer people died after taking treatment x but the difference was not significant” 
or “The difference was not significant but the confidence intervals covered the possibility of a large 
beneficial effect” or even, “The difference did not quite reach significance.” 

True negative A person without the target condition (defined by a gold standard) who has a negative 
test result. 



 

xxviiTrue positive A person with the target condition (defined by a gold standard) who also has 
a positive test result. 

CE guidance Unpublished evidence Clinical Evidence is based on published peer reviewed 
evidence. Unpublished conference proceedings will not be included in the Benefits section (except as 
part of a published systematic review), but may be included in the Comment section. Sometimes 
Clinical Evidence includes unpublished meta-analysis or, more often, data pooling performed by 
Clinical Evidence authors or editors. We clearly indicate as such and full details of workings will be 
available on the website. Results from unpublished meta-analysis will always be taken as subsequent 
to revision by proper published analysis. 

Validity The soundness or rigour of a study. A study is internally valid if the way it is designed and 
carried out means that the results are unbiased and it gives you an accurate estimate of the effect 
that is being measured. A study is externally valid if its results are applicable to people encountered in 
regular clinical practice. 

Weighted mean difference (WMD) A measure of effect size used when outcomes are continuous 
(such as symptom scores or height) rather than dichotomous (such as death or myocardial infarction). 
The mean differences in outcome between the groups being studied are weighted to account for 
different sample sizes and differing precision between studies. The WMD is an absolute figure and so 
takes the units of the original outcome measure. CE guidance A continuous outcome measure, 
similar to standardised mean differences but based on one scale so in the real units of that scale. 
Ideally should be replaced by a discrete outcome and a relative risk; however, we use WMD if this is 
not possible. 



 

xxviiiLiterature Searching 
We use validated search strategies to search Medline and Embase, and use the same 
principles when searching other databases. Our search strategies are heavily based on strategies 
developed by Brian Haynes and Anne McKibbon at McMaster University in Canada,[1] and strategies 
developed by Carol Levebvre et al at the UK Cochrane Centre[2]. 

If you have any comments on our processes, please contact CEfeedback@bmjgroup.com - we would 
love to hear from you. 

Once all the searching has been performed, the results are appraised in-house by four critical 
appraisers, and the selected results sent to the authors. Appraisal criteria are outlined here. 

SEARCH PROTOCOL 

 Systematic reviews  
 Randomised controlled trials  
 If necessary, Cohort studies  
 Internet - just a few sites are listed here. Check the ScHARR Netting the Evidence site for a 

comprehensive list of EBM Resources  
 CRD  
 Dare  
 HTA  
 HEBW  
 DEC  
 Arif  
 Bandolier  
 Trip  

SYSTEMATIC REVIEWS - SOURCES OF EVIDENCE 

Step 1 - Cochrane Library CD 

Cochrane Systematic Reviews - widely recognised as some of the best, being based on rigorous 
searches including grey and non-English language literature together with electronic and hand 
searching of medical journals. 

Protocols for Cochrane reviews in progress are also included on the disc together with contact details 
for the principal investigator. 

DARE - the Database of Abstracts of Reviews of Effectiveness - on the Cochrane Library CD. This 
database contains abstracts of quality assessed systematic reviews located by Medline and Embase 
searches from 1994 onwards. There is coverage of earlier reviews but this is not complete. It also 
contains abstracts of all the systematic reviews included in ACP Journal Club and gives bibliographic 
details of other reviews identified in searches but not meeting the quality criteria for inclusion in the 
main database. 

Step 2 - Medline and Embase 

We use validated search strategies to search for systematic reviews. The strategy we use was 
developed by Anne McKibbon and Brian Haynes at McMaster University.[1] 

 Medline is searched back to 1966 and Embase back to 1988 (click here for search strategies) 
to find systematic reviews not captured on the Cochrane Library. Other databases are 
searched as necessary.  



 

xxixRCTS - SOURCES OF EVIDENCE 

If a high quality systematic review answering our question is found, the search for RCTs is 
confined to studies published after the date of the search conducted for the review (or 3 years before 
its publication if search date not stated). 

If no relevant systematic reviews are found, Cochrane, Best Evidence, Medline, and Embase are 
searched to their origin. 

Step 1 - Cochrane Controlled Clinical Trials Register 

This contains a comprehensive collection of trials - more than on Medline. 

Step 2 - Best Evidence CD 

Includes abstracts of RCTs that have been quality filtered and come with a commentary 

Step 3 - Medline and Embase looking back at least 3 years, or to their origin if there are no 
systematic reviews 

These searches capture recent RCTs not yet included on Cochrane/Best Evidence. 

IF SEARCHING FOR ADDITIONAL EVIDENCE ON HARM 

 The Cochrane Library and Best Evidence both contain studies of adverse effects. When 
searching Medline for evidence on harm of an intervention (search using the MeSH 
subheading "adverse effects (/ae.)  

 The Medline search term ae.fs. (adverse effects - floating subheading) identifies all articles 
with an adverse effect subheading. This can be combined (AND) with any set of references 
(e.g. systematic reviews on hypertension, cohort studies on asthma) to yield the subset of 
such articles with an adverse effects subheading.  

REFERENCES 

1. Haynes RB, et al. Developing optimal search strategies for detecting clinically sound studies in MEDLINE. J Am Med 
Inform Assoc 1994 Nov;1(6):447– 458.[MedLine]  

2. Dickersin K, Scherer R, Lefebrve C. Identifying relevant studies for systematic reviews. BMJ 1994;309:1286–
1291.[MedLine] 



 

xxxSearching Medline for systematic reviews 

NOTES ON THE SEARCH STRINGS 

These search strings are written for use with OVID software. Adaptation will be necessary for different 
software packages. All examples show 2-3 final lines for illustration showing the results when used to 
inform a search for articles on asthma. Once loaded and saved on a Medline computer these 
searches can be easily re- run. The longer search strings may take 5-15 minutes to run. 

Having run these search strings for study methodology, combine them with sensitive subject 
searches initially, tightening the focus of the subject search as appropriate in order to yield a 
manageable set of references for browsing. 

Medline 

1. (review or review, tutorial or review, academic).pt.  
2. (medline or medlars or Embase).ti,ab,sh.  
3. (scisearch or psychinfo or psycinfo).ti,ab,sh.  
4. (psychlit or psyclit).ti,ab,sh.  
5. cinahl.ti,ab,sh.  
6. (hand search$ or manual search$).tw.  
7. (electronic database$ or bibliographic database$).tw.  
8. (pooling or pooled analys$).tw.  
9. (peto or der simonian or dersimonian or fixed effect or mantel haenszel).tw.  
10. or/2-9  
11. 1 and 10  
12. meta-analysis.pt.  
13. meta-analysis.sh.  
14. (meta-analy$ or metaanaly$ or meta analy$).tw,sh.  
15. (systematic$ adj25 review$).tw,sh.  
16. (systematic$ adj25 overview$).tw,sh.  
17. (quantitative$ adj25 review$).tw,sh.  
18. (quantitative$ adj25 overview$).tw,sh.  
19. (methodologic$ adj25 review$).tw,sh.  
20. (methodologic$ adj25 overview$).tw,sh.  
21. (integrative research review$ or research integration).tw,sh.  
22. (quantitative$ adj25 synthesi$).tw,sh.  
23. or/12-22  
24. 11 or 23  
25. (random$ or placebo$).tw,sh,pt.  
26. (clinical trial or controlled clinical trial).pt.  
27. double blind.tw,sh,pt.  
28. 25 or 26 or 27  
29. 24 and 28  
30. 1 or 23  
31. exp asthma/  
32. 24 and 31  
33. 29 and 31  
34. 30 and 31  

Line 24 gives a set of systematic reviews. 
Line 29 gives a set of systematic reviews about therapy. 
Line 30 gives an unfiltered set of review articles. 
Lines 31-34 are for illustration only, using “asthma” as search term 

This strategy is adapted from one designed by Ann McKibbon and others at McMaster University, 
Canada.[1] It limits the very broad set of review articles by using terms indicating literature searches, 
meta-analysis or systematic reviews. If there are particular databases relevant to your area of interest 
(e.g. AIDSLINE, Cancer- CD) then these could be included after line 5 as textword searches, 
adjusting the numbering of later lines accordingly. 

Line 24 gives a set of systematic reviews. Line 29 gives a set of systematic reviews about therapy. 
Line 30 gives an unfiltered set of review articles. Lines 31-34 are for illustration only, using "asthma" 
as search term. 



 

xxxiREFERENCES 
1. Haynes RB, et al. Developing optimal search strategies for detecting clinically sound studies in 

MEDLINE. J Am Med Inform Assoc 1994 Nov;1(6):447- 458.[MedLine] 



 

xxxiiSearching Medline for randomised controlled trials 
Three possible searches are given. 

A long, maximally sensitive search string as used by the Cochrane Collaboration.[1] This may be 
used for short lookbacks or for obscure subjects. The two further search strings are of decreasing 
sensitivity and increasing specificity. 

COCHRANE MAXIMALLY SENSITIVE SEARCH STRATEGY FOR 
RCTS 

Medline 

1. randomized controlled trial.pt.  
2. controlled clinical trial.pt.  
3. randomized controlled trials.sh.  
4. random allocation.sh.  
5. double blind method.sh.  
6. single blind method.sh.  
7. or/1-6  
8. (animal not human).sh.  
9. 7 not 8  
10. clinical trial.pt.  
11. exp clinical trials/  
12. (clin$ adj25 trial$).ti,ab.  
13. ((singl$ or doubl$ or trebl$ or tripl$) adj25 (blind$ or mask$)).ti,ab.  
14. placebos.sh.  
15. placebo$.ti,ab.  
16. random$.ti,ab.  
17. research design.sh.  
18. or/10-17  
19. 18 not 8  
20. 19 not 9  
21. comparative study.sh.  
22. exp evaluation studies/  
23. follow up studies.sh.  
24. prospective studies.sh.  
25. (control$ or prospectiv$ or volunteer$).ti,ab.  
26. or/21-25  
27. 26 not 8  
28. 27 not (9 or 20)  
29. 9 or 20 or 28  
30. exp asthma/  
31. 29 and 30  

Lines 30 and 31 for illustration only. 

RCTs published before 1995 can be assumed to be on the Cochrane Database of Controlled Clinical 
Trials. Many of the articles found by this search will prove not to be randomised controlled trials on 
closer scrutiny. 



 

xxxiiiTWO FURTHER STRATEGIES FOR SEARCHING FOR RCTS 

These are less sensitive, more specific search strategies for RCTs. The second is even 
more specific, even less sensitive than the first. 

Medline 

1. (random$ or placebo$).tw,sh,pt.  
2. (singl$ or doubl$ or trebl$ or tripl$) adj25 (blind$ or mask$).tw.  
3. (clinical trial or controlled clinical trial or randomized controlled  
4. trial).pt.  
5. l or 2 or3  
6. exp asthma/  
7. 4 and 5  

Lines 5 and 6 for illustration only. 

Medline 

1. (placebo or (double blind$)).tw,sh.  
2. randomized controlled trial.pt.  
3. 1 or 2  
4. exp asthma/  
5. 3 and 4  

Lines 4 and 5 for illustration only. 

REFERENCES 
1. Dickersin K, Scherer R, Lefebrve C. Identifying relevant studies for systematic reviews. BMJ 1994;309:1286-

1291.[MedLine] 



 

xxxivSearching Medline for cohort studies 

MAXIMALLY SENSITIVE SEARCH STRATEGY 

Use for Aetiology, Causation or Harm. Developed by Brian Haynes et al, McMaster University[1] 
(82% sensitivity 70% specificity) 

Medline 

1. exp cohort studies/  
2. exp risk/  
3. (odds and ratio$).tw.  
4. (relative and risk).tw.  
5. (case and control$).tw.  
6. or/1-5  
7. exp multiple sclerosis/  
8. 6 and 7  

Lines 7 and 8 for illustration only. 

Maximally specific strategy: Developed by Brian Haynes et al, McMaster University, Canada[1] (40% 
sensitivity, 98% specificity) 

Medline 

1. cohort studies/  
2. case-control studies/  
3. 1 or 2  
4. exp multiple sclerosis/  
5. 3 and 4  

Lines 4 and 5 for illustration only. 

REFERENCES 
1. Haynes RB, et al. Developing optimal search strategies for detecting clinically sound studies in MEDLINE. J Am Med 

Inform Assoc 1994 Nov;1(6):447- 458.[MedLine] 



 

xxxvCritical Appraisal Criteria 

APPRAISING THE QUALITY OF CITED STUDIES 

The aim of Clinical Evidence is to summarise evidence on medical interventions from high quality 
systematic reviews and large well-designed randomised controlled trials. Evidence on prognosis or 
baseline risk may also come from such studies or from well-designed cohort studies. 

There are numerous checklists for assessing study quality, some of which are summarised below. No 
study - or checklist - is perfect, and it is not possible to lay down hard and fast criteria for inclusion. 

For practical purposes it is best to think of three categories of study: 

 Methodology sound; INCLUDE  
 Methodology suboptimal; INCLUDE if necessary but cite reservations  
 Methodology unsound; DO NOT INCLUDE  

QUALITY CRITERIA FOR INCLUDED STUDIES 

The following criteria are taken primarily from Clinical Epidemiology: a basic science for clinical 
medicine, Second Edition. Sackett DL, Haynes RB, Guyatt GH, Tugwell P. 

QUALITY CRITERIA FOR SYSTEMATIC STUDIES 

 Questions and methods clearly stated.  
 Comprehensive search methods described.  
 Explicit methods used to determine which studies were included in the review.  
 Methodological quality of primary studies was assessed.  
 Selection and assessment of primary studies reproducible and free from bias.  
 Differences in individual study results adequately explained.  
 Results of primary studies combined appropriately.  
 Reviewers' conclusions supported by data cited.  

QUALITY CRITERIA FOR RANDOMISED CONTROLLED TRIALS 

 Were the setting and study patients clearly described?  
 Was assignment randomised and similarity between groups documented?  
 Was allocation to study groups adequately concealed from patients and investigators, 

including blind assessment of outcome?  
 Were all clinically relevant outcomes reported?  
 Were > 80% of patients who entered the study accounted for at its conclusion?  
 Were they analysed in the groups to which they were randomised (intention to treat)?  
 Were both statistical and clinical significance considered?  

QUALITY CRITERIA FOR COHORT STUDIES ON PROGNOSIS OR 
BASELINE RISK 

 Was an inception cohort assembled?  
 Recruitment setting, diagnostic criteria, disease severity, co-morbidity and demographic 

details should be documented  
 Was the referral pattern described?  
 Referral or diagnostics access bias avoided?  
 Was an adequate follow up rate achieved?  
 > 80% patients entered accounted for in results and clinical status known?  
 Were objective outcome criteria developed and used?  



 

xxxvi Was outcome assessment blind?  
 Was adjustment for extraneous prognostic factors carried out?  
 Quality criteria for evidence on harm  

The rules of evidence on harm are the same as the rules of evidence on the beneficial effects of 
treatment. The best evidence on the harmfulness or otherwise of treatments comes from large 
randomised controlled trials (or reviews thereof). However group sizes have to be large and follow up 
prolonged for rare side effects to be detected and evidence on harm from RCTs may not be available. 
Bias due to non-comparability of groups is more likely in cohort studies and more likely still in case 
control studies. Case series or case reports are the weakest forms of evidence, though associations 
in case reports have often been subsequently confirmed 

WHEN CONSIDERING EVIDENCE ON HARM: 

 Was the study the strongest that could have been performed under the circumstances?  
 Were study groups sufficiently comparable in respects other than exposure?  
 Was determination of exposure free from bias?  
 Was the determination of outcomes (in cohort studies) or the distinction between cases and 

controls (in case control studies) free from bias?  
 Were both clinical and statistical significance considered in reporting the strength of the 

association?  
 Is the association consistent in different studies?  
 Is the temporal sequence of exposure and outcome in the right direction?  
 Is there a dose response gradient?  
 Does the association make sense? 
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See glossary, p 15

Key Messages

Early stage disease
¶ ACVBP versus m-BACOD One RCT, mostly in people with early stage disease,

found no significant difference in 5 year survival between ACVBP and
m-BACOD.

¶ Chemotherapy versus radiotherapy We found no systematic review or RCTs
of chemotherapy compared with radiotherapy.

¶ CVP versus BACOP One RCT found no significant difference in 5 year survivial
between CVP and BACOP. Subgroup analysis in people with aggressive disease
found no significant difference in complete remission between CVP and BACOP.
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¶ Short schedule CHOP plus radiotherapy versus longer schedule CHOP
alone One RCT found that short schedule CHOP plus radiotherapy significantly
improved 5 year survival with the addition of radiotherapy compared with longer
schedule CHOP alone. It included many older people. Longer schedule CHOP
increased the risk of congestive heart failure and possibly the risk of myelo-
suppression.

Advanced stage disease
¶ CHOP versus BCOP One RCT compared CHOP with BCOP. Subgroup analysis

of people with advanced stage disease found significantly higher complete
response with CHOP. Subgroup analysis in people under 60 years of age found
similar results but the difference was not significant. However, 20% of people
were excluded for poorly defined reasons.

¶ CHOP versus CHOP-B One RCT in a population of mixed ages found no
significant difference in 5 year mortality between CHOP and CHOP-B.

¶ CHOP versus CHOP-M One poorly reported RCT in a population of mixed ages
and disease stages found similar mortality at 36 months with CHOP and
CHOP-M.

¶ CHOP versus CHOP plus interferon We found no systematic review or RCTs
of CHOP versus CHOP plus interferon.

¶ CHOP versus CHOP plus monoclonal antibodies We found one systematic
review, which found no RCTs of CHOP versus CHOP plus monoclonal antibodies.

¶ CHOP versus CHOP/VIA One RCT, including people with stage II disease,
found no significant difference in 3 year survival between CHOP and CHOP/VIA.

¶ CHOP versus CIOP One RCT of people with Kiel classification intermediate
grade lymphoma, including some people with stage II disease and some people
over 65 years of age, found similar overall survival at 42 months with CHOP
and CIOP.

¶ CHOP versus HOP One poorly reported RCT, including people with all grades of
non-Hodgkin’s lymphoma, found significantly higher complete response with
CHOP with HOP. However, 20% of people were excluded for a variety of reasons.

¶ CHOP versus MACOP-B One RCT, including some people aged over 65 years,
found no significant difference in 3 year survival between four chemotherapy
regimens: CHOP, MACOP-B, m-BACOD, and ProMACE-CytaBOM. It found
limited evidence of greater toxicity with MACOP-B and m-BACOD compared
with CHOP and ProMACE-CytaBOM. A second RCT, including some people with
early stage disease and some older people, found no significant difference in
complete response. Subgroup analysis in younger people found significantly
improved 5 year survival with MACOP-B. A third RCT, including people with
stage II disease, found no significant difference in complete response. Sub-
group analysis from one centre found better quality of life and physical function
with CHOP compared with MACOP-B. These two RCTs found a different range of
adverse events with CHOP compared with MACOP-B.

¶ CHOP versus m-BACOD We found one RCT comparing four different chemo-
therapy regimens (see CHOP v MACOP-B above). A second RCT comparing
CHOP with m-BACOD, including older adults and with a high withdrawal rate,
found no significant difference in mortality at 4 or 5.3 years.

¶ CHOP versus MEV One RCT, including some older people and people who
relapsed after treatment for early stage disease, found weak evidence of a
survival benefit with CHOP compared with MEV. Subgroup analysis in people
with advanced disease found that more people achieved complete response
with CHOP.
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¶ CHOP versus PACEBOM One RCT of people with intermediate grade lym-
phoma, including some people with stage II disease, found no difference in 5
or 8 year mortality in the total population. Subgroup analysis found mortality
was lower with PACEBOM than CHOP in people with stage IV disease at 8 years’
follow up, but the difference was not significant.

¶ CHOP versus ProMACE-CytaBOM We found one RCT comparing four differ-
ent chemotherapy regimens (see CHOP v MACOP-B above). A second RCT,
including some people with stage II disease and some people over 65 years of
age, found longer median survival with CHOP compared with ProMACE-
CytaBOM, but significance was not assessed.

DEFINITION Non-Hodgkin’s lymphoma (NHL) consists of a complex group of
cancers arising mainly from B lymphocytes and occasionally from T
lymphocytes (15% of cases). NHL usually develops in lymph nodes
but can arise in other tissues almost anywhere in the body. NHL is
divided according to histology and stage (spread). Histology:
Historically histology was divided into aggressive (see glossary,
p 15) and low grade disease. This chapter focuses on the most
common aggressive lymphoma — diffuse large B cell lymphoma in
the WHO (see table 1, p 18)1 and REAL classification systems (see
glossary, p 16). Interpretation of older studies is complicated by
changes in classification systems and diagnostic techniques. We
have included studies using older systems if they are primarily in
people with the following types of aggressive lymphoma: Working
Formulation classification — primarily intermediate grades (grades
E–H [see table 2, p 18]);2 Kiel classification — centroblastic, immu-
noblastic, and anaplastic (see table 3, p 19);3 Rappaport
classification — diffuse histiocytic, diffuse lymphocytic poorly differ-
entiated, and diffuse mixed (lymphocytic and histiocytic [see
table 4, p 19]).4 There is no direct correspondence between the
terms used in the different classification systems and attempts to
generalise results must be treated with caution.1–4 Stage: Histori-
cally, NHL has been staged according to disease spread using the
Ann Arbor (see glossary, p 15) system (see table 5, p 20).5 Ann
Arbor stages I and II correspond to early disease, whereas stages III
and IV are advanced disease (see glossary, p 15). However, people
with bulky disease will usually be treated as having advanced
disease even if the stage is only I or II. There is also substantial
variation in prognosis within each stage. More recent studies assess
stage using a prognostic indicator. We excluded RCTs that were
primarily in children (< 16 years old), older people (> 65 years old),
people with HIV infection, and people who had received prior
treatment other than local radiotherapy. We also excluded RCTs of
maintenance treatment and RCTs with fewer than 50 people in each
arm. In RCTs of mixed populations we have reported subgroup
analysis in the population of interest, if available.

INCIDENCE/
PREVALENCE

NHL occurs more commonly in males than females, and is increas-
ing in incidence in the Western world at about 4% a year. It is the
seventh most common cancer in the UK consisting of 8680 new
cases in 1998 (3% of cancers) and causing 4500 deaths in 2000.6

AETIOLOGY/
RISK FACTORS

Unknown for most people. Surveys have implicated pesticides and
hair dyes. Incidence is higher in people who are
immunosuppressed.
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PROGNOSIS Relates to histological type, stage, age, performance status, and
lactate dehydrogenase levels. High grade lymphomas, particularly
diffuse large B cell lymphoma and Burkitt’s lymphoma, have a high
cure rate, with both initial and salvage (high dose) chemotherapy.7

CHOP (see glossary, p 15) is the standard treatment for aggressive
NHL (but not Burkitt’s lymphoma) and placebo controlled trials
would be considered unethical.

AIMS OF
INTERVENTION

To achieve cure if possible, to palliate by achieving remission and
prolonging survival, to minimise adverse effects of treatment, to
maximise quality of life.

OUTCOMES Mortality at 5 or 10 years, median survival, duration of remission,
quality of life, treatment mortality, other adverse effects of treat-
ment. Only one RCT reported any quality of life results. The main
secondary outcome is complete response, variously defined in
different studies but usually measured at 1 or 2 months.

METHODS Clinical Evidence search and appraisal October 2002.

QUESTION What are the effects of treatments for early stage
aggressive non-Hodgkin’s lymphoma in younger adults?

OPTION CHEMOTHERAPY (VERSUS CHEMOTHERAPY)

One RCT found no significant difference in 5 year survival between CVP
and BACOP. Subgroup analysis in people with aggressive disease found
no significant difference in complete response between CVP and BACOP.
One RCT, mostly in people with early stage disease, found no significant
difference in 5 year survival between ACVBP and m-BACOD.

Benefits: We found one systematic review (search date 1998, no RCTs)8 and
two additional RCTs.9,10 The first RCT compared CVP versus BACOP
(see glossary, p 15).9 It included 177 people with Rappaport system
diffuse histiocytic, diffuse lymphocytic, diffuse mixed, lymphoblas-
tic, and Burkitt’s lymphoma, with stage I and II disease (including
people with involvement of extranodal sites). About 80% were
younger than 60 years. It found no significant difference in 5 year
survival (73% with CVP v 85% with BACOP; P = 0.07). The RCT did
not provide absolute data for the subgroup of people with aggres-
sive (see glossary, p 15) lymphoma (see comment below) for
mortality, survival, or disease free survival. Clinical Evidence sub-
group analysis in people with aggressive lymphoma (including
Burkitt’s) found no significant difference in complete response rates
at the end of the treatment (59/63 [94%] with CVP v 63/65 [97%]
with BACOP; RR 1.00, 95% CI 0.89 to 1.04).9 The second RCT
compared ACVBP versus m-BACOD (see glossary, p 15).10 It
included 673 people aged 16–69 years with Working Formulation
E, F, G, and H lymphomas and Kiel classification anaplastic large
cell. About two thirds of people had stages I and II disease. It
excluded people with high tumour burden (≥ 10 cm) or two or more
extranodal sites. People who responded to ACVBP either partially
(50–75% regression of tumour size) or completely received consoli-
dation treatment of two courses each of methotrexate, etoposide,
asparaginase, and cytarabine. The RCT did not provide absolute
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data for the subgroup of people with stages I and II disease. Overall,
the RCT found no significant difference in 5 year survival (75% with
ACVBP v 73% with m-BACOD; P = 0.44) or 5 year failure free
survival (65% with ACVBP v 61% with m-BACOD; P = 0.016).

Harms: The RCT comparing CVP versus BACOP did not report comparative
harms.9 The RCT comparing ACVBP versus m-BACOD found no
significant difference in the risk of treatment related deaths (12/
332 [4%] with ACVBP v 16/341 [5%] with m-BACOD; RR 0.80,
95% CI 0.37 to 1.60), but found that ACVBP significantly increased
the risk of severe or life threatening reactions (P < 0.0001),
whereas m-BACOD significantly increased pulmonary toxicity (> 1%
with ACVBP v 19% with m-BACOD; P < 0.001).10 Other adverse
effects included cardiac, hepatic, and neurological toxicity and the
development of second cancers.

Comment: Subgroup analysis provides a weaker method of assessing the
effects of an intervention than overall analysis and should be
treated with caution. The RCT of CVP versus BACOP enrolled people
according to the Rappaport system but provided subgroup analysis
according to the Working Formulation.

OPTION CHEMOTHERAPY VERSUS RADIOTHERAPY

We found no systematic review or RCTs of chemotherapy versus
radiotherapy.

Benefits: We found no systematic review or RCTs.

Harms: We found no systematic review or RCTs.

Comment: None.

OPTION CHEMOTHERAPY PLUS RADIOTHERAPY VERSUS
CHEMOTHERAPY ALONE

One RCT comparing longer schedule CHOP with short schedule CHOP plus
radiotherapy alone found significantly improved 5 year survival with
combined treatment. It included many older people. Longer schedule
CHOP increased the risk of congestive heart failure and possibly the risk
of myelosuppression.

Benefits: We found one systematic review (search date 1998, no RCTs).8 We
found one RCT of chemotherapy versus chemotherapy plus radio-
therapy.11 It compared eight cycles of CHOP (see glossary, p 15)
versus three cycles of CHOP plus radiotherapy (total dose
4000–5500 cGy). It included 401 people with Working Formulation
intermediate or high grade lymphomas D, E, F, G, H, I, and J, with
stages I and II disease. Just over half were younger than 60 years.
It did not report subgroup analysis by age or grade. It found that
radiotherapy significantly improved progression free survival (esti-
mated 77% with CHOP plus radiotherapy v 64% with CHOP; HR 1.5,
95% CI 1.0 to 2.2) and overall 5 year survival (estimated survival
82% with CHOP plus radiotherapy v 72% with CHOP; estimated
HR 1.7, 95% CI 1.1 to 2.7; median follow up 4.4 years).
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Harms: The RCT found that two people died as a result of treatment.11 One
person treated with CHOP alone died of sepsis associated with
neutropenia and one person treated with CHOP plus radiotherapy
died of liver failure, consistent with radiation induced hepatitis. Life
threatening toxic events were more common in people treated with
CHOP alone but the difference was not significant (80/201 [40%]
with CHOP v 61/200 [31%] with CHOP plus radiotherapy;
P = 0.06). The most common life threatening adverse event was
myelosuppression, which caused grade 4 neutropenia (absolute
neutrophil count < 500 mm) in 71/201 (35%) with CHOP alone
compared with 54/200 (27%) with CHOP plus radiotherapy
(P = 0.09). The RCT also found symptoms or signs of congestive
heart failure or more than a 20% decrease from baseline in the left
ventricular ejection fraction in significantly more people with CHOP
alone (7 with CHOP alone v 0 with CHOP plus radiotherapy,
P = 0.02). It did not describe other life threatening events.

Comment: Subgroup analysis provides a weaker method of assessing the
effects of an intervention than overall analysis and should be
treated with caution. The systematic review reported only some
results of interest and has been used solely as a source of
references.8

QUESTION What are the effects of treatments for advanced stage
aggressive non-Hodgkin’s lymphoma in younger adults?

OPTION CHOP VERSUS MACOP-B

One RCT, including some people aged over 65 years, found no significant
difference in 3 year survival between four chemotherapy regimens: CHOP,
MACOP-B, m-BACOD, and ProMACE-CytaBOM. It found limited evidence of
greater toxicity with MACOP-B and m-BACOD versus CHOP and
ProMACE-CytaBOM. A second RCT, including some people with early stage
disease and some older people, found no significant difference in
complete response. Subgroup analysis in younger people found
significantly improved 5 year survival with MACOP-B. A third RCT, including
people with stage II disease, found no significant difference in complete
response. Subgroup analysis from one centre found better quality of life
and physical function with CHOP compared with MACOP-B. The RCTs
found a different range of adverse events with CHOP versus MACOP-B.

Benefits: We found three systematic reviews (search dates 1998,8 2000,12

and not stated;13 see comment below). We found three RCTs
comparing CHOP and MACOP-B (see glossary, p 15).14–18 The first
RCT compared four treatment groups (CHOP [225 people] v

m-BACOD [223 people] v ProMACE-CytaBOM [233 people] v

MACOP-B [218 people]).14,15 It included people with Working
Formulation intermediate or high grade lymphomas D, E, F, G, H,
and J (about 15% of people had grade group D or E lymphoma).
Participants had bulky stage II, stage III, and IV disease and were
aged 15–81 years, with about 75% aged under 65 years. The RCT
did not report results at 5 years or more by age or grade. It found no
significant difference in estimated 3 year survival (43% with CHOP v

43% with m-BACOD v 44% with ProMACE-CytaBOM v 40% with
MACOP-B; overall P = 0.90) or 3 year disease free survival (43%
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with CHOP v 43% with m-BACOD v 44% with PMCB v 40% with
MACOP-B; overall P = 0.40; absolute numbers not reported). The
RCT reported no significant difference in complete response (44%
with CHOP v 48% with m-BACOD, v 56% with PMCB, v 51% with
MACOP-B) although P values or CIs were not reported.14,15 The
second RCT compared MACOP-B versus CHOP.16,17 It included 304
people with Working Formulation intermediate grade or high grade
D, E, F, G, or H lymphoma; 15/236 (6.4%) had Working Formulation
grade D lymphoma. Participants had bulky stage I–IV disease and
were aged 16–72 years. About two thirds had stages III or IV
disease, and about two thirds were aged under 60 years. Overall, it
found no significant difference in complete response (64/125
[51%] with MACOP-B v 65/111 [59%] with CHOP; RR 0.87, 95%
CI 0.69 to 1.10). Subgroup results by stage or grade were not
reported at 5 years. Subgroup analysis in people aged 60 years or
less (159 people) found MACOP-B significantly improved 5 year
survival (58% with MACOP-B v 43% with CHOP; P = 0.03).16,17 The
third RCT compared CHOP versus MACOP-B.18 It included 405
people with the Kiel classification aggressive (see glossary, p 15)
lymphomas — centroblastic, immunoblastic, anaplastic large cell,
and peripheral T cell. Participants were aged 18–67 years. Just over
half of people had stage III or IV disease (51.6%). More people
treated with CHOP had stage I disease (27/193 [14%] with CHOP v

6/181 [3%] with MACOP-B). Overall, it found no significant differ-
ence in complete response (72/193 [37%] with CHOP v 74/181
[41%] with MACOP-B; RR 0.91, 95% CI 0.71 to 1.18). It did not
report subgroup analysis for people by stage. One centre investi-
gated quality of life (92/106 [87%] people participated). It found
significantly lower quality of life with MACOP-B at 12 weeks
(P = 0.04; European Organisation for Research into Treatment of
Cancer 30, modified Q of L score) and worse physical function
(P = 0.01). However, at 56 weeks the difference was no longer
significant (quantified results not reported). Subgroup analyses in
people aged 60 years or less were presented graphically. It found no
significant difference in estimated 5 year survival (59% with CHOP v

60% with MACOP-B; absolute numbers not presented), or esti-
mated 5 year failure free survival (44% with CHOP v 47% with
MACOP-B; absolute numbers not presented).18

Harms: The first RCT14,15 found fatal toxicity in 1% of people treated with
CHOP, 3% with ProMACE-CytaBOM, 5% with m-BACOD, and 6%
with MACOP-B. It found life threatening toxicity in 31% with CHOP,
54% with m-BACOD, 29% with ProMACE-CytaBOM, and 43% with
MACOP-B. Combining these two outcomes found significantly lower
toxicity for CHOP and Pro-MACE-CytaBOM than m-BACOD and
MACOP-B (P = 0.001). The second RCT found CHOP compared
with MACOP-B significantly reduced grade 3 or 4 haematologic
toxicity (P = 0.04), stomatitis (9% v 45%; P ≤ 0.0001), cutaneous
toxicity (0% with CHOP v 11% with MACOP-B; P = 0.0001), and
gastrointestinal ulceration (4% with CHOP v 12% with MACOP-B;
P = 0.03), although CHOP significantly increased alopecia (71%
with CHOP v 48% with MACOP-B; P = 0.0006).16,17 It found no
significant difference in nausea and vomiting, infection, constipa-
tion, diarrhoea, peripheral neuropathy, cardiovascular events, or
myopathy. The RCT reported that people aged over 60 years
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tolerated MACOP-B poorly (46% of older people completed treat-
ment v 83% of younger people; P = 0.0001), with significantly
more taken off treatment because of toxicity (37% of older people
v 10% of younger people; P = 0.01). The third RCT found no
significant difference in treatment related mortality (1.9% with
CHOP v 1.7% with MACOP-B).18 It reported on other adverse events
for the people enrolled in the quality of life study. It found less
appetite loss with MACOP-B but more fatigue. Beyond 12 weeks (at
which time treatment with CHOP was still ongoing but MACOP-B
had finished), it found more constipation and diarrhoea, nausea
and vomiting, dizziness, hair loss, headache, fatigue, dryness of
mouth, and heart burn with CHOP. At 56 weeks, it found more
neuropathic symptoms and mucositis with MACOP-B. Absolute
numbers and significance were not reported and some results were
presented graphically.

Comment: Subgroup analysis provides a weaker method of assessing the
effects of an intervention than overall analysis and should be
treated with caution. The systematic reviews reported only some
results of interest and have been used solely as a source of
references.8,12,13 In the first RCT of the initial 1138 people, 239
were excluded after randomisation when histology was reassessed
to low grade lymphoma.14,15 The second RCT excluded 65 people
on histological or other grounds.16,17 In the third RCT, 31 people
were excluded for non-lymphoid tumours, non-eligible lymphoma
categories, insufficient biopsy, or central nervous system
involvement.18

OPTION CHOP VERSUS PACEBOM

One RCT of people with intermediate grade lymphoma, including some
people with stage II disease, found no difference in 5 or 8 year mortality.
Subgroup analysis found mortality was lower with PACEBOM than CHOP in
people with stage IV disease at 8 years’ follow up, but the difference was
not significant.

Benefits: We found three systematic reviews (search dates 1998,8 2000,12

and not stated;13 see comment below). We found one RCT com-
paring CHOP versus PACEBOM (see glossary, p 16).19,20 It included
459 people aged 16–69 years with Working Formulation F and G
grade lymphoma. About two thirds had stage III or IV disease. It
found no significant difference in complete response (57% with
CHOP v 64% with PACEBOM; P = 0.14; absolute numbers not
reported; see comment below). It found no significant difference in
overall estimated relapse free survival at 5 years (59% with CHOP v

67% with PACEBOM; P > 0.05; absolute numbers not reported;
results presented graphically), or at 8 years (60% with CHOP v 65%
with PACEBOM, P = 0.65), or overall estimated survival at 5 years
(50% with CHOP v 60% with PACEBOM; P = 0.18; results pre-
sented graphically) or at 8 years (41% with CHOP v 51% with
PACEBOM; P = 0.11). Subgroup analysis found lower actuarial
mortality with PACEBOM than with CHOP for people with stage IV
disease at 8 years’ follow up but the difference was not significant
(42% with PACEBOM v 25% with CHOP; P = 0.06; absolute and
relative risks not reported). Other subgroup analysis by stage was
not reported.
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Harms: The RCT reported three treatment related deaths with CHOP and
four treatment related deaths with PACEBOM. It found PACEBOM
significantly increased severe haematological toxicity (WHO 3 or 4
haematological toxicity 34% with CHOP v 50% with PACEBOM;
P = 0.02).19,20

Comment: Subgroup analysis provides a weaker method of assessing the
effects of an intervention than overall analysis and should be
treated with caution. The systematic reviews reported only some
results of interest and have been used solely as a source of
references.8,12,13 Criteria for complete response were stricter than
for most RCTs (required normal results at 3 months after the
completion of treatment).19,20

OPTION CHOP VERSUS PROMACE-CYTABOM

One RCT, including some people aged over 65 years, found no significant
difference in 3 year survival between four chemotherapy regimens: CHOP,
MACOP-B, m-BACOD, and ProMACE-CytaBOM. It found limited evidence of
greater toxicity with MACOP-B and m-BACOD versus CHOP and
ProMACE-CytaBOM. One RCT, including some people with stage II disease
and some people aged over 65 years, found longer median survival with
CHOP versus ProMACE-CytaBOM, but significance was not assessed.

Benefits: We found three systematic reviews (search dates 1998,8 2000,12

and not stated;13 see comment below) and two RCTs.14,15,21 The
first RCT compared CHOP versus m-BACOD versus
ProMACE-cytaBOM versus MACOP-B (see glossary, p 15) (see
benefits of CHOP v MACOP-B, p 6).14,15 The second RCT compared
CHOP versus ProMACE-cytaBOM.21 It included people with Working
Formulation intermediate or high grades E, F, G, and H lymphoma
and a few people with group D lymphoma (11/148 [7%]). About
three quarters had stage III or IV disease. Just under half of
participants were younger than 60 years (70/148 [47%]). It found
no significant difference in complete response (42/73 [57.5%] with
CHOP v 38/61 [62.3%] with ProMACE-CytaBOM, see comment
below). It found longer median survival with CHOP versus ProMACE-
CytaBOM (45 months with CHOP v 27 months with ProMACE-
CytaBOM; P value not reported). The RCT did not report sufficient
data on disease free survival. The RCT did not report results by
stage, age, or grade.

Harms: The first RCT compared CHOP versus m-BACOD versus
ProMACE-CytaBOM versus MACOP-B (see benefits of CHOP v

MACOP-B, p 7).14,15 The second RCT found no significant difference
in toxicity between CHOP and ProMACE-CytaBOM.21 More people
died from treatment toxicity with ProMACE-CytaBOM compared
with CHOP but the difference was not significant (6/72 [8%] with
CHOP v 1/76 [1%] with ProMACE-CytaBOM; P = 0.126).

Comment: Subgroup analysis provides a weaker method of assessing the
effects of an intervention than overall analysis and should be
treated with caution. The systematic reviews reported only some
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results of interest and have been used solely as a source of
references.8,12,13 In the RCT comparing CHOP versus ProMACE-
cytaBOM, 28 people were excluded after randomisation for unclear
reasons and 14 people who died before evaluation or refused
treatment were excluded from the analysis.21

OPTION CHOP VERSUS M-BACOD

One RCT, including some people aged over 65 years, found no significant
difference in 3 year survival between four chemotherapy regimens: CHOP,
MACOP-B, m-BACOD, and ProMACE-CytaBOM. It found limited evidence of
greater toxicity with MACOP-B and m-BACOD versus CHOP and
ProMACE-CytaBOM. A second RCT comparing CHOP with m-BACOD,
including older adults and with a high withdrawal rate, found no
significant difference in mortality at 4 or 5.3 years. It reported similar
results in younger people.

Benefits: We found three systematic reviews (search dates 1998,8 2000,12

and not stated;13 see comment below) and two RCTs.14,15,22 The
first RCT compared CHOP versus m-BACOD versus
ProMACE-CytaBOM versus MACOP-B (see glossary, p 15) (see
benefits of CHOP v MACOP-B, p 6).14,15 The second RCT compared
CHOP versus m-BACOD.22 It included 392 people with Working
Formulation (see table 2, p 18) groups F–H lymphoma and stages III
and IV disease. Just over half of participants were over 60 years old
(167/325 [51%] aged ≥ 60 years). It found no significant difference
in mortality at median follow up of 4 years (91/174 [52.3%] with
CHOP v 71/151 [47.0%] with m-BACOD; RR 1.1, 95% CI 0.9 to
1.4) or at 5.3 years (results presented graphically; 286 people
available for analysis). It found no significant difference in complete
response rates (88/174 [51%] with CHOP v 85/151 [56%] with
m-BACOD; P = 0.32). It found no significant difference in the
duration of complete response at median follow up of 4 years
(numbers not reported). In the subgroups of people aged 50–60
years and aged 50 years or less, results for complete response were
reported as similar (aged < 50 years, 47% with CHOP v 40% with
m-BACOD; aged 50–59 years, 58% with CHOP v 61% with
m-BACOD; absolute numbers and significance not reported).

Harms: The first RCT compared CHOP versus m-BACOD versus
ProMACE-cytaBOM versus MACOP-B (see benefits of CHOP v

MACOP-B, p 7).17,18 The second RCT22 found significantly more
toxic reactions with m-BACOD versus CHOP. This included grades
2–4 of the following conditions: anaemia, leukopenia, infection,
pulmonary toxicity, and thrombocytopenia. Most notably for grades
2–4 pulmonary toxicity (3% with CHOP v 23% with m-BACOD;
P < 0.001), infection grades 3 and 4 (13% with CHOP v 35% with
m-BACOD; P < 0.001), grades 3 and 4 thrombocytopenia (2% with
CHOP v 13% with m-BACOD; P = 0.003), and stomatitis grades 3
and 4 (2% with CHOP v 37% with m-BACOD; P < 0.001). It found
no significant difference in treatment related deaths (8 with CHOP v

9 with m-BACOD; percentages not clear).
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Comment: Subgroup analysis provides a weaker method of assessing the
effects of an intervention than overall analysis and should be
treated with caution.8,12,13 The systematic reviews reported only
some results of interest and have been used solely as a source of
references. The second RCT excluded 67 people from analysis after
randomisation, primarily for incorrect pathological assessment.22

OPTION CHOP VERSUS HOP

One poorly reported RCT, including people with all grades of
non-Hodgkin’s lymphoma, found significantly higher complete response
with CHOP versus HOP. However, 20% of participants were excluded from
analysis.

Benefits: We found three systematic reviews (search dates 1998,8 2000,12

and not stated;13 see comment below). We found one old RCT that
compared CHOP versus HOP (see glossary, p 15).23 It included 506
people with stage III or IV lymphoma. It included people with all
kinds of non-Hodgkin’s lymphoma, according to the Rappaport
system. About two thirds had no prior treatment; a quarter had
previous radiation treatment and 8% had previous chemotherapy.
Ages were not reported. People who achieved complete response
were rerandomised to different consolidation regimens. The RCT
found no significant difference in expected survival at 1 year (81%
with CHOP v 76% with HOP; see comment below). It found CHOP
significantly increased complete response (144/204 [70%] with
CHOP v 132/216 [61%] with HOP; RR 1.15, 95% CI 1.01 to 1.35).
The RCT did not report longer term results.

Harms: The RCT reported that the most common adverse event was
myelosuppression but there was no significant difference between
groups (numbers not reported).23 It found more cardiac arrhythmia
with HOP (12 with HOP v 8 with CHOP; percentages not calculable).
Drug related congestive heart failure occurred in two people in both
groups but improved following discontinuation of doxorubicin.

Comment: Subgroup analysis provides a weaker method of assessing the
effects of an intervention than overall analysis and should be
treated with caution. The systematic reviews reported only some
results of interest and have been used solely as a source of
references.8,12,13 The RCT excluded nearly 20% of participants after
randomisation for a variety of reasons, including early death and
loss to follow up.23

OPTION CHOP VERSUS BCOP

One RCT compared CHOP with BCOP. Subgroup analysis of people with
advanced stage disease found significantly higher complete response
with CHOP. Subgroup analysis in people younger than 60 years found
similar results but the difference was not significant. However, 20% of
participants were excluded for poorly defined reasons.

Benefits: We found three systematic reviews (search dates 1998,8 2000,12

and not stated;13 see comment below). We found one RCT that
compared CHOP versus BCOP (see glossary, p 15).24 It included
368 people with Rappaport nodular histiocytic, diffuse lymphocytic
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poorly differentiated, diffuse mixed, diffuse histiocytic, diffuse lym-
phoblastic, and diffuse undifferentiated non-Hodgkin’s lymphoma.
Some people had prior minimal local radiotherapy. Most people had
stage III or IV disease (251/283 [89%]). More than half of partici-
pants were aged 60 years or older (57%). The RCT allowed crosso-
ver in people not responding. It found no significant difference in
overall survival (follow up length apparently ≥ 5 years; P = 0.09).
The median duration of complete response was not reached. It
found significantly more people achieved complete response with
CHOP (67/153 [44%] with CHOP v 44/142 [31%] with BCOP;
RR 1.41, 95% CI 1.04 to 1.92; see comment below). Subgroup
analysis in people with stages III or IV disease found significantly
more people achieved complete response with CHOP (recalculation
by Clinical Evidence 54/132 [41%] with CHOP v 32/119 [27%] with
BCOP; RR 1.52, 95% CI 1.06 to 2.18). Subgroup analysis in people
younger than 60 years old (recalculation by Clinical Evidence) found
a higher proportion of people had complete response with CHOP but
the difference was not significant (33/73 [45%] with CHOP v 19/64
[30%] with BCOP; RR 1.52, 95% CI 0.97 to 2.40).

Harms: The RCT found similar rates of adverse events considered life
threatening for both groups (including granulocytes 5% with CHOP v

9% with BCOP; platelets 3% with CHOP v 2% with BCOP).24

Comment: Subgroup analysis provides a weaker method of assessing the
effects of an intervention than overall analysis and should be
treated with caution. The systematic reviews reported only some
results of interest and have been used solely as a source of
references.8,12,13 The RCT excluded 72 people (20%) after ran-
domisation (23 people for being ineligible, 21 for major protocol
variations, 28 for not receiving adequate treatment; details of these
criteria were not explained).24

OPTION CHOP VERSUS MEV

One RCT, including some older people and people who relapsed after
treatment for early stage disease, found weak evidence of a survival
benefit with CHOP versus MEV. Subgroup analysis in people with
advanced disease found that more people achieved complete response
with CHOP.

Benefits: We found three systematic reviews (search dates 1998,8 2000,12

and not stated;13 see comment below). We found one RCT of CHOP
versus MEV (see glossary, p 16).25 It included 153 adults with
Rappaport system diffuse histiocytic, nodular histiocytic, or diffuse
mixed lymphoma. The median age of participants was 65 years for
CHOP and 63 years for MEV. Inclusion criteria were stages III or IV or
systemic relapse after local radiotherapy for stage I or II disease.
People with progressive disease and who relapsed were taken off
protocol but included in intention to treat results. Overall results
found that at follow up (duration not stated) significantly more
people were still alive and in first complete remission with CHOP
(23/67 [34%] with CHOP v 7/74 [9%] with MEV; P < 0.001).
However, it found no significant difference in actuarial survival at 36
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months (results presented graphically). Subgroup analysis in people
with stage III or IV disease found significantly higher complete
response with CHOP versus MEV (38/57 [66%] with CHOP v 16/65
[25%] with MEV; P < 0.001; see comment below). Results by
grade were not reported.

Harms: The RCT of CHOP versus MEV did not report on adverse events.25

Comment: Subgroup analysis provides a weaker method of assessing the
effects of an intervention than overall analysis and should be
treated with caution. The systematic reviews reported only some
results of interest and have been used solely as a source of
references.8,12,13 Eight people were excluded after randomisation
as the diagnosis was changed.25

OPTION CHOP VERSUS CIOP

One RCT, including some people with stage II disease and some people
over 65 years, found similar overall survival at 42 months with CHOP
versus CIOP.

Benefits: We found three systematic reviews (search dates 1998,8 2000,12

and not stated;13 see comment below). We found one RCT that
compared CHOP versus CIOP (see glossary, p 15).26 It included 103
people with stage II–IV (84% stage III or IV) Kiel classification
intermediate grade non-Hodgkin’s lymphoma (see comment
below). Participants were aged 26–69 years. It found no significant
difference in complete response (33/52 [63%] with CHOP v 30/51
[59%] with CIOP, RR 1.1, 95% CI 0.8 to 1.5). It found similar overall
survival at 42 months (85% with CHOP v 90% with CIOP; absolute
numbers and significance not reported). The RCT did not report
results by stage or grade.

Harms: The RCT found significantly more grade 3 or 4 alopecia with CHOP
versus CIOP (58% with CHOP v 20% with CIOP).26 It found no
significant difference in other grade 3 or 4 toxicities, including
neutropenia (17% with CHOP v 15.5% with CIOP), nausea and
vomiting (8% with CHOP v 8% with CIOP), oral mucositis (8% with
CHOP v 4% with CIOP), peripheral neurotoxicity (6% with CHOP v 6%
with CIOP), and hepatic toxicity (2% with CHOP v 2% with CIOP).
There were no treatment related deaths.

Comment: Subgroup analysis provides a weaker method of assessing the
effects of an intervention than overall analysis and should be
treated with caution. The systematic reviews reported only some
results of interest and have been used solely as a source of
references.8,12,13 It is unclear exactly which histologies correspond
to intermediate grade Kiel classification.26

OPTION CHOP VERSUS CHOP VARIATIONS

One poorly reported RCT in a population of mixed ages and disease
stages found similar mortality at 36 months with CHOP and CHOP-M. One
RCT in a population of mixed ages found no significant difference in
5 year mortality between CHOP and CHOP-B. One RCT, including people
with stage II disease, found no significant difference in 3 year survival
between CHOP and CHOP/VIA.

Non-Hodgkin’s lymphoma
B

lood
and

lym
ph

disorders
13

 BMJ Publishing Group Ltd 2004



Benefits: We found one systematic review (search date 1998; see comment
below)8 and three RCTs.27–29 CHOP versus CHOP-M: We found
one RCT reported as an abstract only.27 It included 221 people aged
17–75 years with high grade non-Hodgkin’s lymphoma (classifica-
tion system unclear). Most people had stage III or IV disease
(165/212 [78%]). Previous treatment status was not stated. It
found similar complete response (59% with CHOP v 61% with
CHOP-M [see glossary, p 15]; absolute numbers and significance
not reported). Complete response was not defined. Estimated
survival at 36 months was also similar (30% with CHOP v 31% with
CHOP-M; significance not reported). It did not report subgroup
analysis. CHOP versus CHOP-B: We found one RCT.28 It included
274 people with stage III and IV non-Hodgkin’s lymphoma. It
included people with Working Formulation group D, E, F, G, and H
lymphomas. About 10% had prior radiotherapy. Under half were
aged younger than 60 years. The RCT rerandomised responders to
high or normal dose methotrexate. Overall results were not reported
fully. The RCT found no significant difference in estimated survival at
5 years (37% with CHOP v 39% with CHOP-B [see glossary, p 15];
P = 0.73) in people with diffuse large cell lymphoma (177 people,
group G and H). It also found no significant difference in failure free
survival at 5 years for people with group E and F lymphoma (17%
with CHOP v 15% with CHOP-B; P = 0.34). CHOP versus CHOP/
VIA: We found one RCT.29 It included 132 people with Working
Formulation E, F, G, or H lymphoma, with mean age 55 years. It
included people with disease stages II (34%), III, or IV. Radiotherapy
was given to people with a tumour mass of 10 cm or more. It found
no significant difference in complete remission (64% with CHOP v

63% with CHOP/VIA [see glossary, p 15]; P = NS, absolute numbers
not reported; 114 people evaluated). It reported no difference in
response between treatment groups for the different stages (num-
bers not reported). Actuarial survival at 36 months from diagnosis
was 53.5% with CHOP v 48% with CHOP/VIA. The difference was
reported as non-significant, but absolute numbers were not
reported.

Harms: CHOP versus CHOP-M: The RCT did not report on harms.27 CHOP
versus CHOP-B: The RCT found no significant difference in treat-
ment related deaths (4/92 [4%] with CHOP v 4/85 [5%] with
CHOP-B); it did not report comparative results for other adverse
events.28 CHOP versus CHOP/VIA: In the RCT, one person with
CHOP and two with CHOP/VIA died during initial treatment phase. It
found rates of WHO grade 3 or 4 toxicities varied by drug (anaemia
6% with CHOP v 9% with CHOP/VIA; neutropenia 15.5% with CHOP
v 22% with CHOP/VIA; thrombocytopenia 4% with CHOP v 11.5%
with CHOP/VIA; nausea and vomiting 8% with CHOP v 9% with
CHOP/VIA; gastrointestinal 0% with CHOP v 2% with CHOP/VIA;
neurological 10% with CHOP v 4.5% with CHOP/VIA).29

Comment: Subgroup analysis provides a weaker method of assessing the
effects of an intervention than overall analysis and should be
treated with caution. The systematic reviews reported only some
results of interest and have been used solely as a source of
references.8,12,13 RCTs of high dose CHOP plus granulocyte colony
stimulating factor versus standard dose CHOP and those with bone
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marrow transplantation will be included in future Clinical Evidence

updates. The RCT of CHOP compared with CHOP-M excluded nine
people from analysis on histology grounds. The RCT of CHOP versus
CHOP/VIA excluded 11 people on histology, two for lack of data, and
one for prior treatment.29

OPTION CHOP VERSUS CHOP PLUS INTERFERON

We found no systematic review or RCTs.

Benefits: We found no systematic review or RCTs

Harms: We found no systematic review or RCTs.

Comment: None.

OPTION CHOP VERSUS CHOP PLUS MONOCLONAL ANTIBODIES

We found one systematic review, which found no RCTs.

Benefits: We found one systematic review (search date 1999, no RCTs).30

Harms: We found no RCTs.

Comment: None.

GLOSSARY
ACVBP Doxorubicin, cyclophosphamide, vindesine, bleomycin, prednisone.
Aggressive disease Diffuse large B cell lymphoma has been classified variously as
diffuse histiocytic lymphoma and occasionally as diffuse mixed
lymphocytic–histiocytic lymphoma (Rappaport), centroblastic lymphoma, and large
cell anaplastic (B cell) lymphoma (Kiel) and diffuse large cell lymphoma, diffuse
large cell lymphoma immunoblastic, and occasionally diffuse mixed small and large
cell lymphoma (Working Formulation).1,3,6

Ann Arbor See table 5, p 20.
BACOP Bleomycin, doxorubicin, cyclophosphamide, vincristine, prednisone.
BCOP 1,3-bis(2-chloroethyl)-1-nitrosourea carmustine (now accepted more),
cyclophosphamide, vincristine, prednisone.
CHOP Cyclophosphamide, doxorubicin, vincristine, prednisone.
CHOP-B Cyclophosphamide, doxorubicin, vincristine, prednisone plus low dose
bleomycin.
CHOP-M Cyclophosphamide, doxorubicin, vincristine, prednisone, methotrexate.
CHOP/VIA Alternate administration of CHOP (cyclophosphamide, doxorubicin,
vincristine, prednisone) with VIA (etoposide, ifosfamide, cytarabine).
CIOP Idarubicin, cyclophosphamide, vincristine, prednisone.
CVP Cyclophosphamide, vincristine, prednisone.
Early and advanced disease Staging is historically done by the Ann Arbor system
(see table 5, p 20). We have treated people with stage I or stage II non-bulky
disease as having early disease, whereas stage III or IV, or bulky are included as
advanced disease. It is recognised that there will be substantial variation even
within these groups and that in more recent trials participants stage will be
assessed by use of the International Prognostic Index (IPI score).
HOP Doxorubicin, vincristine, prednisone.
MACOP-B Methotrexate, leucovorin rescue, doxorubicin, cyclophosphamide, vin-
cristine, prednisone, bleomycin.
m-BACOD Low dose methotrexate, leucovorin rescue, doxorubicin, cyclophospha-
mide, vincristine, prednisone, bleomycin.
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MEV Cyclophosphamide, vincristine, methotrexate.
PACEBOM Prednisolone, doxorubicin, cyclophosphamide, etoposide, bleomycin,
vincristine, methotrexate.
ProMACE-CytaBOM Prednisone, methotrexate, doxorubicin, cyclophosphamide,
etoposide, cytarabine, bleomycin, vincristine, methotrexate, with leucovorin res-
cue.
REAL A precursor to the present WHO classification system.
WHO The World Health Organization classify lymphomas on the basis of standard
stains (e.g. H and E, and reticulin) supplemented by immunophenotyping using an
increasing battery of monoclonal antibodies. Where possible fresh tissue is also
obtained for cytogenetic analysis. The classification then consists of an amalga-
mation of the above data with clinical information, ideally in a multidisciplinary
team setting (see table 1, p 18).1
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TABLE 1 WHO Classification 2001 (see text, p 3).1

Precursor B-cell neoplasm
Precursor B-lymphoblastic leukemia/lymphoma (precursor B-cell acute lymphoblastic
leukemia)

Mature (peripheral) B-cell neoplasms
B-cell chronic lymphocytic leukemia/small cell lymphocytic lymphoma
Lymphoplasmacytic lymphoma
Splenic marginal zone B-cell lymphoma (± villous lymphocytes)
Hairy cell leukemia
Plasma cell myeloma/plasmacytoma
Extranodal marginal zone B-cell lymphoma of MALT type
Nodal marginal zone B-cell lymphoma (± monocytoid B cells)
Follicular lymphoma
Mantle cell lymphoma
Diffuse large B-cell lymphoma
- Mediastinal large B-cell lymphoma
- Primary effusion lymphoma
Burkitt’s lymphoma/Burkitt’s cell leukemia

MALT, mucosa-associated lymphoid tissue; WHO, World Health Organization.
Reproduced with permission of the copyright holder. Harris N, Jaffe E, Diebold J,
et al. The World Health Organization Classification of Neoplastic Diseases of the
Hematopoietic and Lymphoid Tissues. Ann Oncol 1999;10:1419–1432.

TABLE 2 International Working Formulation Classification (see
text, p 3).2

Grade Working formulation Classification

Low grade
A Small lymphocytic, consistent with

chronic lymphocytic leukaemia
SL

B Follicular, predominantly small cleaved
cell

FSC

C Follicular, mixed small cleaved and large
cell

FM

Intermediate grade
D Follicular, predominately large cell FL
E Diffuse, small cleaved cell DSC
F Diffuse mixed, small and large cell DM
G Diffuse, large cell cleaved or non

cleaved cell
DL

High grade
H Immunoblastic, large cell BL
I Lymphoblastic, convoluted or

non-convoluted cell
LL

J Small non-cleaved cell, Burkitt’s or
non-Burkitt’s

SNC
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TABLE 3 Updated Kiel classification (see text, p 3).3

B Cell lymphoma T cell lymphoma

Low grade
Lymphocytic, chronic lymphocytic, and
prolymphocytic leukaemia; hairy cell
leukaemia

Lymphocytic, chronic lymphocytic, and
prolymphocytic leukaemia

Lymphoplasmacytic/cytoid Small, cerebriform cell mycosis
fungoides, Sezary’s syndrome

Plasmacytic Lymphoepithedloid (Lennert’s
syndrome)

Centroblastic/centrocytic, follicular, Angioimmunioblastic
and diffuse T zone

High grade
Centrocytic Pleomorphic, small cell

Immunoblastic Immunoblastic

Large cell anaplastic Large cell anaplastic

Burkitt’s lymphoma

Lymphoblastic Lymphoblastic

TABLE 4 Rappaport classification (see text, p 3).4

Desciption Classification

Diffuse lymphocytic, well differentiated DLWD

Nodular lymphocytic poorly differentiated NLPD

Nodular mixed, lympocytic and histiocytic NM

Nodular histiocytic NH

Diffuse lymphocytic poorly differentiated DLDP

Diffuse mixed, lymphocytic and histiocytic DM

Diffuse histiocytic DH

Diffuse lymphoblastic DL

Diffuse undifferentiated, Burkitt’s or non-Burkitt’s DU
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Sickle cell disease
Search date January 2003

Martin M Meremikwu

QUESTIONS

Effects of interventions to prevent sickle cell crisis and other acute
complications in sickle cell disease. . . . . . . . . . . . . . . . . . . . . . . . . .24
Effects of interventions to treat pain in sickle cell crisis. . . . . . . . . . . .28

INTERVENTIONS

PREVENTION OF SICKLE CELL
CRISIS

Beneficial
Penicillin prophylaxis in children

under 5 years of age . . . . . . .24

Likely to be beneficial
Hydroxyurea . . . . . . . . . . . . . . .26

Unknown effectiveness
Avoidance of cold environment. .28
Limiting physical exercise. . . . . .27
Malaria chemoprophylaxis . . . . .25
Pneumococcal vaccine . . . . . . .25

TREATMENT OF SICKLE CELL
CRISIS

Likely to be beneficial
Controlled release oral morphine

given after an intravenous bolus
dose of morphine. . . . . . . . . .31

Trade off between benefits and
harms

Corticosteroid as adjunct to
narcotic analgesics . . . . . . . .33

Patient controlled analgesia . . . .31

Unknown effectiveness
Acupuncture . . . . . . . . . . . . . . .32
Aspirin . . . . . . . . . . . . . . . . . . .28
Codeine . . . . . . . . . . . . . . . . . .31
Diflunisal . . . . . . . . . . . . . . . . .29
Ibuprofen . . . . . . . . . . . . . . . . .29

Ketorolac . . . . . . . . . . . . . . . . .30
Oxygen. . . . . . . . . . . . . . . . . . .33
Paracetamol . . . . . . . . . . . . . . .28
Rehydration . . . . . . . . . . . . . . .33

To be covered in future updates
Bone marrow transplantation
Cetiedil
Chronic blood tranfusions
Chronic ulcers
Hormonal contraceptives
Contraception, pregnancy, and

child birth
Neonatal screening
Piracetam
Phytomedicine and alternative

medicine
Pre-/intra-operative management
Priapism
Psychological therapies
Rehydration for prevention
Urea infusion
Zinc sulphate

Covered elsewhere in Clinical
Evidence

Non-steroidal anti-inflammatory
drugs, p 1551

Malaria: prevention in travellers,
p 1027

See glossary, p 35

Key Messages

Prevention
¶ Penicillin prophylaxis in children under 5 years of age One systematic

review found that penicillin prophylaxis in children younger than 5 years
reduced the risk of invasive pneumococcal infections and related deaths.
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¶ Hydroxyurea Two RCTs found that hydroxyurea reduced the risk of acute chest
syndrome and the need for blood transfusion in people with sickle cell disease.
A non-significant reduction was also found for stroke, hepatic sequestration,
and death related to sickle cell disease. Hydroxyurea has been associated with
neutropenia, hair loss, skin rash, and gastrointestinal disturbances. We found
no evidence on the long term effects of hydroxyurea.

¶ Avoidance of cold environment; limiting physical exercise We found no
RCTs or observational studies of sufficient quality about the effects of these
interventions in preventing sickle cell crisis and other life threatening compli-
cations.

¶ Malaria chemoprophylaxis We found no RCTs of malaria chemoprophylaxis in
people with sickle cell disease.

¶ Pneumococcal vaccine One RCT found insufficient evidence to determine
whether polysaccharide pneumococcal vaccine is effective. We found no RCTs
of conjugate pneumococcal vaccine in sickle cell disease. Three RCTs found
that pneumococcal vaccines caused local reaction and fever but no severe
adverse events.

Treatment
¶ Controlled release oral morphine given after an intravenous bolus dose

of morphine One RCT found that controlled release oral morphine was as
effective as intravenous morphine after an intravenous loading dose of mor-
phine at onset of treatment.

¶ Corticosteroid as adjunct to narcotic analgesics One RCT found that
intravenous methylprednisolone improved pain relief as an adjunct to intrave-
nous morphine, but was associated with a high rate of recurrence of crisis.

¶ Patient controlled analgesia Two small RCTs found no significant difference
between patient controlled analgesia using either meperidine or morphine and
intermittent parenteral treatment. The incidence of adverse effects was also
equal in both regimens.

¶ Acupuncture We found no systematic reviews or RCTs on the effects of
acupuncture in sickle cell disease.

¶ Codeine We found no systematic reviews or RCTs on the effects of codeine in
sickle cell disease.

¶ Diflunisal One RCT found no significant difference between oral diflunisal and
placebo as an adjunct to meperidine in sickle cell crisis.

¶ Ketorolac Four RCTs found insufficient and conflicting evidence on the pain
relieving effect of ketorolac in sickle cell crisis.

¶ Oxygen Two RCTs found insufficient evidence on the effects of oxygen therapy
as an adjunct to analgesics. The RCTs excluded patients with acute chest
syndrome.

¶ Rehydration We found no systematic reviews or RCTs on the effects of
rehydration in sickle cell crisis.

¶ Aspirin; ibuprofen; paracetamol We found no RCTs on the effects of these
analgesics in sickle cell crisis.

DEFINITION Sickle cell disease refers to a group of disorders caused by
inheritance of a pair of abnormal haemoglobin genes, including the
sickle cell gene. It is characterised by chronic haemolytic anaemia
and episodic clinical events called “crises”.1 Vaso-occlusive painful
crisis is the most common and occurs when abnormal red cells clog
small vessels causing tissue ischaemia. The others are hyper
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haemolytic crisis (excessive haemolysis), acute chest syndrome,
sequestration crisis, and aplastic crisis (see glossary, p 34). Infec-
tions such as pneumonia, septicaemia, meningitis, and osteomy-
elitis are common in people with sickle cell disease. A common
variant of sickle cell disease, also characterised by haemolytic
anaemia, occurs in people with one sickle and one thalassaemia
gene. Sickle cell trait occurs in people with one sickle gene and
one normal gene. People with sickle cell trait do not have any
clinical manifestation of illness. This topic covers people with sickle
cell disease with or without thalassaemia.

INCIDENCE/
PREVALENCE

Sickle cell disease is most common among people living in or
originating from sub-Saharan Africa.2 The disorder also affects
people of Mediterranean, Caribbean, Middle Eastern, and Asian
origin. Sickle cell trait affects about 10–30% of Africa’s tropical
populations.3 Sickle cell disease affects an estimated 1–2%
(120 000) of newborns in Africa. About 60 000 people in the USA4

and 10 000 in the UK suffer from the disease.5 The sickle cell gene
is most common in areas where malaria is endemic: sickle cell trait
effects about 10–30% of people in tropical Africa.3 Sickle cell
disease effects an estimated 1–2% (120 000) of newborns in
Africa3 and 250 000 newborns worldwide. About 60 000 people in
the USA4 and 10 000 in the UK5 suffer from the disease.

AETIOLOGY/
RISK FACTORS

Factors that precipitate or modulate the occurrence of sickle cell
crisis are not fully understood, but infections, hypoxia, dehydration,
acidosis, stress (such as major surgery or childbirth), and cold are
believed to play some role. In tropical Africa, malaria is the most
common cause of anaemic and vaso-occlusive crisis.3 High levels
of fetal haemoglobin is known to ameliorate the severity and
incidence of sickle cell crisis and other complications of the
disease.

PROGNOSIS People affected by sickle cell disease are predisposed to bacterial
infections, especially to those caused by encapsulated organisms
such as Pneumococcus, Haemophilus influenzae, Meningococcus,
and Salmonella species. Severe bacterial infections such as pneu-
monia, meningitis, and septicaemia are common causes of mor-
bidity and mortality, especially among young children.6 About 10%
of children with sickle cell anaemia may develop a stroke, and more
than half of these may suffer recurrent strokes.7 Abnormal features
of cerebral blood vessels shown by transcranial Doppler scan
predict a high risk of stroke in children with sickle cell disease.8

Frequent episodes of crisis, infections, and organ damage reduce
the quality of life of people with sickle cell disease. High rate of
painful crisis is an index of clinical severity that correlates with early
death. Life expectancy remains low, especially in communities with
poor access to health services. In some parts of Africa, about 50%
of children with sickle cell disease die before their first birthday.3 The
average life expectancy for men and women with sickle cell disease
in the USA is about 42 and 48 years, respectively.9 Frequent blood
transfusions could increase the risk of immune reactions and
infections, such as HIV and hepatitis B or C viruses, and Chagas’
disease.
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AIMS OF
INTERVENTION

To reduce the incidence and severity of sickle cell crisis and other
acute complications; to prevent organ damage; to improve quality
of life and increase life expectancy; to achieve effective pain relief
during painful crises, with minimal adverse events.

OUTCOMES Mortality; quality of life; adverse effects of treatment (e.g. gastroin-
testinal bleeding due to non-steroidal anti-inflammatory drugs,
addiction to narcotic analgesics, immune reactions and infections
due to blood transfusions such as HIV, viral hepatitis, and Chagas’
disease); incidence of life threatening complications (e.g. stroke,
acute chest syndrome, and sequestration crisis — see glossary,
p 34); and incidence of painful crisis. Secondary outcomes include
duration of painful crisis, days out of school or work, blood transfu-
sion for severe anaemia, and infectious complications (invasive
pneumococcal infection or acute osteomyelitis). Fetal and total
haemoglobin levels are considered proxy outcomes and are not
addressed in this chapter.

METHODS Clinical Evidence search and appraisal January 2003; this included
a search for observational studies on limiting physical exercise and
avoidance of cold environment.

QUESTION What are the effects of interventions to prevent sickle
cell crisis and other acute complications of sickle cell
disease?

OPTION ANTIBIOTIC PROPHYLAXIS

One systematic review found that penicillin prophylaxis in children
younger than 5 years reduced the risk of invasive pneumococcal
infections and related deaths.

Benefits: We found one systematic review (search date 2001, 3 RCTs, 857
children with sickle cell anaemia).10 One of the RCTs (242 children
in Jamaica, aged 6–36 months) had a factorial design (see main
glossary) comparing monthly intramuscular penicillin injection
(dose not specified) versus no injection. Half of the children receiv-
ing penicillin and half of those not receiving penicillin also received
either polysaccharide pneumococcal vaccine or H influenzae vac-
cine, while half in each group received no vaccine. No details were
given about the method of allocation for the vaccine. The second
RCT (215 children in the USA, aged 3–36 months) compared oral
penicillin (125 mg twice daily) versus placebo. All children received
polysaccharide pneumococcal vaccine (see glossary, p 35) at the
ages of 1 and 2 years. Meta-analysis of both RCTs showed that
penicillin prophylaxis reduced the risk of pneumococcal infections
regardless of vaccination status (9/248 [3.6%] with penicillin
prophylaxis v 19/209 [9.1%] without penicillin prophylaxis;
RR 0.39, 95% CI 0.17 to 0.88). There was no significant difference
in risk of death between those given penicillin and those not given
penicillin (0/105 [0.0%] with penicillin v 4/110 [3.6%] without
penicillin; RR 0.12, 95% CI 0.01 to 2.14).11 The wide confidence
interval indicates low precision; small size of sample may be
responsible. Penicillin prophylaxis was discontinued earlier than
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planned because of a significant reduction in the risk of pneumo-
coccal infection in the penicillin group compared with placebo
(RR 0.16, 95% CI 0.04 to 0.70), which made it unethical to
continue recruitment. The third RCT (400 children in the USA)
identified in the systematic review was meant to assess of the effect
of stopping penicillin prophylaxis after the age of 5 years. It found
that stopping penicillin prophylaxis was not associated with an
increase in the risk of pneumococcal infections (RR 0.99, 95%
CI 0.14 to 7.08) or in the risk of dying (RR 0.99, 95% CI 0.14 to
6.96).12

Harms: The systematic review found no severe adverse effects. One RCT
recorded minor adverse effects, including localised reactions to
vaccine (2 cases) and nausea/vomiting (3 cases); the difference
between the penicillin prophylaxis group (4/210) and placebo group
(1/199) was not statistically significant (RR 3.84, 95% CI 0.43 to
34.70).

Comment: Antibiotic prophylaxis and pneumococcal vaccines are recom-
mended to reduce morbidity and mortality from pneumococcal
infections in vulnerable groups, including children with sickle cell
disease.13 The effectiveness of antibiotic prophylaxis could be
diminished by high incidence of S pneumoniae resistance. Allergy to
penicillin is a contraindication. Erythromycin is usually the recom-
mended alternative to penicillin but its value in sickle cell disease
has not been evaluated in an RCT.

OPTION MALARIA CHEMOPROPHYLAXIS

We found no RCTs of malaria chemoprophylaxis in people with sickle cell
disease.

Benefits: We found no systematic reviews or RCTs of malaria chemopro-
phylaxis in people with sickle cell disease.

Harms: We found no systematic review or RCTs. Adverse effects of drugs
commonly used for malaria prophylaxis (chloroquine, proguanil,
doxycycline, mefloquine and atovoquone–proguanil) are described
elsewhere (see malaria: prevention in travellers, p 1027).

Comment: Because falciparum malaria is known to precipitate sickle cell crisis,
and increase the risk of death in children with sickle cell anaemia,
regular chemoprophylaxis with antimalarial drugs is advocated.3

See malaria: prevention in travellers, p 1027.

OPTION PNEUMOCOCCAL VACCINES

We found no systematic review or RCTs evaluating the clinical effects of
pneumococcal vaccines in sickle cell disease. Three RCTs found that
pneumococcal vaccines caused local reaction and fever but no severe
adverse events.

Benefits: We found no systematic review. Polysaccharide pneumococcal
vaccine: We found one RCT (123 Zambian residents with sickle cell
anaemia aged > 2 years; 106 aged 2–15 years). It compared
polyvalent polysaccharide pneumococcal vaccine (see glossary,
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p 35) versus placebo for a period of 2 years, but reported no data on
clinical effects.14 Pneumococcal conjugate vaccine: We found
no systematic reviews or RCTs evaluating the clinical effects of
pneumococcal conjugate vaccine (see glossary, p 34) in people
with sickle cell disease.

Harms: Polyvalent polysaccharide vaccine: The RCT of pneumococcal
polysaccharide vaccine found a non-significant increase in adverse
effects (sore arm, induration at the site of injection, and fever) with
the vaccine (3/61 [5%] with vaccine v 0/62 [0%] with no vaccine;
ARI +4.9%, 95% CI –3.7% to +11.6%).14 One RCT of pneumo-
coccal polysaccharide vaccine assessed the incidence of reactions
following booster immunisation in 32 children with sickle cell
disease aged < 5 years who had been immunised with the same
vaccine 2 or more years before the booster.15 Post-vaccination
reactions (muscle pain, fever, headache, or rash) were found in 16
(50%) children after booster vaccine and in 7 (21.9%) after placebo
(RR 2.29, 95% CI 1.09 to 4.79) Pneumococcal conjugate
vaccine: One RCT (22 children, 11 allocated to each intervention)
comparing a combined schedule of 7 valent pneumococcal conju-
gate vaccine followed by 23 valent polysaccharide pneumococcal
vaccine versus 23 valent vaccine alone found post-vaccination
fever in 27.3% and 18.1% of the groups, respectively; the relative
risk is not significantly different (RR 1.50, 95% CI 0.31 to 7.30).16

Comment: Antibiotic prophylaxis and pneumococcal vaccines are recom-
mended to reduce morbidity and mortality from pneumococcal
infections in vulnerable groups, including children with sickle cell
disease.13 An increase in penicillin resistant strains of Streptococ-

cus pneumoniae has highlighted the potential for pneumococcal
vaccination as an alternative. Polyvalent polysaccharide pneumo-
coccal vaccine offers no protective immunity to children younger
than 2 years, who have the highest rates of invasive pneumococcal
infections.13 Newly developed pneumococcal conjugate vaccines
show protective efficacy in children younger than 2 years and are
recommended for routine use in young infants,17 but this has not
been demonstrated in infants with sickle cell disease.

OPTION HYDROXYUREA

Two RCTs found that hydroxyurea reduced the risk of acute chest
syndrome and the need for blood transfusion in people with sickle cell
disease. A non-significant reduction was also found for stroke, hepatic
sequestration, and death related to sickle cell disease. Hydroxyurea has
been associated with neutropenia, hair loss, skin rash, and
gastrointestinal disturbances. We found no evidence on the long term
effects of hydroxyurea.

Benefits: We found one systematic review (search date 2001, 2 RCTs).18

Both of the included RCTs compared hydroxyurea versus placebo
(25 children, crossover design;19 299 adults, parallel group
design20). Painful crisis: Both RCTs found a significant reduction in
the incidence of painful crisis. The parallel RCT found that hydroxy-
urea reduced the number of painful crises compared with placebo
after a mean follow up of 21 months (mean number of episodes
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during follow up 5.1 with hydroxyurea v 7.9 with placebo; WMD
–2.8, 95% CI –4.74 to –0.86).20 The crossover study reported a
reduced duration of hospital stay with hydroxyurea compared with
placebo by the sixth month of follow up (mean duration of hospital
stay 5.3 days with hydroxyurea v 15.2 days with placebo); available
data were insufficient to test for statistical significance.19 Death
and life threatening complications: The parallel RCT found that
hydroxyurea significantly reduced the risk of acute chest syndrome
(see glossary, p 34) (RR 0.44, 95% CI 0.28 to 0.68) and the need
for blood transfusion (RR 0.67, 95% CI 0.52 to 0.87).20 No signifi-
cant reductions were found for stroke (RR 0.64, 95% CI 0.11 to
3.80), hepatic sequestration (RR 0.32, 95% CI 0.03 to 3.06), and
death related to sickle cell disease (RR 0.48, 95% CI 0.09 to 2.60),
although the trend favoured hydroxyurea. The study was too small to
rule out clinically relevant effects. Quality of life: The parallel RCT
reported data on quality of life collected at 6 monthly intervals using
the Health Status Survey, Profile of Mood States, and the Ladder of
Life.20 Lower scores reflect lower quality of life in all scales. Scores
on all the quality of life scales assessed at baseline and by the 12th
month were higher with hydroxyurea compared with placebo, but
the weighted mean differences were not statistically significant
(general health perception: WMD +0.6, 95% CI –0.18 to +1.38;
social function: WMD +0.2, 95% CI –0.36 to +0.76; pain recall:
WMD +0.4, 95% CI –0.18 to +0.98; and Ladder of Life: WMD
+0.4, 95% CI –0.15 to +0.95).

Harms: Neutrophil count was significantly lower with hydroxyurea compared
with placebo at the end of the parallel RCT (WMD –1.9, 95% CI
–2.57 to –1.29).20 Neutropenia (neutrophil count 2500 x 109/L)
was reported in 79% of the people in the hydroxyurea group
compared with 37% of the people allocated to placebo, but no case
of infection was related to neutropenia among participants. Some
participants suffered hair loss, skin rash, and gastrointestinal dis-
turbances, but these did not differ significantly between groups. The
long term safety of hydroxyurea in sickle cell disease remains
uncertain.

Comment: Data extracted from the crossover RCT were obtained during the
sixth month before crossover.19 Hydroxyurea in adults was given at
15 mg/kg daily, and the dose increased at 12 weekly intervals by
2.5 mg/kg daily until mild bone marrow suppression was detected
(not stated how). Dose in children was 20 mg/kg daily and
increased to a maximum of 25 mg/kg daily.

OPTION LIMITING PHYSICAL EXERCISE

We found no RCTs or observational studies of sufficient quality about the
effects of limiting exercise to prevent sickle cell crisis and other life
threatening complications of sickle cell disease.

Benefits: We found no systematic reviews, RCTs, or observational studies that
met our inclusion criteria.

Harms: We found no RCTs or observational studies that met our inclusion
criteria.
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Comment: Moderate exercise is generally accepted to be beneficial, especially
in reducing risk of cardiovascular disease. Moderate exercise is
therefore unlikely to cause harm in people with sickle cell disease.
Strenuous exercise is suspected to lead to factors that may precipi-
tate sickle cell crisis, such as low tissue oxygen saturation, dehy-
dration, and stress.

OPTION AVOIDANCE OF COLD ENVIRONMENT

We found no RCTs or observational studies of sufficient quality about the
effects of avoiding exposure to cold environment to prevent crisis and
other life threatening complications of sickle cell disease.

Benefits: We found no systematic reviews, RCTs, or observational studies that
met our inclusion criteria.

Harms: We found no RCTs or observational studies that met our inclusion
criteria.

Comment: A 10 year retrospective study found a close correlation between
cold weather and admissions for sickle cell painful crisis.21 One
observational study in 60 men with sickle cell disease and 30 adults
with normal haemoglobin genotype found that vasoconstriction
induced by skin cooling was significantly more likely to occur in
people with sickle cell disease than in those with normal haemo-
globin genotype (83% v 60%; P = 0.03).22 Among people with
sickle cell disease, the frequency of painful crises was significantly
greater in those prone to cooling induced vasoconstriction than
those less prone (0.36 crises per year v 0.12 crises per year;
P = 0.04).22

QUESTION What are the effects of interventions to treat pain in
sickle cell crisis?

OPTION PARACETAMOL

We found no RCTs of paracetamol (acetaminophen) in sickle cell crisis.

Benefits: We found no systematic review or RCTs.

Harms: We found no evidence on the adverse effects of paracetamol
relating to its use in treating pain in sickle cell crisis.

Comment: Paracetamol is widely used by clinicians to relieve mild pain and
fever. Standard clinical dosage of paracetamol is well tolerated and
unlikely to cause harm, but overdose is known to cause liver toxicity.
See paracetamol (acetaminophen) poisoning, p 1826.

OPTION ASPIRIN

We found no RCTs of aspirin in sickle cell crisis.

Benefits: We found no systematic reviews or RCTs.

Harms: We found no evidence on the adverse effects of aspirin in relation to
its use in treating pain in sickle cell crisis.
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Comment: Aspirin is widely used by clinicians to relieve mild pain and fever,
although there is concern about using it in children because it has
been associated with Reye’s syndrome. The adverse effects of
aspirin in different populations are discussed in other Clinical

Evidence topics. (see primary prevention, p 163; stroke prevention,
p 257; and non-steroidal anti-inflammatory drugs, p 1551) Studies
on long term aspirin prophylaxis address a different question to that
addressed here on treating acute pain in sickle cell crisis.

OPTION IBUPROFEN

We found no RCTs of ibuprofen for treating pain in sickle cell crisis.

Benefits: We found no systematic reviews or RCTs.

Harms: Ibuprofen is widely used by clinicians to relieve mild pain and fever.
The adverse affects of ibuprofen in other populations are discussed
in other Clinical Evidence topics (see acute otitis media, p 314;
carpal tunnel syndrome, p 1417; and migraine headache, p 1687).

Comment: Adverse events associated with non-steroidal anti-inflammatory
drugs have been reviewed elsewhere in Clinical Evidence (see
non-steroidal anti-inflammatory drugs, p 1551; low back pain and
sciatica [acute, p 1500 and chronic, p 1516]; osteoarthritis,
p 1560; tennis elbow, p 1633; and dysmenorrhoea, p 2370).

OPTION DIFLUNISAL

One RCT found that diflunisal had no narcotic sparing effect and did not
enhance the pain relieving effect of intramuscular meperidine.

Benefits: We found no systematic review. We found one RCT (32 adults, 46
episodes of crisis, randomisation based on the episodes), which
compared oral diflunisal (1000 mg loading dose followed by
500 mg 12 hourly for 5 days) versus placebo in people having a
sickle cell painful crisis.23 Intravenous meperidine (1.0–1.5 mg/kg)
and hydroxyzine (0.5 1.0 mg/kg) were given every 3–4 hours as
necessary for pain relief in all people. A categorical pain scale
ranging from 0–5 was used to assess response to treatment. No
significant difference was found in the mean total amount of
meperidine administered (1400 mg with diflunisal v 1000 mg with
placebo; WMD +400.0, 95% CI –28.6 to +828.6). Average pain
intensity difference scores did not differ significantly between diflu-
nisal and placebo groups.

Harms: We found no systematic reviews or RCTs assessing harms of
diflunisal in people with sickle cell disease. Adverse events associ-
ated with non-steroidal anti-inflammatory drugs have been
reviewed elsewhere in Clinical Evidence (see non-steroidal anti-
inflammatory drugs, p 1551; low back pain and sciatica [acute,
p 1500 and chronic, p 1516]; osteoarthritis, p 1560; tennis elbow,
p 1633; and dysmenorrhoea, p 2370).

Comment: None.
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OPTION KETOROLAC

Four RCTs found insufficient evidence on the effects of parenteral
ketorolac in relieving pain in sickle cell crisis.

Benefits: We found no systematic review. We found four small RCTs of ketorolac
compared with placebo. Versus meperidine: One crossover RCT (20
adolescents aged 11–19 years) compared parenteral ketorolac
(1.0 mg/kg) versus parenteral meperidine (1.5 mg/kg) in sickle cell
vaso-occlusive crisis in the first phase (150 minutes) before crosso-
ver.24 Pain was measured in a visual analogue scale (VAS) ranging from
0–80 mm where 0 mm denotes “no pain” and 80 mm denotes “the
worst pain I’ve ever had”. Measurements were taken at 30 minutes
and 150 minutes. It found that ketorolac significantly reduced pain
compared with meperidine at 30 minutes (mean VAS 39 mm with
ketorolac v 54 mm with meperidine; P < 0.01) and at 150 minutes
(mean VAS 33 mm with ketorolac v 56 mm with meperidine;
P < 0.01). No significant reduction was found in the number of pain
free people at 150 minutes with ketorolac compared with meperidine
(4/10 [40%] with ketorolac v 2/10 [20%] with meperidine; RR 2.0,
95% CI 0.47 to 8.56), but the study was too small to rule out clinically
important differences. Data obtained after crossover were not included
because it is deemed unsuitable to confirm the effect of either drug.
Ketorolac plus meperidine versus placebo plus meperidine: One
RCT (18 adults with sickle cell crisis) found no significant difference in
the pain relieving effects of a single dose of intramuscular ketorolac
(60 mg) compared with placebo given as a supplement to repeated
doses of intravenous meperidine.25 Another RCT (21 people with sickle
cell crisis, aged > 14 years) found intravenous infusion of ketorolac
(150 mg first day, 120 mg subsequent days for total of 5 days) to be
more effective than placebo as a supplement to intermittent intramus-
cular meperidine (100 mg every 3 hours if pain level is moderate or
severe).26 The intravenous ketorolac group required a significantly
lower amount of meperidine to control pain compared with placebo
(WMD –937.8 mg of meperidine, 95% CI –1803.2 mg to –72.4 mg).
Ketorolac plus morphine sulphate versus placebo plus morphine
sulphate: One RCT (29 people, 41 episodes of sickle cell crisis, age
5–17 years; basis for randomisation episodes of crisis) compared
intravenous ketorolac (0.9 mg/kg) versus placebo as supplements to
simultaneous treatment with parenteral morphine sulphate (0.1 mg/
kg).27 Morphine was repeated every 2 hours based on pain intensity
rated on the VAS. No significant differences were found in the need for
morphine (0.28 mg/kg with ketorolac v 0.32 mg/kg with placebo;
WMD –0.04 mg/kg, 95% CI –0.09 mg/kg to +0.01 mg/kg). No signifi-
cant differences were found in the proportion of people requiring
admission for further management of severe pain (9/22 [41%] with
ketorolac v 10/19 [53%] with placebo; RR 0.78, 95% CI 0.40 to
1.50).

Harms: No severe adverse events were reported apart from one case of
epistaxis in a person that received ketorolac.26 Other adverse
events (mostly gastrointestinal disturbances) did not differ remark-
ably between treatment groups.

Comment: None.
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OPTION CODEINE

We found no RCTs of codeine for treating pain in sickle cell crisis.

Benefits: We found no systematic reviews or RCTs.

Harms: Codeine is widely used by clinicians to relieve moderate pain.
Prolonged use of narcotic analgesics may lead to addiction.
Codeine is known to be less addictive than other narcotic analgesics
like morphine and meperidine.

Comment: None.

OPTION MORPHINE

One RCT found that controlled release oral morphine is as good as
intravenous morphine in relieving pain in sickle cell crisis following a
loading of parenteral morphine at onset of treatment.

Benefits: We found no systematic review. We found one double blind placebo
controlled RCT (56 children aged 5–17 years) of controlled release
morphine given orally (1.9 mg/kg every 12 hours) plus intravenous
placebo (saline) compared with intravenous morphine (0.04 mg/kg)
plus placebo tablets for sickle cell vaso-occlusive crisis.28 No
significant differences were found in the Children’s Hospital of
Eastern Ontario Pain Scale (see glossary, p 34) (WMD +0.10 units,
95% CI –0.09 units to +0.70 units) and clinical scales (Oucher,
faces or clinical pain scales: –0.20 units, 95% CI –0.54 units to
+0.14 units) throughout the observation period (at 0900, 1300,
1700, and 2100 every day). No significant differences were found
for the mean frequency of rescue analgesia (WMD –0.12 doses/
day, 95% CI –0.30 doses/day to +0.06 doses/day) and the mean
duration of pain (WMD +1.2 days, 95% CI –0.01 days to +2.41
days) between the oral and intravenous morphine groups.

Harms: Frequency of spontaneously reported adverse events did not differ
significantly between the groups (62 for oral v 52 for intravenous;
16 v 19 for severe intensity events). Common adverse events were
fever, pruritus, nausea, vomiting, and constipation; these did not
differ significantly between study groups.

Comment: None.

OPTION PATIENT CONTROLLED ANALGESIA

Two small RCTs found no ignificant difference between patient controlled
analgesia using either meperidine or morphine and intermittent
parenteral treatment. The incidence of adverse effects was also equal in
both regimens.

Benefits: We found no systematic review. Meperidine: One RCT (20 adults,
age range 17–39 years) compared patient controlled analgesia
meperidine (infusion of 25–30 mg/hour plus oral hydroxyzine 50 mg
every 6 hours) versus intermittent analgesia (intramuscular mepe-
ridine 75–100 mg plus intramuscular hydroxyzine 50–75 mg given
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as necessary every 3–4 hours).29 No significant differences in pain
were observed over 3 days in mean scores on categorical and
analogue pain scales (categorical scores on day 2: WMD +4.0 mm,
95% CI –1.09 mm to +9.09 mm; analogue scores: WMD
+68.0 mm, 95% CI –25.35 mm to +161.35 mm); no significant
differences were found in the amount of meperidine used each day
after 3 days (WMD +451 mg, 95% CI –70 mg to +972 mg). The
units being measured in the pain scales were not defined.
Morphine: One RCT compared patient controlled analgesia (PCA)
versus intermittent intravenous injections of morphine in two
phases of high and low dose regimen, respectively, in adult patients
with sickle cell crisis pain.30 In the first phase (20 people), the
intermittent therapy group received either 4 mg intravenous bolus of
morphine sulphate every 30–60 minutes as needed to achieve a
linear analogue pain intensity score < 50 mm. The PCA group
received 2 mg bolus of intravenous morphine sulphate followed by
1 mg intravenous controlled by the patient with 6 minute lock out.
The dose of morphine was increased to 6 mg for the intermittent
therapy group, and 1.5 mg for the PCA group if pain control by the
end of the first 30 minutes was inadequate (pain score > 50 mm).
The second phase (25 people) was similar but used higher doses of
morphine for the PCA (2.7 mg with 10 minutes’ lock out) and the
intermittent intravenous group (8 mg every 30–60 minutes). There
was marked reduction in pain scores on the linear analogue scale,
with no significant difference between treatment groups in both the
first phase (WMD –0.10 mm, 95% CI –27.03 mm to +26.83 mm)
and the second phase (WMD +9.0 mm, 95% CI –18.25 mm to
+36.25 mm). The total amount of morphine administered did not
differ significantly between the intermittent intravenous and PCA
group in the first phase (WMD –6.70 mg, 95% CI –23.35 mg to
+9.95 mg) and the second phase of the study (WMD +6.40 mg,
95% CI –8.71 mg to +12.51 mg).

Harms: Nausea, vomiting, and pruritus were common events observed with
both high and low dose morphine, with 44% and 31% requiring
antiemetic therapy (prochlorperazine) in the intermittent intrave-
nous and PCA groups, respectively. The frequency of side effects did
not differ significantly between treatment groups. Incidence of
adverse effects was 53% and 47%, respectively, but no details were
given about the types of adverse effects or their severity. Respiratory
depression or clinically significant hypotension was not observed
during the study. Respiratory depression is a well known adverse
effect of narcotic drugs. The meperidine study reported no signifi-
cant adverse event. Some severe advents like seizures and respi-
ratory depression have been commonly associated with meperid-
ine. There are concerns of possible addiction to narcotic analgesics,
but some studies show a relatively low rate of addiction (0–11%) in
sickle cell disease.31

Comment: None.

OPTION ACUPUNCTURE

We found no RCTs of acupuncture for treating pain in sickle cell crisis.

Benefits: We found no systematic reviews or RCTs.
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Harms: Acupuncture is widely used to relieve pain. Adverse effects of
acupuncture in different populations are discussed in other Clinical

Evidence topics (see low back pain and sciatica acute, p 1500 and
chronic, p 1516 and nausea and vomiting in early pregnancy,
p 1840).

Comment: None.

OPTION OXYGEN

Two RCTs found insufficient evidence on the effects of oxygen therapy in
sickle cell crisis.

Benefits: We found no systematic review. One RCT (25 children aged 3–18
years) compared 50% oxygen versus air as an adjunct to continuous
intravenous morphine infusion.32 There was no significant differ-
ence between 50% oxygen and air in the duration of severe pains
(0.94 days with 50% oxygen v 0.95 days with air; WMD –0.19, 95%
CI –0.91 to +0.89), amount of narcotic analgesic administered, or
further hospitalisation for pain. No significant differences were
found in the proportion of people with progression of crisis indicated
by appearance of new pain sites (5/14 [36%] with 50% oxygen v

4/11 [36%] with air; RR 1.47, 95% CI 0.42 to 5.14).

Harms: None reported.

Comment: The RCT was reported twice.32,33 Low tissue oxygen saturation is a
dominant factor in the mechanism that results in sickling. Given
that increased sickling is a key component of the pathophysiology of
acute painful complications of sickle cell disease, namely vaso-
occlusive crisis and acute chest syndrome (see glossary, p 34),
oxygen therapy is expected to ameliorate these conditions. Oxygen
therapy is recommended routinely for treatment of sickle cell acute
chest syndrome. Patients with acute chest syndrome were excluded
from the RCT appraised in this topic section.32 That study was small
and inadequately powered. The result should be interpreted with
caution.

OPTION REHYDRATION

We found no systematic reviews or RCTs on the effects of rehydration in
sickle cell crisis.

Benefits: We found no systematic review or RCTs.

Harms: We found insufficient evidence.

Comment: None.

OPTION CORTICOSTEROIDS

One RCT found that high dose intravenous methylprednisolone, given as
an adjunct to intravenous morphine in sickle cell crisis, reduced the
duration of inpatient analgesic therapy compared with placebo, but was
associated with more episodes of recurrent pain shortly after
discontinuation of treatment.
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Benefits: We found no systematic review. We found one RCT of high dose
intravenous methylprednisolone compared with placebo, given as
an adjunct to narcotic analgesia (intravenous morphine followed by
oral codeine plus paracetamol) in 56 acute episodes of severe
sickle cell painful crisis in 34 people aged 2–19 years. Pain
episodes were the basis for randomisation.34 A significant reduction
in duration of inpatient analgesia was found with methylpred-
nisolone compared with placebo (41.3 hours with methylpred-
nisolone v 71.3 hours with placebo; P = 0.01).

Harms: No significant increase was found in readmissions associated with
recurrent pain with methylprednisolone compared with placebo
(4/26 [15%] with prednisolone v 1/30 [3%] with placebo; RR 4.62,
95% CI 0.55 to 38.74). However, the study may have lacked power
to rule out clinically important differences. No complication related
to corticosteroid use was observed in the study participants. Some
of the known adverse effects of steroid therapy are increased risk of
infections, weight gain, hypertension, poor glucose metabolism,
cataracts, and poor growth in children.

Comment: There is evidence from one RCT that dexamethasone, another type
of corticosteroid, reduced the number of doses and duration of
analgesia in acute sickle cell chest syndrome.35

GLOSSARY
Acute chest syndrome Acute chest syndrome is a life-threatening complication of
sickle cell disease characterised by fever, cough, chest pain, difficult breathing,
worsening anaemia, and new pulmonary infiltrates on radiography. It is difficult to
differentiate acute chest syndrome clinically from pneumonia and pulmonary
infarctions.
Aplastic crisis Sudden cessation of the bone marrow from making new blood
cells.
CHEOPS scale (Children’s Hospital of Eastern Ontario Pain scale) A behav-
ioural scale used to evaluate postoperative pain. It was initially validated in children
aged 1–5 years, and subsequently validated in children from other populations and
ages.36 CHEOPS scale is used to monitor the effectiveness of interventions for
reducing the pain and discomfort. Scores obtained from adding points from six
different parameters range from 4–13.
Fetal haemoglobin (Hb F) This is the predominant type of normal haemoglobin
(i.e. the oxygen carrying molecule in the human red blood cell) in the unborn child.
Following birth, another type of normal haemoglobin (HbA) replaces HbF and
remains predominant throughout life. HbF binds oxygen stronger than HbA and
maintains higher tissue oxygen tension than HbA.
Haemoglobin S (Hb S) This is an inherited type of abnormal haemoglobin that has
a tendency to form crystals when oxygen saturation is low. Under such conditions,
red blood cells become deformed (many shaped like “sickle”), more rigid, and
easily breakable. This is the main disorder responsible for the clinical syndrome
experienced by people with sickle cell anaemia. People affected by sickle cell
anaemia who also have high level of fetal haemoglobin (see glossary, p 34) tend to
have fewer episodes of crisis because fetal hemoglobin maintains a higher level of
tissue oxygen saturation.
Pneumococcal conjugate vaccines These are polysaccharide pneumococcal
vaccines linked with proteins such as those of the outer membrane meningococ-
cus, tetanus, or diphtheria toxoids. The conjugate pneumococcal vaccines have
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been shown to be immunogenic in children younger than 2 years, and is recom-
mended for routine use in infants beginning from the age of 2 months.16,37

Polyvalent polysaccharide pneumococcal vaccine (PPV) This type of vaccine
contains the purified capsular polysaccharides of several S pneumoniae serotypes.
Many of the polysaccharides contained in the vaccines do not induce protective
immunity in children younger than 2 years. This type of pneumococcal vaccine is
recommended for children aged 2 years and older affected by conditions that
predispose them to increased risk of invasive pneumococcal infection.37

Sequestration crisis Sudden pooling of blood in spleen and liver, with the result
that the patient becomes very anaemic and hypotensive, with the affected organ
becoming remarkably enlarged and painful.
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Acute myocardial infarction
Search date February 2003

Nicolas Danchin, Edoardo De Benedetti, and Philip Urban

QUESTIONS

How to improve outcomes in acute myocardial infarction . . . . . . . . . .40
Effects of treatments for cardiogenic shock after acute myocardial
infarction . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .51

INTERVENTIONS

IMPROVING OUTCOMES IN
ACUTE MYOCARDIAL
INFARCTION

Beneficial
Angiotensin converting enzyme

inhibitors. . . . . . . . . . . . . . . .47
Aspirin . . . . . . . . . . . . . . . . . . .40
� Blockers . . . . . . . . . . . . . . . .46
Primary percutaneous transluminal

coronary angioplasty versus
thrombolysis (performed in
specialist centres) . . . . . . . . .50

Thrombolysis. . . . . . . . . . . . . . .41

Likely to be beneficial
Nitrates (in the absence of

thrombolysis). . . . . . . . . . . . .48

Unlikely to be beneficial
Nitrates (in addition to

thrombolysis). . . . . . . . . . . . .48

Trade off between benefits and
harms

Glycoprotein IIb/IIIa
inhibitors . . . . . . . . . . . . . . .44

Likely to be ineffective or harmful
Calcium channel blockers . . . . .49

TREATING CARDIOGENIC SHOCK
AFTER ACUTE MYOCARDIAL
INFARCTION

Beneficial
Early invasive cardiac

revascularisation . . . . . . . . . .51

Unknown effectiveness
Early cardiac surgery . . . . . . . . .54
Intra-aortic balloon

counterpulsation . . . . . . . . . .53
Positive inotropes and

vasodilators . . . . . . . . . . . . . .52
Pulmonary artery

catheterisation. . . . . . . . . . . .53
Ventricular assistance devices and

cardiac transplantation . . . . . .54

Unlikely to be beneficial
Thrombolysis. . . . . . . . . . . . . . .52

To be covered in future updates
Anticoagulants (heparin, hirudins)
Antiplatelet drugs other than aspirin
Arrhythmias
Cardiac arrest
Management of complicated acute

myocardial infarction
Myocardial rupture
Stent versus balloon angioplasty

See glossary, p 54

Key Messages

Improving outcomes in acute myocardial infarction
¶ Angiotensin converting enzyme inhibitors One systematic review in people

treated within 14 days of acute myocardial infarction has found that angi-
otensin converting enzyme inhibitors reduce mortality after 6 weeks compared
with placebo. However, a non-systematic review found that angiotensin con-
verting enzyme inhibitors increase persistent hypotension and renal dysfunc-
tion at 6 weeks compared with placebo.
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¶ Aspirin One systematic review in people with acute myocardial infarction has
found that aspirin reduces mortality, reinfarction, and stroke at 1 month
compared with placebo.

¶ � Blockers We found evidence from systematic reviews and one subsequent
RCT that � blockers reduced mortality compared with no � blockers. One RCT
in people receiving thrombolytic treatment found that immediate treatment
with metoprolol reduced rates of reinfarction and chest pain at 6 days
compared with delayed treatment, but had no significant effect on mortality at
6 days or at 1 year.

¶ Primary percutaneous transluminal coronary angioplasty versus throm-
bolysis (performed in specialist centres) One systematic review has found
that primary percutaneous transluminal coronary angioplasty reduces a com-
bined outcome of death, non-fatal reinfarction, and stroke compared with
thrombolysis.

¶ Thrombolysis Two non-systematic reviews in people with acute myocardial
infarction and ST segment elevation or bundle branch block on their initial
electrocardiogram found that prompt thrombolytic treatment (within 6 hours
and perhaps up to 12 hours and longer after the onset of symptoms) reduces
mortality compared with placebo. RCTs comparing different types of
thrombolytic agents versus each other found no significant difference in
mortality. One non-systematic review found that thrombolytic treatment
increased the risk of stroke or major bleeding compared with control. The
review also found that intracranial haemorrhage is more common in people of
advanced age and low body weight, those with hypertension on admission,
and those given tissue plasminogen activator rather than another
thrombolytic agent. One non-systematic review found conflicting results for
intracerebral haemorrhage with bolus treatment compared with infusion of
thrombolytic agents.

¶ Nitrates (in the absence of thrombolysis) One systematic review of the
trials conducted in the prethrombolytic era found that nitrates reduced mortal-
ity in people with acute myocardial infarction compared with placebo.

¶ Nitrates (in addition to thrombolysis) Two RCTs in people with acute
myocardial infarction (after thrombolysis was introduced) found no significant
difference in mortality between nitrates and placebo.

¶ Glycoprotein IIb/IIIa inhibitors Two large RCTs have found that combined
treatment with half dose thrombolysis plus abciximab does not reduce
mortality at 1 month compared with full dose thrombolysis in people with
acute myocardial infarction, but may prevent non-fatal cardiovascular events.
However, the RCTs found that combined treatment with abciximab increased
bleeding complications, particularly extracranial haemorrhage. Three RCTs
found conflicting evidence about the benefits of adding abciximab to primary
coronary angioplasty or stenting in people with acute myocardial infarction,
although all found that adding abciximab increased bleeding risk.

¶ Calcium channel blockers We found evidence that neither dihydropyridines
nor verapamil reduce mortality compared with placebo. One RCT found limited
evidence that, in people with left ventricular dysfunction, nifedipine given in the
first few days after myocardial infarction may increase mortality compared with
placebo.
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Treating cardiogenic shock after acute myocardial infarction
¶ Early invasive cardiac revascularisation One large RCT has found that early

invasive cardiac revascularisation reduces mortality after 6 and 12 months
compared with medical treatment alone in people with cardiogenic shock
within 48 hours of acute myocardial infarction. A second smaller RCT found
similar results, although the difference was not significant.

¶ Intra-aortic balloon counterpulsation We found limited evidence from an
abstract of an RCT of no significant difference in mortality at 6 months between
intra-aortic balloon counterpulsation plus thrombolysis with thrombolysis alone
in people with cardiogenic shock.

¶ Thrombolysis Subgroup analysis of one RCT found no significant difference in
mortality after 21 days between thrombolysis and no thrombolysis in people
with cardiogenic shock.

¶ Early cardiac surgery; positive inotropes and vasodilators; pulmonary
artery catheterisation; ventricular assistance devices and cardiac
transplantation We found no evidence from RCTs about the effects of these
interventions.

DEFINITION Acute myocardial infarction (AMI): The sudden occlusion of a
coronary artery leading to myocardial cell death. Cardiogenic
shock: Defined clinically as a poor cardiac output plus evidence of
tissue hypoxia that is not improved by correcting reduced intravas-
cular volume.1 When a pulmonary artery catheter is used, cardio-
genic shock may be defined as a cardiac index (see glossary, p 54)
below 2.2 L/minute/m2 despite an elevated pulmonary capillary
wedge pressure (≥ 15 mm Hg).1–3

INCIDENCE/
PREVALENCE

AMI: Acute myocardial infarction is one of the most common
causes of mortality worldwide. In 1990, ischaemic heart disease
was the world’s leading cause of death, accounting for about 6.3
million deaths. The age standardised incidence varies among and
within countries.4 Each year, about 900 000 people in the USA
experience AMI, about 225 000 of whom die. About half of these
people die within 1 hour of symptoms and before reaching a
hospital emergency room.5 Event rates increase with age for both
sexes and are higher in men than in women and in poorer than
richer people at all ages. The incidence of death from AMI has fallen
in many Western countries over the past 20 years. Cardiogenic
shock: Cardiogenic shock occurs in about 7% of people admitted to
hospital with AMI.6 Of these, about half have established cardio-
genic shock at the time of admission to hospital, and most of the
others develop it during the first 24–48 hours after their
admission.7

AETIOLOGY/
RISK FACTORS

AMI: See aetiology/risk factors under primary prevention, p 163.
The immediate mechanism of AMI is rupture or erosion of an
atheromatous plaque causing thrombosis and occlusion of coro-
nary arteries and myocardial cell death. Factors that may convert a
stable plaque into an unstable plaque (the “active plaque”) have yet
to be fully elucidated. Shear stresses, inflammation, and auto-
immunity have been proposed. The changing rates of coronary
heart disease in different populations are only partly explained by
changes in the standard risk factors for ischaemic heart disease
(particularly a fall in blood pressure and smoking). Cardiogenic
shock: Cardiogenic shock after AMI usually follows a reduction in
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functional ventricular myocardium, and is caused by left ventricular
infarction (79% of people with cardiogenic shock) more often than
by right ventricular infarction (3% of people with cardiogenic
shock).8 Cardiogenic shock after AMI may also be caused by
cardiac structural defects, such as mitral valve regurgitation due to
papillary muscle dysfunction (7% of people with cardiogenic shock),
ventricular septal rupture (4% of people with cardiogenic shock), or
cardiac tamponade after free cardiac wall rupture (1% of people
with cardiogenic shock). Major risk factors for cardiogenic shock
after AMI are previous myocardial infarction, diabetes mellitus,
advanced age, hypotension, tachycardia or bradycardia, congestive
heart failure with Killip class II–III (see glossary, p 54), and low left
ventricular ejection fraction (ejection fraction < 35%).7,8

PROGNOSIS AMI: May lead to a host of mechanical and cardiac electrical
complications, including death, ventricular dysfunction, congestive
heart failure, fatal and non-fatal arrhythmias, valvular dysfunction,
myocardial rupture, and cardiogenic shock. Cardiogenic shock:
Mortality rates for people in hospital with cardiogenic shock after
AMI vary between 50–80%.2,3,6,7 Most deaths occur within
48 hours of the onset of shock (see figure 1, p 61). People surviving
until discharge from hospital have a reasonable long term prognosis
(88% survival at 1 year).10

AIMS OF
INTERVENTION

To relieve pain; to restore blood supply to heart muscle; to reduce
incidence of complications (such as congestive heart failure, myo-
cardial rupture, valvular dysfunction, and fatal and non-fatal
arrhythmia); to prevent recurrent ischaemia and infarction; to
decrease mortality, and with minimal adverse effects of treatments.

OUTCOMES Efficacy outcomes: Rates of major cardiovascular events, includ-
ing death, recurrent acute myocardial infarction, refractory ischae-
mia, and stroke. Safety outcomes: Rates of major bleeding and
intracranial haemorrhage.

METHODS Clinical Evidence search and appraisal February 2003.

QUESTION Which treatments improve outcomes in acute
myocardial infarction?

Nicolas Danchin

OPTION ASPIRIN

One systematic review in people with acute myocardial infarction has
found that aspirin reduces mortality, reinfarction, and stroke at 1 month
compared with placebo.

Benefits: Versus placebo: We found one systematic review (search date
1990, 9 RCTs, 18 773 people) that compared antiplatelet agents
begun soon after the onset of acute myocardial infarction (AMI) and
for at least 1 month afterwards with placebo.11 Almost all (> 95%)
of the people in these studies were randomised to either aspirin or
placebo. The absolute and relative benefits found in the systematic
review are shown in figure 2, p 62. The largest of the RCTs identified
by the review (17 187 people with suspected AMI) compared
aspirin 162.6 mg versus placebo chewed and swallowed on the day
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of AMI and continued daily for 1 month.12 There was a 2.4%
absolute reduction in vascular death at 35 days. The survival benefit
was maintained for up to 4 years.13 In the systematic review, the
most widely tested aspirin regimens were 75–325 mg daily.11

Doses throughout this range seemed similarly effective, with no
evidence that “higher” doses were more effective (500–1500 mg/
day aspirin v placebo; odds reduction for all vascular events 21%,
95% CI 14% to 27%) than “medium” doses (160–325 mg/day
aspirin v placebo; odds reduction for all vascular events 28%, 95%
CI 22% to 33%), or “lower” doses (75–160 mg/day aspirin v pla-
cebo; odds reduction 26%, 95% CI 5% to 42%). The review found
insufficient evidence for efficacy of doses below 75 mg daily. One
RCT identified by the review found that a loading dose of
160–325 mg daily achieved a prompt antiplatelet effect.14

Harms: The largest RCT identified by the review found no significant differ-
ence between aspirin and placebo in rates of cerebral haemorrhage
or bleeds requiring transfusion (0.4% on aspirin and placebo).12 It
also found a small absolute excess of “minor” bleeding (ARI 0.6%,
CI not reported; P < 0.01).

Comment: None.

OPTION THROMBOLYSIS

Two non-systematic reviews in people with acute myocardial infarction
and ST segment elevation or bundle branch block on their initial
electrocardiogram found that prompt thrombolytic treatment (within
6 hours and perhaps up to 12 hours and longer after the onset of
symptoms) reduces mortality compared with placebo. RCTs comparing
different types of thrombolytic agents with each other found no
significant difference in mortality. One non-systematic review found that
thrombolytic treatment increased the risk of stroke or major bleeding
compared with control. The review also found that intracranial
haemorrhage is more common in people of advanced age and low body
weight, those with hypertension on admission, and those given tissue
plasminogen activator rather than another thrombolytic agent. One
non-systematic review found conflicting results for intracerebral
haemorrhage with bolus treatment compared with infusion of
thrombolytic agents.

Benefits: Versus placebo: We found one non-systematic review (9 RCTs,
58 600 people with suspected acute myocardial infarction [AMI])
comparing thrombolysis versus placebo.15 Baseline electrocardio-
grams showed ST segment elevation in 68% of people and ST
segment depression, T wave abnormalities, or no abnormality in the
rest. The review found that thrombolysis reduced short term mor-
tality compared with placebo (9.6% with thrombolysis v 11.5% with
placebo; RR 0.82, 95% CI 0.77 to 0.87). The greatest benefit was
found in the large subgroup of people presenting with ST elevation
(RR 0.79, CI not reported) or bundle branch block (RR 0.75, CI not
reported). Reduced death rates were seen in people with all types of
infarction, but the benefit was several times greater in those with
anterior infarction (ARR 3.7%) compared with those with inferior
infarction (ARR 0.8%) or infarctions in other zones (ARR 2.7%). One
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of the RCTs included in the overview found that thrombolysis
significantly reduced mortality after 12 years compared with pla-
cebo (36/107 [34%] died with thrombolysis v 55/112 [49%] with
placebo; ARR 15.0%, 95% CI 2.4% to 29.0%; RR 0.69, 95%
CI 0.49 to 0.95; NNT 7, 95% CI 4 to 41).16 Timing of treatment:
The non-systematic review found that the earlier thrombolytic
treatment was given after the onset of symptoms, the greater the
absolute benefit of treatment (see figure 3, p 63).15,17 For each
hour of delay in thrombolytic treatment, the absolute risk reduction
for death decreased by 0.16% (ARR for death if given within 6 hours
of symptoms 3%; ARR for death if given 7–12 hours after onset of
symptoms 2%).15,17 Too few people in the review received treat-
ment more than 12 hours after the onset of symptoms to determine
whether the benefits of thrombolytic treatment given after 12 hours
would outweigh the risks (see comment below). Streptokinase
versus tissue plasminogen activator (tPA): We found one non-
systematic review (3 RCTs;18–20 see table 1, p 58)17 comparing
streptokinase versus tPA. The first RCT, in people with ST segment
elevation and symptoms of AMI for less than 6 hours, was
unblinded.18 People were first randomised to intravenous tPA
100 mg over 3 hours or streptokinase 1.5 MU over 1 hour and then
further randomised to subcutaneous heparin 12 500 U twice daily
beginning 12 hours later, or no heparin. It found no significant
difference in mortality between thrombolysis plus heparin and
thrombolysis plus no heparin (AR of death in hospital 8.5% with
thrombolysis plus heparin v 8.9% with thrombolysis plus no heparin;
RR 0.95, 95% CI 0.86 to 1.04). There was no significant difference
in mortality between tPA 100 mg and streptokinase (8.9% with tPA
100 mg v 8.5% with streptokinase; RR 1.05, 95% CI 0.95 to 1.16).
In the second RCT, people with suspected AMI presenting within
24 hours of symptoms were first randomised to receive either
streptokinase 1.5 MU over 1 hour, tPA 0.6 MU/kg every 4 hours, or
anisoylated plasminogen streptokinase activator complex 30 U
every 3 minutes, and then further randomised to subcutaneous
heparin 12 500 U starting at 7 hours and continued for 7 days, or
no heparin.19 All people received aspirin on admission. The RCT
found no significant difference between thrombolytic agents in
mortality (streptokinase 10.6%, anisoylated plasminogen strepto-
kinase activator complex 10.5%, tPA 10.3%) and no significant
difference in mortality after 35 days between thrombolysis plus
heparin and thrombolysis plus no heparin (AR of death 10.3% with
thrombolysis plus heparin v 10.6% with thrombolysis plus no
heparin). The third RCT was unblinded and included people with ST
segment elevation presenting within 6 hours of symptom onset.20

People were randomised to one of four regimens: streptokinase
1.5 MU over 1 hour plus subcutaneous heparin 12 500 U twice
daily starting 4 hours after thrombolytic treatment; streptokinase
1.5 MU over 1 hour plus intravenous heparin 5000 U bolus followed
by 1000 U every hour; accelerated tPA 15 mg bolus then
0.75 mg/kg over 30 minutes followed by 0.50 mg/kg over 60 min-
utes, plus intravenous heparin 5000 U bolus then 1000 U every
hour; or tPA 1.0 mg/kg over 60 minutes, 10% given as a bolus, plus
streptokinase 1.0 MU over 60 minutes.20 Meta-analysis of the
three trials, weighted by sample size, found no significant difference
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between treatments in the combined outcome of any stroke or
death (AR 9.4% for streptokinase only regimens v 9.2% for tPA
based regimens, including the combined tPA and streptokinase arm
in the third trial; ARR for tPA v streptokinase +0.2%, 95% CI –0.2%
to +0.5%).17 Tissue plasminogen activator versus other
thrombolytics: We found two RCTs that compared tPA versus other
thrombolytic agents in people with AMI also receiving treatment
with aspirin and heparin.21,22 The first RCT (15 059 people from 20
different countries with AMI evolving for < 6 hours, with ST segment
elevation or with the appearance of a new left bundle branch block
on their electrocardiogram) compared tPA (accelerated iv adminis-
tration according to the GUSTO regimen) versus reteplase (recom-
binant plasminogen activator; two 10 MU iv boluses, 30 minutes
apart).21 It found no significant difference in mortality after 30 days
(OR 1.03, 95% CI 0.91 to 1.18). The second RCT (16 949 people;
see comment below) compared tPA (accelerated iv administration)
versus tenecteplase (a genetically engineered variant of tPA;
30–50 mg iv according to body weight as a single bolus).22 It found
no significant difference between treatments in total mortality after
30 days (6% with tenecteplase v 6% with tPA; RR 1.0, 95% CI 0.91
to 1.10).

Harms: Stroke/intracerebral haemorrhage: The overview found that
thrombolytic treatment significantly increased the risk of stroke
compared with control (ARI 0.4%, 95% CI 0.2% to 0.5%; NNH 250,
95% CI 200 to 500).15 In the third RCT comparing streptokinase
versus tPA, the overall incidence of stroke was 0.7%, of which 31%
were severely disabling and 50% were intracerebral haemor-
rhages.20 The RCT also found that tPA significantly increased the
risk of haemorrhagic stroke compared with streptokinase plus
subcutaneous heparin or streptokinase plus intravenous heparin
(AR for combined streptokinase 0.54%; P = 0.03 for tPA compared
with combined streptokinase arms). The RCT comparing reteplase
with tPA found that the incidence of stroke was similar with both
treatments, and the odds ratio for the incidence of death or
disabling stroke was 1.0.21 The RCT comparing tenecteplase with
tPA found no significant difference between treatments in the rate
of stroke or death (7% with tenecteplase v 7% with tPA; RR 1.01,
95% CI 0.91 to 1.13).22 We found one non-systematic review that
compared bolus thrombolytic treatment versus infusion treat-
ment.23 Meta-analysis of nine small phase II trials (3956 people)
found no significant difference between bolus and standard infusion
thrombolysis for intracerebral haemorrhage (bolus v infusion:
OR 0.53, 95% CI 0.27 to 1.01). However, meta-analysis of six
larger phase III trials (62 673 people) found that bolus treatment
significantly increased the risk of intracerebral haemorrhage
(OR 1.25, 95% CI 1.06 to 1.49). Predictive factors for stroke/
intracranial haemorrhage: Multivariate analysis of data from a
large database of people who experienced intracerebral haemor-
rhage after thrombolytic treatment identified four independent
predictors of increased risk of intracerebral haemorrhage: age 65
years or older (OR 2.2, 95% CI 1.4 to 3.5); weight less than 70 kg
(OR 2.1, 95% CI 1.3 to 3.2); hypertension on admission (OR 2.0,
95% CI 1.2 to 3.2); and use of tPA rather than another thrombolytic
agent (OR 1.6, 95% CI 1.0 to 2.5).21 Absolute risk of intracranial
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haemorrhage was 0.26% on streptokinase in the absence of risk
factors and 0.96%, 1.32%, and 2.17% in people with one, two, or
three risk factors.24 Analysis of 592 strokes in 41 021 people from
the trials found seven factors to be predictors of intracerebral
haemorrhage: advanced age, lower weight, history of cerebrovas-
cular disease, history of hypertension, higher systolic or diastolic
pressure on presentation, and use of tPA rather than strepto-
kinase.25,26 Major bleeding: The overview also found that throm-
bolytic treatment significantly increased the risk of major bleeding
compared with placebo (ARI 0.7%, 95% CI 0.6% to 0.9%;
NNH 143, 95% CI 111 to 166).15 Bleeding was most common in
people undergoing procedures (coronary artery bypass grafting or
percutaneous transluminal coronary angioplasty). Spontaneous
bleeds were observed most often in the gastrointestinal tract.20

Comment: Extrapolation of the data from the overview (see figure 3, p 63)
suggests that, at least for people suspected of having an AMI and
with ST segment elevation on their electrocardiogram, there may be
some net benefit of treatment between 12–18 hours after symptom
onset (ARR for death 1%).15 The evidence from the RCT comparing
reteplase versus tPA is consistent with a similar efficacy for both
treatments, although formal equivalence cannot be established
because the trial was designed as a superiority trial.21 The evidence
suggests that it is far more important to give prompt thrombolytic
treatment than to debate which thrombolytic agent should be used.
A strategy of rapid thrombolysis in a broad population is likely to lead
to the greatest impact on mortality. When the results of RCTs are
taken together, tPA based regimens do not seem to confer a
significant advantage over streptokinase in the combined outcome
of any stroke and death (unrelated to stroke). The legitimacy of
combining the results of the three trials can be questioned, as the
selection criteria and protocols differed in important aspects (see
review for arguments to justify combining the results of these trials
despite their apparent differences).17

OPTION GLYCOPROTEIN IIB/IIIA INHIBITORS

Two large RCTs have found that combined treatment with half dose
thrombolysis plus abciximab does not reduce mortality at 1 month in
people with acute myocardial infarction compared with full dose
thrombolysis, but may prevent more non-fatal cardiovascular events.
However, the RCTs found that combined treatment with abciximab
increased bleeding complications, particularly extracranial haemorrhage.
Three RCTs found conflicting evidence about the benefits of adding
abciximab to primary coronary angioplasty or stenting in people with
acute myocardial infarction, although all found that adding abciximab
increased bleeding risk.

Benefits: We found two RCTs.27,28 The first RCT (16 588 treated within
6 hours of ST segment elevation myocardial infarction; unblinded
design) compared half dose reteplase plus abciximab (0.25 mg/kg
bolus plus 0.125 �g/kg/minute for 12 hours) versus standard dose
reteplase (total dose 20 U).27 It found no significant difference in all
cause mortality or stroke at 30 days between combined treatment
with abciximab and full dose reteplase (mortality: AR 5.9% for
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reteplase alone v 5.6% for combined treatment; OR 0.95, 95%
CI 0.83 to 1.08; any stroke: AR 0.9% for reteplase v 1.0% for
combined treatment; OR 1.10, 95% CI 0.80 to 1.51). It found that
combined treatment reduced the composite end point of mortality
or non-fatal reinfarction at 30 days (AR 8.8% for thrombolysis alone
v 7.4% for combined treatment; OR 0.83, 95% CI 0.74 to 0.93). At
one year, there was no significant difference in mortality between
combination treatment and standard dose reteplase (692/8260
[8.4%] with standard reteplase v 698/8328 [8.4%] with combined
therapy; HR 1.0, 95% CI 0.90 to 1.11).29 The second RCT (6095
people treated within 6 hours of ST segment elevation myocardial
infarction; unblinded design) compared three treatments: full dose
tenecteplase (30–50 mg according to body weight) plus unfraction-
ated heparin (60 U/kg bolus plus 12 U/kg/hour); full dose tenect-
eplase plus enoxaparin (30 mg immediately then 1 mg/kg every 12
hours); or half dose tenecteplase plus full dose abciximab
(0.25 mg/kg bolus plus 0.125 �g/kg/minute for 12 hours).28 It
found no significant difference among groups in mortality at 30 days
(AR 6.0% with unfractionated heparin v 5.4% with enoxaparin v

6.6% with abciximab; P = 0.25). It found that abciximab increased
composite risk of death, non-fatal cardiovascular events, or haem-
orrhage at 30 days compared with enoxaparin but reduced risk
compared with unfractionated heparin (AR 13.8% with enoxaparin,
14.2% with abciximab, 17.0% with unfractionated heparin).
Primary percutaneous transluminal coronary angioplasty with
or without glycoprotein IIb/IIIa inhibitors: We found three
RCTs.30–32 The first RCT (483 people with ST segment elevation
myocardial infarction in the past 12 hours referred for primary
angioplasty) compared abciximab (bolus + 12 hour infusion) versus
placebo, given before the procedure. It found no significant differ-
ence between abciximab and placebo in the composite end point of
death, reinfarction, or need for revascularisation of the target vessel
at 6 months (AR 28% in both groups; OR 1.01, 95% CI 0.68 to
1.50; P = 0.90).30 The second RCT (300 people with acute myo-
cardial infarction in the past 12 hours referred for primary coronary
angioplasty) found that abciximab significantly reduced the com-
posite end point of death, reinfarction, or urgent revascularisation
of the target vessel at 30 days compared with placebo (AR 6.0%
with abciximab v 14.6% with placebo; RR 0.41, 95% CI 0.18 to
0.93).31 The third RCT (2082 people with acute myocardial infarc-
tion) compared percutaneous transluminal coronary angioplasty
with or without stenting and with or without abciximab given during
the procedure (2 x 2 unblinded factorial design).32 At 6 months, it
found that adding abciximab to angioplasty or stenting significantly
reduced the risk of the composite end point of death, reinfarction,
disabling stroke, or ischaemia-driven revascularisation of the target
vessel compared with either procedure alone (AR 20.0% after
angioplasty alone v 16.5% after angioplasty plus abciximab; CI and
P values not reported; AR 11.5% after stenting alone v 10.2% after
stenting plus abciximab; CI and P values not reported).

Harms: Glycoprotein IIb/IIIa inhibitors plus thrombolysis versus
thrombolysis alone: The first RCT found that abciximab plus half
dose thrombolysis increased severe or moderate extracranial bleed-
ing at 30 days compared with full dose thrombolysis (AR 4.6% with
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combined treatment v 2.3% with full dose thrombolysis; OR 2.03,
95% CI 1.70 to 2.42).27 However, it found no significant difference
in rates of intracranial haemorrhage (AR 1.0% with combined treat-
ment v 0.9% with thrombolysis alone; OR 1.10, 95% CI 0.80 to
1.81). The second RCT found that rates of any stroke and of
intracranial haemorrhage were similar for thrombolysis plus abcixi-
mab, enoxaparin, or unfractionated heparin (AR for any stroke
about 1.5%, AR for intracranial haemorrhage about 0.9%).28

Primary percutaneous transluminal coronary angioplasty with
or without glycoprotein IIb/IIIa inhibitors: The largest RCT found
that abciximab given during percutaneous angioplasty or stenting
increased transfusion requirements compared with no abciximab
(5.4% v 3.4%; P = 0.02; RR and CI not reported).32 The remaining
two RCTs found that giving abciximab before percutaneous angi-
oplasty increased minor bleeding31 and major bleeding29 compared
with no abciximab (minor bleeding: AR 12% v 3%; RR 3.7, 95%
CI 1.3 to 10.1;31 major bleeding: AR 16.6% v 9.5%; P = 0.02; CI
not reported30).

Comment: None.

OPTION � BLOCKERS

We found evidence from systematic reviews and one subsequent RCT that
� blockers reduced mortality compared with no � blockers. One RCT in
people receiving thrombolytic treatment found that immediate treatment
with metoprolol reduced rates of reinfarction and chest pain at 6 days
compared with delayed treatment, but had no significant effect on
mortality at 6 days or at 1 year.

Benefits: Versus no � blocker: We found two systematic reviews (search
dates 199733 and not stated34) of � blockers in people with acute
myocardial infarction (AMI) and one subsequent RCT.35 The first
review (27 RCTs) found that, within 1 week of treatment, � blockers
significantly reduced the risk of death and major vascular events (for
the combined outcome of death, non-fatal cardiac arrest, or non-
fatal reinfarction: 1110 events v 1298 events; RR 0.84, CI not
reported; P < 0.001).34 The more recent review (82 RCTs, 54 234
people) separately analysed 51 short term RCTs (people within
6 weeks after the onset of pain) and 31 long term RCTs (people
treated for up to 48 months after AMI).33 In most of the RCTs, the
participants did not receive thrombolysis. In the short term studies,
seven RCTs reported no deaths and many reported only a few. The
short term RCTs reporting at least one death found no significant
difference in mortality between � blockers and no � blockers
(ARR 0.4%; OR 0.96, 95% CI 0.85 to 1.08). In the longer term
RCTs, � blockers significantly reduced mortality over 6 months to 4
years compared with no � blockers (OR 0.77, 95% CI 0.69 to
0.85). See � blockers under secondary prevention of ischaemic
cardiac events, p 197. No significant difference in effectiveness
was found between different types of � blocker (based on cardio-
selectivity or intrinsic sympathomimetic activity). Most evidence
was obtained with propranolol, timolol, and metoprolol. The subse-
quent RCT (1959 people within 3–21 days of AMI and with left
ventricular dysfunction, of whom 46% had received thrombolysis or
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percutaneous transluminal coronary angioplasty at the acute stage
of their infarction, of whom 97% received angiotensin converting
enzyme inhibitors) compared carvedilol (6.25 mg increased to a
maximum of 25 mg over 4–6 weeks) versus placebo.35 It found that
carvedilol significantly reduced mortality (12% with carvedilol v 15%
with placebo; HR 0.77, 95% CI 0.60 to 0.98) and non-fatal AMI
(HR 0.59, 95% CI 0.39 to 0.90), but found no difference between
treatments in the combined end point of total mortality and hospital
admission for any cardiovascular event (HR 0.92, 95% CI 0.80 to
1.07) after a median of 1.3 years. Early versus delayed
treatment: We found one RCT (1434 people with AMI who had
received tissue plasminogen activator thrombolysis), which com-
pared early versus delayed metoprolol treatment.36 Early treatment
began on day 1 (iv then oral) and delayed treatment on day 6 (oral).
It found that early treatment significantly reduced rates of reinfarc-
tion (AR 2.7% with early treatment v 5.1% with delayed treatment;
CI not reported; P = 0.02) and recurrent chest pain (AR 18.8% with
early treatment v 24.1% with delayed treatment; P < 0.02) after 6
days. There were no significant differences observed in mortality or
left ventricular ejection fraction between the two groups at 6 days or
1 year.

Harms: People with asthma or severe congestive cardiac failure were
excluded from most trials. One RCT found that people given imme-
diate versus delayed � blockers after tissue plasminogen activator
experienced increased frequency of heart failure during the initial
admission to hospital, although the result was not statistically
significant (15.3% with immediate v 12.2% with delayed;
P = 0.10).36 The presence of first degree heart block and bundle
branch block was associated with more adverse events.

Comment: Until recently, trials involving the use of � blockers in AMI were
conducted mostly in people considered to be at low risk of heart
failure (because of the supposed deleterious effect of � blockers on
left ventricular function), and many of these trials took place in the
prethrombolytic era. � Blockers may reduce rates of cardiac rupture
and ventricular fibrillation. This may explain why people older than
65 years and those with large infarcts benefited most, as they have
higher rates of these complications. The trial comparing early versus
delayed � blockade after thrombolysis was too small to rule out an
effect on mortality of � blockers when added to thrombolysis.36

OPTION ANGIOTENSIN CONVERTING ENZYME INHIBITORS

One systematic review in people treated within 14 days of acute
myocardial infarction has found that angiotensin converting enzyme
inhibitors reduce mortality after 6 weeks compared with placebo.
However, a non-systematic review found that angiotensin converting
enzyme inhibitors increase persistent hypotension and renal dysfunction
at 6 weeks compared with placebo.

Benefits: We found one systematic review (search date 1997, 15 RCTs with
at least ≥ 6 weeks’ follow up, 15 104 people) that compared
angiotensin converting enzyme (ACE) inhibitors started within 14
days of myocardial infarction versus placebo.37 It found that ACE
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inhibitors decreased overall mortality and sudden cardiac death
compared with placebo after 2 to 42 months (overall mortality:
1105/7658 [14.4%] with ACE inhibitors v 1251/7446 [16.8%]
with placebo; OR 0.83, 95% CI 0.71 to 0.97). Sudden cardiac
death was also decreased (OR 0.80, 95% CI 0.70 to 0.92).37

Harms: One non-systematic review of RCTs (search date not stated, 4 RCTs,
98 496 people within 36 hours of acute myocardial infarction
[AMI]) found that ACE inhibitors significantly increased persistent
hypotension and renal dysfunction at 6 weeks compared with pla-
cebo (hypotension: AR 17.6% with ACE inhibitor v 9.3% with con-
trol; CI for difference not reported; P < 0.01; renal dysfunction:
AR 1.3% v 0.6%; P < 0.01).38 The relative and absolute risks of
these adverse effects were uniformly distributed across both the
high and lower cardiovascular risk groups. The systematic review did
not report on harms.37

Comment: ACE inhibitors in people with AMI work best when treatment is
started within 24 hours. The evidence does not answer the question
of which people with an AMI should be offered ACE inhibitors, nor for
how long after AMI it remains beneficial to start treatment. We
found one systematic review (search date not stated; based on
individual data from about 100 000 people in RCTs of ACE inhibi-
tors) that found that people receiving both aspirin and ACE inhibitors
had the same relative risk reduction as those receiving ACE inhibi-
tors alone (i.e. there was no evidence of a clinically relevant
interaction between ACE inhibitors and aspirin).39 Of the 12 RCTs in
the systematic review that reported on left ventricular function
among participants, all reported a mean left ventricular ejection
fraction of 54% or less. Six of these RCTs reported a mean left
ventricular ejection fraction of 40% or less. However, there is debate
over whether the benefits of ACE inhibitors also benefit people with
normal left ventricular function after AMI.

OPTION NITRATES

One systematic review in people with acute myocardial infarction in the
prethrombolytic era found that nitrates reduce mortality compared with
placebo. Two RCTs in people with acute myocardial infarction (after
thrombolysis was introduced) found no significant difference in mortality
between nitrates and placebo.

Benefits: Without thrombolysis: We found one systematic review (search
date not stated, 10 RCTs, 2000 people with acute myocardial
infarction [AMI] who did not receive thrombolysis) that compared
intravenous glyceryl trinitrate or sodium nitroprusside versus pla-
cebo.40 The review found that nitrates significantly reduced mortal-
ity (RR 0.65, 95% CI 0.45 to 0.84). With aspirin/thrombolysis:
We found two RCTs that compared nitrates (given acutely) versus
placebo in people with AMI, of whom 90% received aspirin and
about 70% received thrombolytic treatment.41,42 The first RCT
(58 050 people with AMI) compared oral controlled release isosorb-
ide mononitrate 30–60 mg daily versus placebo.41 It found no
significant difference in mortality between isosorbide mononitrate
and placebo (ARR nitrates v placebo 0.20%; OR 0.97, 95% CI 0.91
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to 1.03). The other RCT (17 817 people with AMI) compared
intravenous glyceryl trinitrate for 24 hours, followed by transdermal
glyceryl trinitrate, versus placebo. It found no significant difference
in mortality between nitrates and placebo (ARR nitrates v placebo
0.4%; OR 0.94, 95% CI 0.84 to 1.05). Neither RCT found signifi-
cant differences in mortality in subgroups of people with different
risks of dying.

Harms: The systematic review and the large RCTs found no significant harm
associated with routine use of nitrates.40–42

Comment: Results for the two large RCTs were limited because a large proportion
of people took nitrates outside the study, there was a high rate of
concurrent use of other hypotensive agents, people were relatively
low risk, and nitrates were not titrated to blood pressure and heart
rate.41,42 The RCTs found that nitrates were a useful adjunctive
treatment to help control symptoms in people with AMI.

OPTION CALCIUM CHANNEL BLOCKERS

We found evidence that neither dihydropyridines nor verapamil reduce
mortality compared with placebo. One RCT found limited evidence that, in
people with left ventricular dysfunction, nifedipine given in the first few
days after myocardial infarction may increase mortality compared with
placebo.

Benefits: Dihydropyridine calcium channel blockers: We found two RCTs
that compared short acting nifedipine versus placebo within the first
few days of acute myocardial infarction (AMI).43,44 The first RCT
(4491 people) was terminated prematurely because of concerns
about safety.43 It found that nifedipine increased mortality by 33%
compared with placebo, although the increase did not reach statis-
tical significance. The second RCT (1006 people) found no signifi-
cant difference in mortality between nifedipine and placebo (18.7%
with nifedipine v 15.6% with placebo; OR 1.60, 95% CI 0.86 to
3.00).44 We found no RCTs about sustained release nifedipine,
amlodipine, or felodipine in this setting. Verapamil: We found one
systematic review (search date 1997, 7 RCTs, 6527 people with
AMI).45 It found no significant difference in mortality between
verapamil and placebo (RR 0.86, 95% CI 0.71 to 1.04).

Harms: Two systematic reviews (search dates not stated; included both
randomised and observational trials) in people with AMI investigat-
ing the use of calcium channel blockers found non-significant
increases in mortality of about 4% and 6%.46,47 One RCT (2466
people with AMI) compared diltiazem (60 mg orally 4 times daily
starting 3–15 days after AMI) versus placebo.48 It found no signifi-
cant difference in total mortality or reinfarction between diltiazem
and placebo. Subgroup analysis in people with congestive heart
failure found that diltiazem significantly increased death and reinf-
arction (RRI 1.41, 95% CI 1.01 to 1.96).

Comment: None.
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OPTION PRIMARY PERCUTANEOUS TRANSLUMINAL CORONARY
ANGIOPLASTY VERSUS THROMBOLYSIS

One systematic review has found that primary percutaneous transluminal
coronary angioplasty reduces a combined outcome of death, non-fatal
reinfarction, and stroke compared with thrombolysis.

Benefits: We found one systematic review (search date not stated, published
2003, 23 RCTs, 7739 people with or without cardiogenic shock)
that compared primary percutaneous transluminal coronary angi-
oplasty (PTCA) versus thrombolysis (streptokinase and fibrin spe-
cific agents) in people with acute ST segment myocardial infarc-
tion.49 It found that PTCA significantly reduced the combined end
point of death, non-fatal reinfarction, and stroke at 4–6 weeks
compared with thrombolysis (253/3089 [8%] with PTCA v 442/
3085 [14%] with thrombolysis; OR 0.53, 95% CI 0.45 to 0.63; no
significant heterogeneity was detected; P = 0.35). It also found
that PTCA significantly reduced the combined outcome at 6–18
months (approximately 11% v 20%, results presented graphically;
P < 0.0001). Results were similar for PTCA compared with strepto-
kinase and for PTCA compared with fibrin specific agents (PTCA v

streptokinase, 8 RCTs, 1837 people: OR 0.40, 95% CI 0.28 to
0.58; PTCA v fibrin specific agents, 15 RCTs, 5902 people:
OR 0.57, 95% CI 0.48 to 0.63). The review also found that emer-
gent hospital transfer for primary PTCA (average delay 39 minutes)
significantly reduced the combined outcome compared with on-site
thrombolysis (5 RCTs, 2909 people: 8% with PTCA v 15% with
thrombolysis, results presented graphically; P < 0.0001).

Harms: Stroke: The review found that PTCA reduced the risk of all types of
stroke compared with thrombolysis (all stroke: 1.0% with PTCA v

2.0% with thrombolysis; P < 0.001; haemorrhagic stroke: 0.05%
with PTCA v 1.1 % with thrombolysis; P = 0.03).49 Major bleeding:
The review also found that PTCA increased major bleeding at
4–6 weeks compared with thrombolysis (7% with PTCA v 5% with
thrombolysis; OR 1.30, 95% CI 1.02 to 1.56).49

Comment: Although collectively the trials found an overall short term and long
term reduction in deaths with PTCA compared with thrombolysis,
there were several pitfalls common to individual RCTs, most of
which may have inflated the benefit of PTCA.50 RCTs comparing
PTCA versus thrombolysis could not be easily blinded, and ascer-
tainment of end points that required some judgement, such as
reinfarction or stroke, may have been influenced by the investiga-
tors’ knowledge of the treatment allocation (the vast majority of the
earlier trials did not have blinded adjudication events committees).
In addition, the RCTs conducted before the GUSTO RCT (published
199751) should be viewed as hypothesis generating, in that the
composite outcome (death, reinfarction, and stroke) was not pro-
spectively defined, and attention was only placed on these end
points after there seemed to be some benefit on post hoc analysis.
The lower mortality and reinfarction rates reported with primary
PTCA are promising but not conclusive, and the real benefits may
well be smaller. Only in a minority of centres (such as those who
participated in the randomised trials) that perform a high volume of

Acute myocardial infarction
C

ar
di

ov
as

cu
la

r
di

so
rd

er
s

50

 BMJ Publishing Group Ltd 2004



PTCA, and in the hands of experienced interventionists, may primary
PTCA be clearly superior to thrombolytic treatment. Elsewhere,
primary PTCA may be of greatest benefit in people with contraindi-
cations to thrombolysis, in people in cardiogenic shock, or in people
in whom the mortality reduction with thrombolysis is modest and
the risk of intracranial haemorrhage is increased, for example
elderly people.52 The value of PTCA over thrombolysis in people
presenting to hospital more than 12 hours after onset of chest pain
remains to be tested. In one large RCT, the collective rate of
haemorrhagic stroke in people given thrombolysis was 1.1%, sub-
stantially higher than that observed in trials comparing thrombolysis
versus placebo.51 This may have been because the trials summa-
rised above were in older people and used tissue plasminogen
activator. However, the lower rates of haemorrhagic stroke with
primary PTCA were consistent across almost all trials, and this may
be the major advantage of PTCA over thrombolysis.

QUESTION Which treatments improve outcomes for cardiogenic
shock after acute myocardial infarction?

Edoardo De Benedetti and Philip Urban

OPTION EARLY INVASIVE CARDIAC REVASCULARISATION

One large RCT has found that early invasive cardiac revascularisation
reduces mortality after 6 and 12 months compared with medical
treatment alone in people with cardiogenic shock within 48 hours of
acute myocardial infarction. A second smaller RCT found similar results,
although the difference was not significant.

Benefits: We found no systematic review. We found two RCTs in people with
cardiogenic shock within 48 hours of acute myocardial infarction
comparing early invasive cardiac revascularisation (see glossary,
p 54) versus initial medical treatment alone (see comment
below).2,3,53 The first RCT (302 people) found that early invasive
cardiac revascularisation significantly reduced mortality after 6 and
12 months (see table 2, p 60).2,53 The second RCT (55 people)
found that early invasive cardiac revascularisation reduced mortality
after 30 days and at 12 months, although the difference was not
significant (see table 2, p 60).3 Percutaneous transluminal
coronary angioplasty versus coronary artery bypass graft: We
found no RCTs in people with cardiogenic shock after acute myo-
cardial infarction comparing percutaneous transluminal coronary
angioplasty versus coronary artery bypass grafting.

Harms: The first RCT (56 people aged ≥ 75 years) found that there was a
non-significant increase in 30 day mortality with early invasive
cardiac revascularisation compared with initial medical treatment
alone (18/24 [75%] with early invasive cardiac revascularisation v

17/32 [53%] with medical treatment alone; RR 1.41, 95% CI 0.95
to 2.11).2,53 The first RCT also found that acute renal failure
(defined as a serum creatinine level > 265 �mol/L) was significantly
more common in the medical treatment alone group than the early
cardiac revascularisation group (36/150 [24%] v 20/152 [13%];
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RR 1.82, 95% CI 1.1 to 3.0; NNH 9, 95% CI 5 to 48). Other harms
reported by the RCT included major haemorrhage, sepsis, and
peripheral vascular occlusion, although comparative data between
groups for these harms were not provided. The second RCT did not
report harms.3

Comment: In the first RCT, medical treatment included intra-aortic balloon
counterpulsation (see glossary, p 54) and thrombolytic treat-
ment.2,53 In the second RCT, medical treatment was not defined.3

The second RCT was stopped prematurely because of difficulties
with recruitment. Both RCTs were conducted in centres with exper-
tise in early invasive cardiac revascularisation. Their results may not
necessarily be reproducible in other settings.2,3,53

OPTION THROMBOLYSIS

Subgroup analysis of one RCT found no significant difference in mortality
after 21 days between thrombolysis and no thrombolysis in people with
cardiogenic shock.

Benefits: We found no systematic review. We found one RCT (11 806 people
with acute myocardial infarction) that compared streptokinase
versus no thrombolysis and performed a subgroup analysis on
people with cardiogenic shock (see comment below).54 The sub-
group analysis found no significant difference in inpatient mortality
after 21 days (280 people; 102/146 [70%] with thrombolysis v

94/134 [70%] with no thrombolysis; RR 1.0, 95% CI 0.85 to 1.16).

Harms: The RCT did not specifically report harms in the subgroup of people
with cardiogenic shock.54 Overall, adverse reactions attributed to
streptokinase were found in 705/5860 (12%) people either during
or after streptokinase infusion. These adverse reactions included
minor and major bleeding (3.7%), allergic reactions (2.4%), hypo-
tension (3.0%), anaphylactic shock (0.1%), shivering/fever (1.0%),
ventricular arrhythmias (1.2%), and stroke (0.2%). See harms of
thrombolysis in acute myocardial infarction, p 43.

Comment: The RCT was not blinded.54 Data presented are from a retrospective
subgroup analysis. Randomisation was not stratified by the pres-
ence of cardiogenic shock.

OPTION POSITIVE INOTROPES (DOBUTAMINE, DOPAMINE,
ADRENALINE [EPINEPHRINE], NORADRENALINE
[NOREPINEPHRINE], AMRINONE) AND VASODILATORS
(ANGIOTENSIN CONVERTING ENZYME INHIBITORS,
NITRATES)

We found no RCTs comparing inotropes with placebo or comparing
vasodilators with placebo.

Benefits: Positive inotropes: We found no systematic review or RCTs. We
found three non-systematic reviews that did not include RCTs
evaluating positive inotropes in people with cardiogenic shock after
acute myocardial infarction.1,55,56 Vasodilators: We found no
systematic review or RCTs.
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Harms: Positive inotropes may worsen cardiac ischaemia and induce ven-
tricular arrhythmias.1,55,56 We found no studies of harms specifi-
cally in people with cardiogenic shock after acute myocardial
infarction (see harms of positive inotropic drugs and vasodilators
under heart failure, p 122).

Comment: There is consensus that positive inotropes are beneficial in cardio-
genic shock after acute myocardial infarction. We found no evi-
dence to confirm or reject this view. The risk of worsening hypoten-
sion has led to concern about treating acute cardiogenic shock with
any vasodilator.56

OPTION PULMONARY ARTERY CATHETERISATION

We found no RCTs comparing pulmonary artery catheterisation versus no
catheterisation.

Benefits: We found no systematic review and no RCTs.

Harms: Observational studies have found an association between pulmo-
nary artery catheterisation and increased morbidity and mortality,
but it is unclear whether this arises from an adverse effect of the
catheterisation or because people with a poor prognosis were
selected for catheterisation.57 Harms such as major arrhythmias,
injury to the lung, thromboembolism (see thromboembolism,
p 284), and sepsis occur in 0.1–0.5% of people undergoing
pulmonary artery catheterisation.57

Comment: Pulmonary artery catheterisation helps to diagnose cardiogenic
shock, guide correction of hypovolaemia, optimise filling pressures
for both the left and right sides of the heart, and adjust doses of
inotropic drugs.1 There is consensus that pulmonary artery cath-
eterisation benefits people with cardiogenic shock after acute
myocardial infarction,58,59 although we found no evidence to con-
firm or reject this view.

OPTION INTRA-AORTIC BALLOON COUNTERPULSATION

We found limited evidence from an abstract of an RCT of no significant
difference in mortality at 6 months between intra-aortic balloon
counterpulsation plus thrombolysis and thrombolysis alone in people with
cardiogenic shock.

Benefits: We found no systematic review. We found one abstract of an RCT
(57 people) that compared intra-aortic balloon counterpulsation
(see glossary, p 54) plus thrombolysis versus thrombolysis alone in
people with cardiogenic shock after acute myocardial infarction
(AMI; see comment below).60 The RCT found no significant differ-
ence in mortality after 6 months (22/57 [39%] with thrombolysis
plus balloon counterpulsation v 25/57 [43%] with thrombolysis
alone; RR 0.90, 95% CI 0.57 to 1.37; P = 0.3).

Harms: Harms were not reported in the abstract of the RCT.60

Comment: The abstract did not describe detailed methods for the trial, making
interpretation of results difficult.56 We also found two additional
small RCTs (30 people61 and 20 people62) that compared
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intra-aortic balloon counterpulsation versus standard treatment in
people after AMI. Neither RCT specifically recruited or identified
data from people with cardiogenic shock after AMI. Neither RCT
found a reduction in mortality with intra-aortic balloon counterpul-
sation. There is consensus that inra-aortic balloon counterpulsation
is beneficial in people with cardiogenic shock after AMI. We found
no evidence to confirm or reject this view.

OPTION VENTRICULAR ASSISTANCE DEVICES AND CARDIAC
TRANSPLANTATION

We found no RCTs evaluating either ventricular assistance devices or
cardiac transplantation.

Benefits: We found no systematic review and no RCTs.

Harms: We found no evidence of harms specifically associated with ven-
tricular assistance devices (see glossary, p 55) or cardiac transplan-
tation in people with cardiogenic shock after acute myocardial
infarction.

Comment: Reviews of observational studies1,56,63 and retrospective
reports64,65 have suggested that ventricular assistance devices may
improve outcomes in selected people when used alone or as a
bridge to cardiac transplantation. The availability of ventricular
assistance devices and cardiac transplantation is limited to a few
specialised centres. Results may not be applicable to other
settings.

OPTION EARLY CARDIAC SURGERY

We found no RCTs evaluating early surgical intervention for ventricular
septal rupture, free wall rupture, or mitral valve regurgitation complicated
by cardiogenic shock after acute myocardial infarction.

Benefits: We found no systematic review and no RCTs.

Harms: We found no evidence about the harms of surgery in people with
cardiogenic shock caused by cardiac structural defects after acute
myocardial infarction.

Comment: Non-systematic reviews of observational studies have suggested
that death is inevitable after free wall rupture without early surgical
intervention and that surgery for both mitral valve regurgitation and
ventricular septal rupture is more effective when carried out within
24–48 hours.1,56

GLOSSARY
Cardiac index A measure of cardiac output derived from the formula: cardiac
output/unit time divided by body surface area (L/minute/m2).
Intra-aortic balloon counterpulsation A technique in which a balloon is placed in
the aorta and inflated during diastole and deflated just before systole.
Invasive cardiac revascularisation A term used to describe either percutaneous
transluminal coronary angioplasty or coronary artery bypass grafting.
Killip class A categorisation of the severity of heart failure based on easily obtained
clinical signs. The main clinical features are Class I: no heart failure; Class II:
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crackles audible half way up the chest; Class III: crackles heard in all the lung fields;
Class IV: cardiogenic shock.
Ventricular assistance device A mechanical device placed in parallel to a failing
cardiac ventricle that pumps blood in an attempt to maintain cardiac output.
Because of the risk of mechanical failure, thrombosis, and haemolysis, ventricular
assistance devices are normally used for short term support while preparing for a
heart transplant.
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2000;3:430–441.

10. Berger PB, Tuttle RH, Holmes DR, et al. One year
survival among patients with acute myocardial
infarction complicated by cardiogenic shock, and
its relation to early revascularisation: results of the
GUSTO-1 trial. Circulation 1999;99:873–878.

11. Antiplatelet Trialists’ Collaboration. Collaborative
overview of randomised trials of antiplatelet
therapy I: prevention of death, myocardial
infarction, and stroke by prolonged antiplatelet
therapy in various categories of people. BMJ

1994;308:81–106. Search date 1990; primary
sources Medline and Current Contents.

12. Second International Study of Infarct Survival
(ISIS-2) Collaborative Group. Randomized trial of
intravenous streptokinase, oral aspirin, both or
neither among 17 187 cases of suspected acute
myocardial infarction. Lancet 1988;ii:349–360.

13. Baigent BM, Collins R. ISIS-2: four year mortality
of 17 187 patients after fibrinolytic and
antiplatelet therapy in suspected acute myocardial
infarction study [abstract]. Circulation

1993;88(suppl I):I-291–I-292.

14. Patrignani P, Filabozzi P, Patrono C. Selective
cumulative inhibition of platelet thromboxane
production by low-dose aspirin in healthy subjects.
J Clin Invest 1982;69:1366–1372.

15. Fibrinolytic Therapy Trialists’ (FTT) Collaborative
Group. Indications for fibrinolytic therapy in
suspected acute myocardial infarction:
collaborative overview of early mortality and major
morbidity results of all randomized trials of more
than 1000 patients. Lancet 1994;343:311–322.

16. French JK, Hyde TA, Patel H, et al. Survival 12
years after randomization to streptokinase: the
influence of thrombolysis in myocardial infarction
flow at three to four weeks. J Am Coll Cardiol

1999;34:62–69.
17. Collins R, Peto R, Baigent BM, et al. Aspirin,

heparin and fibrinolytic therapy in suspected acute
myocardial infarction. N Engl J Med

1997;336:847–860.
18. Gruppo Italiano per lo studio della streptochinasi

nell’infarto miocardico (GISSI). GISSI-2: a factorial
randomised trial of alteplase versus streptokinase
and heparin versus no heparin among 12–490
patients with acute myocardial infarction. Lancet

1990;336:65–71.
19. Third International Study of Infarct Survival (ISIS-3)

Collaborative Group. ISIS-3: a randomised
comparison of streptokinase vs tissue
plasminogen activator vs anistreplase and of
aspirin plus heparin vs aspirin alone among
41–299 cases of suspected acute myocardial
infarction. Lancet 1992;339:753–770.

20. The GUSTO Investigators. An international
randomized trial comparing four thrombolytic
strategies for acute myocardial infarction. N Engl J

Med 1993;329:673–682.
21. The Global Use of Strategies to Open Occluded

Coronary Arteries (GUSTO III) investigators. A
comparison of reteplase with alteplase for acute
myocardial infarction. N Engl J Med

1997;337:1118–1123.
22. Assessment of the Safety and Efficacy of a New

Thrombolytic (ASSENT-2) investigators. Single
bolus tenecteplase compared to front-loaded
alteplase in acute myocardial infarction: the
ASSENT-2 double-blind randomised trial. Lancet

1999;354:716–722.
23. Eikelboom JW, Mehta SR, Pogue J, et al. Safety

outcomes in meta-analyses of Phase 2 vs Phase 3
randomized trials: intracranial hemorrhage in trials
of bolus fibrinolytic therapy. JAMA

2001;285:444–450.
24. Simoons MI, Maggioni AP, Knatterud G, et al.

Individual risk assessment for intracranial
hemorrhage during thrombolytic therapy. Lancet

1993;342:523–528.
25. Gore JM, Granger CB, Simoons MI, et al. Stroke

after thrombolysis: mortality and functional
outcomes in the GUSTO-1 trial. Circulation

1995;92:2811–2818.
26. Berkowitz SD, Granger CB, Pieper KS, et al.

Incidence and predictors of bleeding after
contemporary thrombolytic therapy for myocardial
infarction. Circulation 1997;95:2508–2516.

Acute myocardial infarction
C

ardiovascular
disorders

55

 BMJ Publishing Group Ltd 2004



27. The GUSTO V investigators. Reperfusion therapy
for acute myocardial infarction with fibrinolytic
therapy or combination reduced fibrinolytic therapy
and platelet glycoprotein IIb/IIIa inhibition: the
GUSTO V randomised trial. Lancet

2001;357:1905–1914.
28. The Assessment of the Safety and Efficacy of a

New Thrombolytic regimen (ASSENT) 3
investigators. Efficacy and safety of tenecteplase
in combination with enoxaparin, abciximab, or
unfractionated heparin: the ASSENT-3 randomised
trial in acute myocardial infarction. Lancet

2001;358:605–613.
29. Lincoff AM, Califf RM, Van de Werf F, et al.

Mortality at 1 year with the combination platelet
glycoprotein IIb/IIIa inhibition and reduced-dose
fibrinolytic therapy vs conventional fibrinolytic
therapy for acute myocardial infarction: GUSTO V
randomized trial. JAMA 2002;288:2130–2135.

30. Brener SJ, Barr LA, Burchenal JEB, et al.
Randomized, placebo-controlled trial of platelet
glycoprotein IIb/IIIa blockade with primary
angioplasty for acute myocardial infarction.
Circulation 1998;98:734–741.

31. Montalescot G, Barragan P, Wittenberg O, et al. for
the ADMIRAL investigators. Platelet glycoprotein
IIb/IIIa inhibition with coronary stenting for acute
myocardial infarction. N Engl J Med

2001;344:1895–1903.
32. Stone GW, Grines CL, Cox DA, et al. Comparison

of angioplasty with stenting, with or without
abciximab, in acute myocardial infarction. N Engl J

Med 2002;346:957–966.
33. Freemantle N, Cleland J, Young P, et al. Beta

blockade after myocardial infarction: systematic
review and meta regression analysis. BMJ

1999;318:1730–1737. Search date 1997;
primary sources Medline, Embase, Biosis,
Healthstar, Sigle, IHTA, Derwent drug file,
dissertation abstracts, Pascal, international
pharmaceutical abstracts, science citation index,
and hand searches of reference lists.

34. Yusuf S, Peto R, Lewis S, et al. Beta-blockade
during and after myocardial infarction: an overview
of the randomized trials. Prog Cardiovasc Dis

1985;27:355–371. Search date not stated;
primary sources computer-aided search of the
literature, manual search of reference lists, and
enquiries to colleagues about relevant papers.

35. The CAPRICORN investigators. Effect of carvedilol
on outcome after myocardial infarction in patients
with left-ventricular dysfunction: the CAPRICORN
randomized trial. Lancet 2001;357:1385–1390.

36. Roberts R, Rogers WJ, Mueller HS, et al.
Immediate versus deferred beta-blockade
following thrombolytic therapy in patients with
acute myocardial infarction: results of the
thrombolysis in myocardial infarction (TIMI) II-B
study. Circulation 1991;83:422–437.

37. Domanski MJ, Exner DV, Borkowf CB, et al. Effect
of angiotensin converting enzyme inhibition on
sudden cardiac death in patients following acute
myocardial infarction. A meta-analysis of
randomized clinical trials. J Am Coll Cardiol

1999;33:598–604. Search date 1997; primary
sources Medline and hand searches of reference
lists.

38. ACE Inhibitor Myocardial Infarction Collaborative
Group. Indications for ACE inhibitors in the early
treatment of acute myocardial infarction:
systematic overview of individual data from
100 000 patients in randomised trials. Circulation

1998;97:2202–2212. Search date not stated;
primary source collaboration group of principal
investigators of all randomised trials who collated
individual patient data.

39. Latini R, Tognoni G, Maggioni AP, et al. Clinical
effects of early angiotensin-converting enzyme
inhibitor treatment for acute myocardial infarction
are similar in the presence and absence of aspirin.
Systematic overview of individual data from
96 712 randomized patients. J Am Coll Cardiol

2000;35:1801–1807. Search date not stated;
primary source individual patient data on all trials
involving more than 1000 patients.

40. Yusuf S, Collins R, MacMahon S, et al. Effect of
intravenous nitrates on mortality in acute
myocardial infarction: an overview of the
randomised trials. Lancet 1988;1:1088–1092.
Search date not stated; primary sources literature,
colleagues, investigators, and pharmaceutical
companies.

41. Fourth International Study of Infarct Survival
(ISIS-4) Collaborative Group. ISIS-4: a randomised
factorial trial assessing early oral captopril, oral
mononitrate, and intravenous magnesium
sulphate in 58 050 patients with suspected acute
myocardial infarction. Lancet

1995;345:669–685.
42. Gruppo Italiano per lo studio della streptochinasi

nell’infarto miocardico (GISSI). GISSI-3: effects of
lisinopril and transdermal glyceryl trinitrate singly
and together on 6-week mortality and ventricular
function after acute myocardial infarction. Lancet

1994;343:1115–1122.
43. Wilcox RG, Hampton JR, Banks DC, et al. Early

nifedipine in acute myocardial infarction: the
TRENT study. BMJ 1986;293:1204–1208.

44. Goldbourt U, Behar S, Reicher-Reiss H, et al. Early
administration of nifedipine in suspected acute
myocardial infarction: the Secondary Prevention
Reinfarction Israel Nifedipine Trial 2 Study. Arch

Intern Med 1993;153:345–353.
45. Pepine CJ, Faich G, Makuch R. Verapamil use in

patients with cardiovascular disease: an overview
of randomized trials. Clin Cardiol

1998;21:633–641. Search date 1997; primary
sources Medline, Science Citation Index, Current
Contents, and hand searches of reference lists.

46. Yusuf S, Furberg CD. Effects of calcium channel
blockers on survival after myocardial infarction.
Cardiovasc Drugs Ther 1987;1:343–344. Search
dates not stated and primary sources not stated.

47. Teo KK, Yusuf S, Furberg CD. Effects of
prophylactic antiarrhythmic drug therapy in acute
myocardial infarction: an overview of results from
randomized controlled trials. JAMA

1993;270:1589–1595. Search date not stated;
primary sources Medline and correspondence with
investigators and pharmaceutical companies.

48. The Multicenter Diltiazem Post Infarction Trial
Research Group. The effect of diltiazem on
mortality and reinfarction after myocardial
infarction. N Engl J Med 1988;319:385–392.

49. Keeley EC, Boura JA, Grines CL. Primary
angioplasty versus intravenous thrombolytic
therapy for acute myocardial infarction: a
quantitative review of 23 randomised trials. Lancet

2003;361:13–20.
50. Yusuf S, Pogue J. Primary angioplasty compared to

thrombolytic therapy for acute myocardial
infarction [editorial]. JAMA

1997;278:2110–2111.
51. The GUSTO IIb Angioplasty Substudy Investigators.

A clinical trial comparing primary coronary
angioplasty with tissue plasminogen activator for
acute myocardial infarction. N Engl J Med

1997;336:1621–1628.
52. Van de Werf F, Topol EJ, Lee KL, et al. Variations in

patient management and outcomes for acute
myocardial infarction in the United States and
other countries: results from the GUSTO trial.
JAMA 1995;273:1586–1591.

Acute myocardial infarction
C

ar
di

ov
as

cu
la

r
di

so
rd

er
s

56

 BMJ Publishing Group Ltd 2004



53. Hochman JS, Sleeper LA, White HD, et al. One
year survival following early revascularization for
cardiogenic shock. JAMA 2001;285:190–192.

54. GISSI-1. Effectiveness of intravenous thrombolytic
treatment in acute myocardial infarction. Lancet

1986;1:397–401.
55. Herbert P, Tinker J. Inotropic drugs in acute

circulatory failure. Intensive Care Med

1980;6:101–111.
56. Hollenberg SM, Kavinsky CJ, Parrillo JE.

Cardiogenic shock. Ann Int Med

1999;131:47–59. Search date 1998; primary
sources Medline and hand searches of
bibliographies of relevant papers.

57. Bernard GR, Sopko G, Cerra F, et al. Pulmonary
artery catheterization and clinical outcomes. JAMA

2000;283:2568–2572.
58. Hollenberg SM, Hoyt J. Pulmonary artery catheters

in cardiovascular disease. New Horiz

1977;5:207–213. Search date 1996; primary
sources not stated.

59. Participants. Pulmonary artery catheter consensus
conference: consensus statement. Crit Care Med

1997;25:910–925.

60. Ohman EM, Nanas J, Stomel R, et al.
Thrombolysis and counterpulsation to improve
cardiogenic shock survival (TACTICS): results of a
prospective randomized trial [abstract]. Circulation

2000;102(suppl II):II-600.
61. O’Rourke MF, Norris RM, Campbell TJ, et al.

Randomized controlled trial of intraaortic balloon
counterpulsation in early myocardial infarction with
acute heart failure. Am J Cardiol

1981;47:815–820.
62. Flaherty JT, Becker LC, Weiss JL, et al. Results of a

randomized prospective trial of intraaortic balloon
counterpulsation and intravenous nitroglycerin in
patients with acute myocardial infarction. J Am

Coll Cardiol 1985;6:434–446.
63. Frazier OH. Future directions of cardiac assistance.

Semin Thorac Cardiovasc Surg

2000;12:251–258.
64. Pagani FD, Lynch W, Swaniker F, et al.

Extracorporeal life support to left ventricular assist
device bridge to cardiac transplantation.
Circulation 1999;100(suppl 19):II-206–210.

65. Mavroidis D, Sun BC, Pae WE. Bridge to
transplantation: the Penn State experience. Ann

Thorac Surg 1999;68:684–687.

Nicolas Danchin
Professor of Medicine Université Paris VI
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Days in hospital
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FIGURE 1 The AMIS registry Kaplan–Meier survival curves as a
function of Killip class (see glossary, p 54) at hospital
admission for 3138 people (2901 evaluable) admitted
in 50 Swiss hospitals between 1977 and 1998.
Published with permission: Urban P, Bernstein MS,
Costanza MC, et al, for the AMIS investigators. An
internet-based registry of acute myocardial infarction
in Switzerland. Kardiovac Med 2000;3:430–440 (see
text, p 40).9

Acute myocardial infarction
C

ardiovascular
disorders

61

 BMJ Publishing Group Ltd 2004



0%

5%

A
bs

ol
ut

e 
ris

k

10%

A = Antiplatelet
      (mean duration 1 month)

C = Control

CA
874

9388
(9.3%)

1102
9385

(11.7%)

A C A C A C
203
9325

(2.2%)

32
9094

(0.4%)

54
9095

(0.6%)

871
9388

(9.3%)

1094
9385

(11.7%)

92
9328

(1.0%)

OUTCOME:

ARR
(95% CI)

NNT
(95% CI)

RR
(95% CI)

Non-fatal
reinfarction

1.2%
(0.9% to 1.4%)

84
(71 to 109)

0.45
(0.35 to 0.58)

Any death

2.4%
(1.6% to 3.2%)

41
(31 to 62)

0.79
(0.73 to 0.86)

Vascular
death

2.4%
(1.6% to 3.1%)

42
(32 to 64)

0.80
(0.73 to 0.87)

Non-fatal
stroke

0.2%
(0.05% to 0.4%)

413
(273 to 2025)

0.59
(0.38 to 0.92)

FIGURE 2 Absolute effects of antiplatelet treatment on
outcomes in people with a prior suspected or definite
acute myocardial infarction (AMI).11 The columns show
the absolute risks over 1 month for each category; the
error bars are the upper 95% CI. In the “any death”
column, non-vascular deaths are represented by lower
horizontal lines. The table displays for each outcome
the absolute risk reduction (ARR), the number of
people needing treatment for 1 month to avoid one
additional event (NNT), and the risk reduction (RR),
with their 95% CI values (see text, p 40). Published
with permission.11
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Hours from onset of symptoms to randomisation
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Loss of benefit per hour of delay:
1.6 ± 0.6 lives per 1000 people
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FIGURE 3 Absolute number of lives saved at 1 month/1000
people receiving thrombolytic treatment plotted
against the time from the onset of symptoms to
randomisation among 45 000 people with ST segment
elevation or bundle branch block.15 Numbers along the
curve are the number of people treated at different
times (see text, p 41). Published with permission:
Collins R, Peto R, Baigent BM, et al. Aspirin, heparin
and fibrinolytic therapy in suspected AMI. N Engl J
Med 1997;336:847–860. Copyright  1997
Massachusetts Medical Society. All rights reserved.17
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Angina (unstable)
Search date November 2002

Madhu Natarajan

QUESTIONS

Effects of antiplatelet treatments . . . . . . . . . . . . . . . . . . . . . . . . . . .66
Effects of antithrombin treatments . . . . . . . . . . . . . . . . . . . . . . . . . .69
Effects of anti-ischaemic treatments . . . . . . . . . . . . . . . . . . . . . . . . .71
Effects of invasive treatments. . . . . . . . . . . . . . . . . . . . . . . . . . . . . .73

INTERVENTIONS

Beneficial
Aspirin . . . . . . . . . . . . . . . . . . .66

Likely to be beneficial
Clopidogrel/ticlopidine . . . . . . . .67
Direct thrombin inhibitors. . . . . .70
Intravenous glycoprotein IIb/IIIa

inhibitors. . . . . . . . . . . . . . . .67
Low molecular weight heparin . .69
Unfractionated heparin added to

aspirin . . . . . . . . . . . . . . . . .69

Unknown effectiveness
� Blockers (for myocardial

infarction or death) . . . . . . . .71

Nitrates (for myocardial infarction
or death). . . . . . . . . . . . . . . .71

Routine early invasive
treatment . . . . . . . . . . . . . . .73

Unlikely to be beneficial
Calcium channel blockers . . . . .71
Warfarin . . . . . . . . . . . . . . . . . .70

Likely to be ineffective or harmful
Oral glycoprotein IIb/IIIa

inhibitors. . . . . . . . . . . . . . . .68

See glossary, p 74

Key Messages

¶ Aspirin One systematic review has found that aspirin reduces the risk of death,
myocardial infarction, and stroke compared with placebo in people with
unstable angina. The evidence suggests no added cardiovascular benefit, and
possible added harm, from doses of aspirin over 325 mg daily.

¶ Clopidogrel/ticlopidine Two RCTs have found that clopidogrel or ticlopidine
reduce mortality and myocardial infarction compared with placebo or conven-
tional treatment alone. One RCT found that clopidogrel increased major
bleeding, but not haemorrhagic strokes compared with placebo after 6–9
months. Ticlopidine may cause reversible neutropenia. These drugs may be an
alternative in people who are intolerant of or allergic to aspirin.

¶ Direct thrombin inhibitors One systematic review has found that treatment
with direct thrombin inhibitors for 7 days reduces death and myocardial
infarction compared with heparin after 30 days.

¶ Intravenous glycoprotein IIb/IIIa inhibitors One systematic review found
that intravenous glycoprotein IIb/IIIa inhibitors reduced the risk of death or
myocardial infarction compared with placebo but increased the risk of major
bleeding complications.

¶ Low molecular weight heparins One systematic review in people taking
aspirin has found that adding low molecular weight heparin reduces the risk of
death or myocardial infarction compared with placebo or no treatment and
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does not significantly increase bleeding complications in the first 7 days after
unstable angina. However, it found that longer term treatment with low
molecular weight heparin did not significantly reduce death or myocardial
infarction compared with placebo. One systematic review found no significant
difference between low molecular weight heparin and unfractionated heparin in
death or myocardial infarction. Long term low molecular weight heparin
increased major bleeding compared with placebo, but not compared with
unfractionated heparin.

¶ Unfractionated heparin added to aspirin One systematic review has found
that adding unfractionated heparin to aspirin for 7 days in people with unstable
angina reduced death or myocardial infarction at 1 week. However, a second
review found no significant effect after 12 weeks.

¶ � Blockers; nitrates We found insufficient evidence of effects of these
interventions on myocardial infarction or death rates. However, RCTs found that
those interventions may reduce frequency and severity of chest pain.

¶ Routine early invasive treatment We found five RCTs that reported on
different composite outcomes. Two of these found that early invasive treatment
reduced death and other cardiac events compared with conservative treatment
at 6 months. However, the remaining three RCTs found no significant difference
in death or other cardiac events between early invasive treatment and con-
servative treatment at 12 months or more.

¶ Calcium channel blockers One systematic review found no significant difference
between calcium channel blockers and either placebo or standard treatment on
mortality or myocardial infarction. Observational studies suggest that short acting
dihydropyridine calcium channel blockers may increase mortality.

¶ Warfarin One RCT found that adding warfarin to aspirin reduced cardiac events
and death after 12 weeks. However, four RCTs found no significant effect after
5 months or more and one RCT found that warfarin was associated with an
increase in major bleeding.

¶ Oral glycoprotein IIb/IIIa inhibitors One systematic review found that the oral
glycoprotein IIb/IIIa inhibitor sibrafiban did not reduce the combined outcome
of death, myocardial infarction, and recurrent ischaemia compared with
aspirin. However, it found that oral glycoprotein IIb/IIIa inhibitors with or without
aspirin increased bleeding compared with aspirin alone.

DEFINITION Unstable angina is distinguished from stable angina, acute myocar-
dial infarction, and non-cardiac pain by the pattern of symptoms
(characteristic pain present at rest or on lower levels of activity), the
severity of symptoms (recently increasing intensity, frequency, or
duration), and the absence of persistent ST segment elevation on a
resting electrocardiogram. Unstable angina includes a variety of
different clinical patterns: angina at rest of up to 1 week of duration;
angina increasing in severity to moderate or severe pain; non-Q
wave myocardial infarction; and post-myocardial infarction angina
continuing for longer than 24 hours.

INCIDENCE/
PREVALENCE

In industrialised countries, the annual incidence of unstable angina
is about 6/10 000 people in the general population.

AETIOLOGY/
RISK FACTORS

Risk factors are the same as for other manifestations of ischaemic
heart disease: older age, previous atheromatous cardiovascular
disease, diabetes mellitus, smoking cigarettes, hypertension,
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hypercholesterolaemia, male sex, and a family history of ischaemic
heart disease. Unstable angina can also occur in association with
other disorders of the circulation, including heart valve disease,
arrhythmia, and cardiomyopathy.

PROGNOSIS In people taking aspirin, the incidence of serious adverse outcomes
(such as death, acute myocardial infarction, or refractory angina
requiring emergency revascularisation) is 5–10% within the first 7
days and about 15% at 30 days. Between 5% and 14% of people
with unstable angina die in the year after diagnosis, with about half
of these deaths occurring within 4 weeks of diagnosis. No single
factor identifies people at higher risk of an adverse event. Risk
factors include severity of presentation (e.g. duration of pain, speed
of progression, evidence of heart failure), medical history (e.g.
previous unstable angina, acute myocardial infarction, left ventricu-
lar dysfunction), other clinical parameters (e.g. age, diabetes),
electrocardiogram changes (e.g. severity of ST segment depres-
sion, deep T wave inversion, transient ST segment elevation),
biochemical parameters (e.g. troponin concentration), and change
in clinical status (e.g. recurrent chest pain, silent ischaemia,
haemodynamic instability).

AIMS OF
INTERVENTION

To relieve pain and ischaemia; to prevent death and myocardial
infarction; to identify people at high risk who require revascularisa-
tion; to facilitate early hospital discharge in people at low and
medium risk; to modify risk factors; to prevent death, myocardial
infarction, and recurrent ischaemia after discharge from hospital,
with minimum adverse effects.

OUTCOMES Rate of death or myocardial infarction (often measured at 2, 7, and
30 days, and 6 months after randomisation); and adverse effects of
treatment. Some RCTs include rates of refractory ischaemia or
readmission for unstable angina.

METHODS Clinical Evidence search and appraisal November 2002.

QUESTION What are the effects of antiplatelet treatments?

OPTION ASPIRIN

One systematic review has found that aspirin reduces the risk of death,
myocardial infarction, and stroke compared with placebo in people with
unstable angina. The evidence suggests no added cardiovascular benefit,
and possible added harm, from doses of aspirin over 325 mg daily.

Benefits: One systematic review (search date 1990, 145 RCTs, 100 000
people) compared antiplatelet treatment versus placebo.1 Seven of
these trials included a total of 4000 people with unstable angina.
The review found that antiplatelet treatment (mostly medium dose
aspirin, 75–325 mg/day) reduced the combined outcome of vascu-
lar death, myocardial infarction, or stroke at 6 months compared
with placebo (AR 14% with placebo v 9% with antiplatelet treat-
ment; RR 0.65, 95% CI 0.51 to 0.79; NNT 20, 95% CI 15 to 34).
Individual trials within the systematic review found consistent ben-
efit from daily aspirin in terms of reduced deaths and myocardial
infarction.
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Harms: The review found that people taking doses of aspirin of
75–1200 mg daily had no significant adverse events, including
gastrointestinal intolerance or bleeding.1 However, the sum of the
evidence suggests no added cardiovascular benefit, and greater
incidence of gastrointestinal effects, for aspirin doses greater than
325 mg daily. Some people are allergic to aspirin.

Comment: The systematic review covered a wide range of people with different
morbidities and levels of risk. Its results probably generalise to
routine practice.1 People with unstable angina who are allergic or
who do not respond to aspirin will need alternative antiplatelet
treatment.

OPTION CLOPIDOGREL/TICLOPIDINE

Two RCTs have found that clopidogrel or ticlopidine reduce mortality and
myocardial infarction compared with placebo or conventional treatment
alone. One RCT found that clopidogrel increased major bleeding, but not
haemorrhagic strokes, compared with placebo after 6–9 months.
Ticlopidine may cause reversible neutropenia. These drugs may be an
alternative in people who are intolerant of or allergic to aspirin.

Benefits: We found no systematic review. We found two RCTs comparing
clopidogrel or ticlopidine versus placebo or conventional treat-
ment.2,3 The first RCT (12 562 people) compared clopidogrel
(300 mg orally within 24 hours of onset of symptoms followed by
75 mg/day) versus placebo.2 It found that clopidogrel significantly
reduced the combined outcome of death, myocardial infarction,
and stroke after 9 months compared with placebo (AR 9% with
clopidogrel v 11% with placebo; OR 0.8, 95% CI 0.7 to 0.9). The
second RCT (652 people) found that ticlopidine plus conventional
treatment significantly reduced the combined outcome of vascular
deaths and myocardial infarction after 6 months compared with
conventional treatment alone (RR 0.5, 95% CI 0.2 to 0.9; NNT 16,
95% CI 9 to 62).3

Harms: In the first RCT, clopidogrel increased major bleeding complications
compared with placebo, but not haemorrhagic strokes (major
bleeding 3.7% with clopidogrel v 2.7% with placebo, OR 1.4, 95%
CI 1.1 to 1.7; haemorrhagic stroke 0.1% with clopidogrel v 0.1%
with placebo; P value and OR not provided).2

Comment: Reversible neutropenia has been reported in 1–2% of people taking
ticlopidine. Clopidogrel and ticlopidine are also associated with
other adverse effects, including diarrhoea and rash.

OPTION INTRAVENOUS GLYCOPROTEIN IIB/IIIA PLATELET
RECEPTOR INHIBITORS

One systematic review found that intravenous glycoprotein IIb/IIIa
inhibitors reduced death or myocardial infarction compared with placebo,
but increased major bleeding complications.

Benefits: We found one systematic review (search date 2001, 8 RCTs,
30 006 people) comparing intravenous glycoprotein IIb/IIIa inhibi-
tors (abciximab, eptifibatide, lamifiban, and tirofiban) with pla-
cebo.4 It found that intravenous glycoprotein IIb/IIIa inhibitors sig-
nificantly reduced the combined outcome of death and myocardial
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infarction at 30 days and 6 months compared with placebo (at 30
days: 8 RCTs, AR 10.8% with inhibitors v 11.8% with placebo;
OR 0.91, 95% CI 0.85 to 0.98; at 6 months: 4 RCTs, AR 13.3%
with inhibitors v 14.6% with placebo; OR 0.88, 95% CI 0.81 to
0.95).4

Harms: The systematic review found that intravenous glycoprotein IIb/IIIa
inhibitors (abciximab, eptifibatide, lamifiban, and tirofiban)
increased major bleeding complications at 30 days compared with
placebo (AR 4.2% with inhibitors v 3.2% with placebo; OR 1.38,
95% CI 1.04 to 1.85).4

Comment: One small trial found limited evidence that in people receiving
standard treatment, a “dose ceiling” may exist, beyond which dose
escalation of added glycoprotein IIb/IIIa inhibitor increases bleeding
complications with no increase in efficacy.5

OPTION ORAL GLYCOPROTEIN IIB/IIIA PLATELET RECEPTOR
INHIBITORS

One systematic review found that the oral glycoprotein IIb/IIIa inhibitor
sibrafiban did not significantly reduce the combined outcome of death,
myocardial infarction, and recurrent ischaemia compared with aspirin.
However, it found that oral glycoprotein IIb/IIIa inhibitors with or without
aspirin increased bleeding compared with aspirin alone.

Benefits: We found one systematic review (search date not stated, 4 RCTs,
26 462 people) comparing oral glycoprotein IIb/IIIa inhibitors with or
without aspirin (sibrafiban with and without aspirin, orbofiban plus
aspirin, and lefradafiban plus aspirin) versus aspirin alone.5 Three of
the RCTs were reported as abstracts only. The systematic review
found that oral glycoprotein IIb/IIIa inhibitors did not reduce the
combined outcome of death, myocardial infarction, and severe
ischaemia compared with aspirin after 90 days (results from fully
reported RCT: AR 10.1% with sibrafiban v 9.8% with aspirin; differ-
ence not statistically significant; OR and P value not reported).

Harms: The fully reported RCT in the systematic review found that sibrafiban
increased major bleeding compared with aspirin (AR 27% with low
dose sibrafiban v 19% with aspirin; OR and P value not provided).
One RCT in the systematic review comparing sibrafiban plus aspirin
versus placebo plus aspirin was stopped early because of the
findings of the fully reported RCT. A further RCT in the systematic
review comparing orbofiban plus aspirin versus placebo plus aspirin
was stopped early because orbofiban plus aspirin increased mor-
tality compared with placebo plus aspirin at 30 days (quantitative
data not reported). One RCT in the systematic review comparing
different doses of lefradafiban plus aspirin with placebo plus aspirin
stopped recruiting to the high dose lefradafiban plus aspirin group
because of increased bleeding (AR 11% with high dose lefradafiban
v 3% with low and medium dose lefradafiban v 1% with placebo; P
value not reported).

Comment: None.
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QUESTION What are the effects of antithrombin treatments?

OPTION UNFRACTIONATED HEPARIN

One systematic review has found that adding unfractionated heparin to
aspirin for 7 days in people with unstable angina reduced death or
myocardial infarction at 1 week. However, a second review found no
significant effect after 12 weeks.

Benefits: Added to aspirin: We found two systematic reviews (search dates
19956 and not stated7). Both included the same six RCTs in 1353
people with unstable angina who were treated with either unfrac-
tionated heparin plus aspirin or aspirin alone for 2–7 days. The more
recent review found that unfractionated heparin plus aspirin
reduced the risk of death or myocardial infarction after 7 days
compared with aspirin alone (AR 8% with unfractionated heparin
plus aspirin v 10% with aspirin alone; OR 0.67, 95% CI 0.45 to
0.99).7 The older systematic review found that heparin plus aspirin
did not reduce death or myocardial infarction after 12 weeks com-
pared with aspirin alone (AR 12% with unfractionated heparin plus
aspirin v 14% with aspirin; RR 0.82, 95% CI 0.56 to 1.20).6 Versus
low molecular weight heparin: See benefits of low molecular
weight heparin, p 69.

Harms: The older systematic review found that heparin plus aspirin did not
significantly increase major bleeding compared with aspirin alone
(AR 1.5% with unfractionated heparin plus aspirin v 0.4% with
aspirin; RR 1.89, 95% CI 0.66 to 5.38).6

Comment: None.

OPTION LOW MOLECULAR WEIGHT HEPARINS

One systematic review in people taking aspirin has found that adding low
molecular weight heparin reduces death or myocardial infarction
compared with adding placebo or no treatment and does not significantly
increase bleeding complications in the first 7 days after unstable angina.
However, it found that longer term treatment with low molecular weight
heparin did not significantly reduce death or myocardial infarction
compared with placebo. One systematic review found no significant
difference between low molecular weight heparin and unfractionated
heparin in death or myocardial infarction. Long term low molecular weight
heparin increased major bleeding compared with placebo, but not
compared with unfractionated heparin.

Benefits: Versus placebo or no heparin treatment: We found one system-
atic review (search date not stated, 7 RCTs) comparing low molecu-
lar weight heparin (LMWH) versus placebo or no heparin treat-
ment.7 The systematic review found two RCTs (1639 people already
taking aspirin) comparing LMWH versus no heparin or placebo for
up to 7 days. It found that LMWH reduced death or myocardial
infarction compared with no heparin or placebo during treatment
(OR 0.34, 95% CI 0.20 to 0.58). The systematic review found five
RCTs (12 099 people) comparing longer term LMWH (≤ 90 days)
versus placebo. It found that LMWH did not reduce death or

Angina (unstable)
C

ardiovascular
disorders

69

 BMJ Publishing Group Ltd 2004



myocardial infarction after 90 days compared with placebo
(OR 0.98, 95% CI 0.81 to 1.17). Versus unfractionated heparin:
We found one systematic review (search date not stated, 5 RCTs,
12 171 people) comparing an equal duration (maximum 8 days) of
LMWH versus unfractionated heparin.7 It found that LMWH did not
significantly reduce the combined outcome of death or myocardial
infarction compared with unfractionated heparin (OR 0.88, 95%
CI 0.69 to 1.12).

Harms: The systematic review found no significant difference between
LMWH and unfractionated heparin in the frequency of major bleeds
(OR 1.00, 95% CI 0.64 to 1.57)7 (see harms of unfractionated
heparin, p 69). Long term LMWH significantly increased the risk of
major bleeding compared with placebo (OR 2.26, 95% CI 1.63 to
3.14): equivalent to an excess of 12 bleeds for every 1000 people
treated.7

Comment: LMWH may be more attractive than unfractionated heparin for
routine short term use because coagulation monitoring is not
required and it can be self administered after discharge. A Cochrane
systematic review comparing LMWH and unfractionated heparin for
acute coronary syndromes has been published since the Clinical

Evidence search date for this update, and will be included in the
next update.8

OPTION DIRECT THROMBIN INHIBITORS

One systematic review has found that treatment with direct thrombin
inhibitors for 7 days reduces death and myocardial infarction compared
with heparin after 30 days.

Benefits: We found one systematic review (search date not stated, 11 RCTs,
35 070 people) comparing 7 days’ treatment with direct thrombin
inhibitors (hirudin, argatroban, bivalirudin, efegatran, inogatran)
versus heparin.9 It found that direct thrombin inhibitors reduced
death or myocardial infarction compared with heparin after 30 days
(AR 7.4% with direct thrombin inhibitors v 8.2% with heparin;
RR 0.91, 95% CI 0.84 to 0.99).

Harms: The systematic review found that direct thrombin inhibitors reduced
major bleeding during treatment compared with heparin (major
bleeding; AR 1.9% with direct thrombin inhibitors v 2.3% with
heparin; OR 0.75, 95% CI 0.65 to 0.87), and found no significant
difference between the risk of stroke at 30 days (stroke; AR 0.6%
with direct thrombin inhibitors v 0.6% with heparin; OR 1.01, 95%
CI 0.78 to 1.31).9

Comment: None.

OPTION WARFARIN

One RCT found that adding warfarin to aspirin reduced cardiac events and
death after 12 weeks. However, four RCTs found no significant effect
after 5 months or more. One RCT found that warfarin was associated with
an increase in major bleeding.
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Benefits: We found no systematic review. We found five RCTs comparing
warfarin versus no warfarin in addition to usual treatment.10–13 Two
of the RCTs were reported in the same journal article.11 The first RCT
(214 people) compared warfarin plus aspirin versus aspirin alone.10

It found that warfarin (target international normalised ratio [see
glossary, p 74] 2.0–2.5) plus aspirin reduced the combined out-
come of recurrent angina, myocardial infarction, or death after 12
weeks, but the difference was not significant (AR 13% with warfarin
plus aspirin v 25% with aspirin alone; P = 0.06). The second RCT
(309 people) compared warfarin (fixed dose 3 mg/day) plus aspirin
versus aspirin alone.11 It found no significant difference between
warfarin plus aspirin and aspirin alone in the combined outcome of
refractory angina, myocardial infarction, and death after 6 months
(AR 7% with warfarin plus aspirin v 4% with aspirin alone; RR 1.66,
95% CI 0.62 to 4.44).11 The third RCT (197 people) compared
warfarin (target international normalised ratio 2.0–2.5) plus aspirin
versus aspirin alone.11 It found no significant difference with adding
warfarin to aspirin in the combined outcome of refractory angina,
myocardial infarction, and death after 6 months (AR 5% with
warfarin plus aspirin v 12% with aspirin alone; RR 0.42, 95%
CI 0.15 to 1.15). The fourth RCT (3712 people) compared adding
warfarin (target international normalised ratio 2.0–2.5) to standard
treatment versus no warfarin.12 It found no significant difference
with adding warfarin in the combined outcome of death, myocardial
infarction, and stroke after 5 months (8% with warfarin v 8% with no
warfarin; RR 0.90, 95% CI 0.72 to 1.14).12 The fifth RCT (135
people with prior coronary artery bypass grafts) compared warfarin
plus aspirin, warfarin plus placebo, and aspirin plus placebo.13 It
found no significant difference between treatments in the combined
outcome of death, myocardial infarction, and hospital admission for
unstable angina after 1 year (AR 11% with warfarin plus aspirin v

14% with warfarin plus placebo v 12% with aspirin plus placebo;
P = 0.76).13

Harms: In the fourth RCT, warfarin increased major bleeding compared with
standard treatment alone (AR 2.7% with warfarin v 1.3% with no
warfarin; RR 1.99, 95% CI 1.23 to 3.22; NNH 71; CI not
provided).12

Comment: None.

QUESTION What are the effects of anti-ischaemic treatments?

OPTION NITRATES, � BLOCKERS, AND CALCIUM CHANNEL
BLOCKERS

We found insufficient evidence on the effects of nitrates and � blockers
on mortality or myocardial infarction, although RCTs suggested that these
interventions may reduce frequency and severity of chest pain. One
systematic review found no significant difference between calcium
channel blockers and either placebo or standard treatment on mortality
or myocardial infarction. Observational studies suggest that short acting
dihydropyridine calcium channel blockers may increase mortality.
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Benefits: We found no systematic review. Nitrates: We found one RCT (162
people) comparing intravenous glyceryl trinitrate versus placebo for
48 hours.14 It found that glyceryl trinitrate significantly reduced the
proportion of people with more than two episodes of chest pain and
one new episode lasting more than 20 minutes (18% with glyceryl
trinitrate v 36% with placebo; RR 0.50, 95% CI 0.25 to 0.90) and
the proportion of people needing more than two additional sublin-
gual glyceryl trinitrate tablets (16% with glyceryl trinitrate v 31% with
placebo; RR 0.52, 95% CI 0.26 to 0.97). We found one RCT (200
people within 6 months of percutaneous transluminal coronary
angioplasty) comparing intravenous glyceryl trinitrate alone, heparin
alone, glyceryl trinitrate plus heparin, and placebo.15 It found that
recurrent angina occurred significantly less frequently in people
treated with glyceryl trinitrate alone and glyceryl trinitrate plus
heparin compared with placebo, but there was no benefit from
heparin alone or additional benefit from combination treatment
(P < 0.003 for glyceryl trinitrate alone and for glyceryl trinitrate plus
heparin v placebo; CI not reported). � Blockers: We found two
RCTs.16,17 The first RCT (338 people with rest angina not receiving
a � blocker) compared nifedipine, metoprolol, both, or neither
versus placebo.16 It found that metoprolol significantly reduced the
composite outcome of recurrent angina and myocardial infarction
within 48 hours compared with nifedipine (28% with metoprolol v

47% with nifedipine; RR 0.66, 95% CI 0.43 to 0.98). The second
RCT (81 people with unstable angina on “optimal doses” of nitrates
and nifedipine) compared propranolol (≥ 160 mg/day) versus pla-
cebo.17 It found no significant difference in death, myocardial
infarction, and requirement for coronary artery bypass grafting or
percutaneous coronary interventions at 30 days (38% with pro-
pranolol v 46% with placebo; RR 0.83, 95% CI 0.44 to 1.30).
People taking propranolol had a lower cumulative probability of
experiencing recurrent rest angina over the first 4 days of the trial.
The mean number of clinical episodes of angina, duration of angina,
glyceryl trinitrate requirement, and ischaemic ST changes by con-
tinuous electrocardiogram monitoring was also lower. Calcium
channel blockers: We found one systematic review (search date
not stated, 6 RCTs, 1109 people)18 comparing calcium channel
blockers versus control treatment (3 RCTs used propranolol as a
control and 3 used placebo). The duration of the RCTs ranged from
48 hours (4 RCTs) to 4 months (2 RCTs). The review found no
significant difference between calcium channel blockers and con-
trol in rates of myocardial infarction or death.

Harms: Hypotension is a potential adverse effect of nitrates. Both older and
more recent large RCTs in people with other ischaemic conditions
showed that nitrates were safe and well tolerated when used
judiciously in clinically appropriate doses. Potential adverse effects
of � blockers include bradycardia, exacerbation of reactive airways
disease, and hypoglycaemia in people with diabetes. Observational
studies have reported increased mortality with short acting calcium
channel blockers (such as nifedipine) in people with coronary heart
disease.19,20
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Comment: We found no good evidence that anti-ischaemic drugs (nitrates,
� blockers, calcium channel blockers) prevent death or myocardial
infarction. Consensus suggests that until further data are available,
intravenous nitrates remain the preferred treatment together with
heparin and aspirin in unstable angina.

QUESTION What are the effects of invasive treatments?

OPTION EARLY ROUTINE CARDIAC CATHETERISATION AND
REVASCULARISATION

We found five RCTs that reported on different composite outcomes. Two
of these found that early invasive treatment reduced death and other
cardiac events compared with conservative treatment at 6 months.
However, the remaining three RCTs found no significant difference in
death or other cardiac events between early invasive treatment and
conservative treatment at 12 or more months.

Benefits: We found no systematic review. We found five RCTs (6 articles)
comparing early routine angiography and revascularisation if appro-
priate versus medical treatment alone.21–26 The first RCT (2457
people) compared invasive treatment within the first 7 days and
non-invasive treatment plus planned coronary angiography.21 Inva-
sive treatment significantly reduced the combined outcome of
death and myocardial infarction compared with non-invasive treat-
ment after 6 months (AR 9% with invasive treatment v 12% with
non-invasive treatment; RR 0.78, 95% CI 0.62 to 0.98; NNT 38; CI
not provided). The second RCT (2220 people) compared cardiac
catheterisation at 4–48 hours and revascularisation (if appropriate)
after a cardiovascular event versus standard treatment.22 It found
that cardiac catheterisation reduced the combined outcome of
death, myocardial infarction, and readmission for unstable angina
after 6 months (AR 16% with catheterisation v 19% with standard
treatment; OR 0.78, 95% CI 0.62 to 0.97; NNT 34; CI not
reported). The third RCT (1473 people) compared early cardiac
catheterisation at 18–48 hours versus standard treatment.23,24

Early cardiac catheterisation did not significantly reduce death or
myocardial infarction but did reduce hospital admissions after
1 year (death or myocardial infarction: 11% with cardiac catheteri-
sation v 12% with standard treatment, P = 0.42; hospital admis-
sions: 26% with cardiac catheterisation v 33% with standard
treatment; P < 0.005; NNT 14; CI not reported). The fourth RCT
(920 people) compared invasive with conservative treatment.25

Invasive treatment did not significantly reduce the combined out-
come of death or myocardial infarction compared with conservative
treatment after 12–44 months (RR 0.87, 95% CI 0.68 to 1.10).
The fifth RCT (1810 people) found that early intervention signifi-
cantly reduced the composite outcome of death, non-fatal myocar-
dial infarction, or refractory angina compared with conservative
treatment at 4 months (4 months: 86/895 [9.6%] with early
intervention v 133/915 [14.5%] with conservative treatment,
RR 0.66, 95% CI 0.51 to 0.85).26 The difference was mainly due to
reduced refractory angina with early intervention. The RCT found no
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significant difference in a combined outcome of death and myocar-
dial infarction between early intervention and conservative treat-
ment at 1 year (68/895 [7.6%] with early intervention v 76/915
[8.3%] with conservative treatment, RR 0.91, 95% CI 0.67 to
1.25).26

Harms: The first RCT found that early invasive treatment increased major
bleeding, but not stroke, compared with non-invasive treatment
(major bleeds: AR 1.6% with invasive treatment v 0.7% with non-
invasive treatment; NNH 111; CI not reported).21 The second RCT
found that cardiac catheterisation increased bleeding compared
with standard treatment (6% with cardiac catheterisation v 3% with
standard treatment; P < 0.01: NNH 34; CI not reported).22 The
third RCT found that early cardiac catheterisation did not increase
complication rates (death, myocardial infarction, emergency coro-
nary artery bypass grafting, abrupt vessel closure, haemorrhage,
serious hypotension) compared with conservative treatment
(AR 14% with cardiac catheterisation v 13% with conservative
treatment; P = 0.38; NNH 100; CI not reported).23,24

Comment: All trials have reported only short term and medium term follow up,
so we cannot exclude a long term difference in effect between early
invasive and early non-invasive strategies. There may be subgroups
of people who benefit particularly from either invasive or conserva-
tive treatment. Advances in catheterisation and revascularisation
technology and periprocedural management may reduce the early
risks of invasive treatment in the future.

GLOSSARY
International normalised ratio (INR) A value derived from a standardised
laboratory test that measures the effect of an anticoagulant. The laboratory
materials used in the test are calibrated against internationally accepted standard
reference preparations, so that variability between laboratories and different
reagents is minimised. Normal blood has an international normalised ratio of 1.0.
Therapeutic anticoagulation often aims to achieve an international normalised ratio
value of 2.0–3.5.
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Atrial fibrillation (acute)
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QUESTIONS

Effects of interventions to prevent embolism in people with acute atrial
fibrillation who are haemodynamically stable . . . . . . . . . . . . . . . . . . .80
Effects of interventions for conversion to sinus rhythm and to control
heart rate in people with acute atrial fibrillation who are
haemodynamically stable . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .81

INTERVENTIONS

PREVENTION OF EMBOLISM
Unknown effectiveness
Antithrombotic treatment before

cardioversion . . . . . . . . . . . . .80

CONVERSION TO SINUS RHYTHM
Trade off between benefits and

harms
Flecainide . . . . . . . . . . . . . . . .85
Propafenone . . . . . . . . . . . . . .87

Unknown effectiveness
Amiodarone . . . . . . . . . . . . . . .81
DC cardioversion . . . . . . . . . . . .81
Quinidine . . . . . . . . . . . . . . . . .90
Sotalol . . . . . . . . . . . . . . . . . .91

Unlikely to be beneficial
Digoxin. . . . . . . . . . . . . . . . . . .82

HEART RATE CONTROL
Likely to be beneficial
Digoxin. . . . . . . . . . . . . . . . . . .82
Diltiazem . . . . . . . . . . . . . . . . .83

Timolol . . . . . . . . . . . . . . . . . . .91
Verapamil . . . . . . . . . . . . . . . . .92

Unknown effectiveness
Amiodarone . . . . . . . . . . . . . . .81
Sotalol . . . . . . . . . . . . . . . . . .91

To be covered in future updates
Amiodarone plus digoxin,

procainamide, disopyramide,
ibutilide, dofetilide

Covered elsewhere in Clinical
Evidence

Stroke prevention, p 257

See glossary, p 93

Key Messages

Prevention of embolism
¶ Antithrombotic treatment before cardioversion We found no RCTs on use

of aspirin, heparin, or warfarin as thromboprophylaxis before attempted car-
dioversion in acute atrial fibrillation.

Conversion to sinus rhythm
¶ Flecainide One RCT found that intravenous flecainide increased the proportion

of people who reverted to sinus rhythm within 1 hour and in whom the sinus
rhythm was maintained after 6 hours compared with placebo. Flecainide has
been associated with serious adverse events such as severe hypotension and
torsades de point. Two RCTs found that oral flecainide increased the proportion
of people who reverted to sinus rhythm within 8 hours compared with intrave-
nous amiodarone. We found insufficient evidence to draw any conclusions
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about comparisons between intravenous flecainide and intravenous amiodar-
one and between flecainide and quinidine. Three RCTs found no significant
difference in rates of conversion to sinus rhythm between flecainide and
propafenone. Flecainide and propafenone are not used in people with known or
suspected ischaemic heart disease because they may cause arrhythmias.

¶ Propafenone One systematic review and subsequent RCTs have found that
propafenone increased the proportion of people converting to sinus rhythm
within 1–4 hours compared with placebo. One RCT in people with onset of
atrial fibrillation of less than 48 hours found no significant difference between
intravenous propafenone and amiodarone in the proportion of people who
converted to sinus rhythm within 1 hour. Another RCT in people with onset of
atrial fibrillation of less than 2 weeks found that a higher proportion of people
converted to sinus rhythm with oral propafenone within 2.5 hours compared
with amiodarone but the difference did not remain significant at 24 hours.
Three RCTs found insufficient evidence to compare rates of conversion to
sinus rhythm between propafenone and flecqinide. Propafenone and flecai-
nide are not used in people with known or suspected ischaemic heart
disease.

¶ Amiodarone We found insufficient evidence from three RCTs about the
effects of amiodarone as a single agent compared with placebo for conver-
sion to sinus rhythm in people with acute atrial fibrillation in people who are
haemodynamically stable. Four small RCTs found no significant difference in
rate of conversion to sinus rhythm at 24–48 hours for amiodarone compared
with digoxin, although the studies may have lacked power to exclude clinically
important differences. One small RCT found that amiodarone increased rate
of cardioversion compared with verapamil at 3 hours. One RCT in people with
onset of atrial fibrillation of less than 48 hours found no significant difference
between intravenous propafenone and amiodarone in conversion to sinus
rhythm within 1 hour. Another RCT in people with onset of atrial fibrillation of
less than 2 weeks found that a higher proportion of people converted to sinus
rhythm with oral propafenone within 2.5 hours compared with amiodarone
but the difference did not remain significant at 24 hours. Two RCTs found that
intravenous amiodarone reduced the proportion of people who reverted to
sinus rhythm within 8 hours compared with oral flecainide. We found insuffi-
cient evidence to draw any conclusion between intravenous flecainide com-
pared with intravenous amiodarone. We found no RCTs comparing amiodar-
one with either DC cardioversion or diltiazem.

¶ DC cardioversion We found no RCTs of DC cardioversion in acute atrial
fibrillation in people who are haemodynamically stable.

¶ Quinidine We found no RCTs of DC cardioversion that compared quinidine
versus placebo. One small RCT in people with onset of atrial fibrillation of less
than 48 hours found that quinidine plus digoxin increased the proportion of
people converting to sinus rhythm within 12 hours compared with sotalol. We
found insufficient evidence to draw any conclusions about comparisons
between flecainide and quinidine.

¶ Sotalol We found no RCTs comparing sotalol versus placebo. One small RCT in
people with onset of atrial fibrillation of less than 48 hours found that quinidine
plus digoxin increased the proportion of people who converted to sinus rhythm
within 12 hours compared with sotalol.
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¶ Digoxin We found no placebo controlled RCTs limited to people with acute
atrial fibrillation. Three RCTs in people with atrial fibrillation of up to 7 days’
duration found no significant difference between digoxin and placebo in
conversion to sinus rhythm. Four RCTs found no significant difference between
amiodarone and digoxin in conversion to sinus rhythm at 24–48 hours,
although these trials may have lacked power to detect clinically important
differences.

Heart rate control
¶ Digoxin We found no placebo controlled RCTs limited to people with acute

atrial fibrillation. Two RCTs found that compared with placebo, digoxin reduced
ventricular rate after 30 minutes and after 2 hours in people with atrial
fibrillation of up to 7 days’ duration. One RCT found that compared with digoxin,
intravenous diltiazem reduced heart rate within 5 minutes in people with acute
atrial fibrillation and atrial flutter.

¶ Diltiazem One RCT in people with atrial fibrillation (of unspecified duration) or
atrial flutter found that intravenous diltiazem reduced heart rate in people
within 15 minutes compared with placebo. One RCT found that in people with
acute atrial fibrillation and atrial flutter, intravenous diltiazem reduced heart
rate within 5 minutes compared with intravenous digoxin. One RCT found no
significant difference between intravenous verapamil and intravenous diltiazem
in rate control or measures of systolic function in people with acute atrial
fibrillation or atrial flutter, but verapamil caused hypotension in some people.

¶ Timolol We found no RCTs limited to people with acute atrial fibrillation. One
small RCT in people with atrial fibrillation of unspecified duration found that
intravenous timolol (a � blocker) reduced ventricular rate within 20 minutes
compared with placebo.

¶ Verapamil Two RCTs found that intravenous verapamil reduced heart rate at 10
or 30 minutes compared with placebo in people with atrial fibrillation or atrial
flutter. One RCT in people with atrial fibrillation or acute atrial flutter found no
significant difference between intravenous verapamil and intravenous diltiazem
in rate control or measures of systolic function, but verapamil caused hypo-
tension in some people. The RCT found that amiodarone increased the rate of
cardioversion compared with verapamil at 3 hours.

¶ Amiodarone We found no RCTs examining effects of amiodarone alone on
heart rate in people with acute atrial fibrillation.

¶ Sotalol We found no RCTs comparing sotalol versus placebo.

DEFINITION Acute atrial fibrillation is rapid, irregular, and chaotic atrial activity
of less than 48 hours’ duration. It includes both the first sympto-
matic onset of chronic, or persistent, atrial fibrillation and episodes
of paroxysmal atrial fibrillation (see glossary, p 93). It is sometimes
difficult to distinguish new onset of atrial fibrillation from long
standing atrial fibrillation that was previously undiagnosed. Atrial
fibrillation within 72 hours of onset is sometimes called recent
onset atrial fibrillation. By contrast, chronic atrial fibrillation is
more sustained and can be described as paroxysmal (with sponta-
neous termination and sinus rhythm between recurrences), persist-
ent, or permanent atrial fibrillation (see glossary, p 93). This review
deals only with people with acute atrial fibrillation who are haemo-
dynamically stable. The consensus is that people who are not
haemodynamically stable should be treated with immediate DC
cardiversion. We have excluded studies in people with atrial fibrilla-
tion arising during or soon after cardiac surgery.
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INCIDENCE/
PREVALENCE

We found limited evidence of the incidence or prevalence of acute
atrial fibrillation. Extrapolation from the Framingham study suggests
an incidence in men of 3/1000 person years at age 55 years, rising
to 38/1000 person years at 94 years.1 In women, the incidence
was 2/1000 person years at age 55 years and 32.5/1000 person
years at 94 years. The prevalence of atrial fibrillation ranged from
0.5% for people aged 50–59 years to 9% in people aged 80–89
years. Among acute emergency medical admissions in the UK,
3–6% had atrial fibrillation, and about 40% were newly diag-
nosed.2,3 Among acute hospital admissions in New Zealand, 10%
(95% CI 9% to 12%) had documented atrial fibrillation.4

AETIOLOGY/
RISK FACTORS

Common precipitants of acute atrial fibrillation are acute myocardial
infarction and the acute effects of alcohol. Age increases the risk of
developing acute atrial fibrillation. Men are more likely to develop
atrial fibrillation than women (38 years’ follow up from the Fram-
ingham Study, RR after adjustment for age and known predisposing
conditions 1.5).5 Atrial fibrillation can occur in association with
underlying disease (both cardiac and non-cardiac) or can arise in
the absence of any other condition. Epidemiological surveys have
found that risk factors for the development of acute atrial fibrillation
include ischaemic heart disease, hypertension, heart failure, valve
disease, diabetes, alcohol abuse, thyroid disorders, and disorders
of the lung and pleura.1 In a British survey of acute hospital
admissions of patients with atrial fibrillation, a history of ischaemic
heart disease was present in 33%, heart failure in 24%, hyperten-
sion in 26%, and rheumatic heart disease in 7%.3 In some popu-
lations, the acute effects of alcohol explain a large proportion of the
incidence of acute atrial fibrillation. Paroxysms of atrial fibrillation
are more common in athletes.6

PROGNOSIS Spontaneous reversion: Observational studies and placebo arms
of RCTs have found that more than 50% of people with acute atrial
fibrillation revert spontaneously within 24–48 hours, especially if
atrial fibrillation is associated with an identifiable precipitant such
as alcohol or myocardial infarction. Progression to chronic atrial
fibrillation: We found no evidence about the proportion of people
with acute atrial fibrillation who develop more chronic forms of atrial
fibrillation (e.g. paroxysmal, persistent, or permanent atrial fibrilla-
tion). Mortality: We found little evidence about the effects on
mortality and morbidity of acute atrial fibrillation where no underly-
ing cause is found. Acute atrial fibrillation during myocardial infarc-
tion is an independent predictor of both short term and long term
mortality.7 Heart failure: Onset of atrial fibrillation reduces cardiac
output by 10–20% irrespective of the underlying ventricular rate8,9

and can contribute to heart failure. People with acute atrial fibrilla-
tion who present with heart failure have worse prognoses. Stroke:
Acute atrial fibrillation is associated with a risk of imminent
stroke.10–13 One case series used transoesophageal echocardiog-
raphy in people who had developed acute atrial fibrillation within the
preceding 48 hours; 15% had atrial thrombi.14 An ischaemic stroke
associated with atrial fibrillation is more likely to be fatal, have a
recurrence, and leave a serious functional deficit among survivors
than a stroke not associated with atrial fibrillation.15
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AIMS OF
INTERVENTION

To reduce symptoms, morbidity, and mortality, with minimum
adverse effects.

OUTCOMES Major outcomes include measures of symptoms, recurrent strokes,
or transient ischaemic attacks; thromboembolism; mortality; and
major bleeding. Proxy measures include heart rhythm, ventricular
rate, and time to restoration of sinus rhythm. Frequent spontaneous
reversion to sinus rhythm makes it difficult to interpret short term
studies of rhythm; treatments may accelerate restoration of sinus
rhythm without increasing the proportion of people who eventually
convert. The clinical importance of changes in mean heart rate is
also unclear.

METHODS Clinical Evidence search and appraisal February 2003. Current
contents, textbooks, review articles, and recent abstracts were
reviewed. Many studies were not solely in people with acute atrial
fibrillation. The text indicates where results have been extrapolated
from studies of paroxysmal, persistent, or permanent atrial fibrilla-
tion. Atrial fibrillation that follows coronary surgery was excluded.
We found no RCTs that reported on quality of life, functional
capacity, or mortality.

QUESTION What are the effects of interventions to prevent
embolism in people with acute atrial fibrillation who are
haemodynamically stable?

OPTION ANTITHROMBOTIC TREATMENT BEFORE CARDIOVERSION

We found no RCTs on use of aspirin, heparin, or warfarin as
thromboprophylaxis before attempted cardioversion in acute atrial
fibrillation.

Benefits: We found no RCTs on use of aspirin, heparin, or warfarin as
thromboprophylaxis before cardioversion in acute atrial fibrillation.

Harms: We found no RCTs.

Comment: There is consensus to give heparin to people who undergo cardio-
version within 48 hours of the onset of arrhythmia, but we found
insufficient evidence from trials. The decision to give anticoagula-
tion both in the short term and after cardioversion is usually based
on an individual’s intrinsic risk of thromboembolism.16 Warfarin is
not used as an anticoagulant in acute atrial fibrillation because of its
slow onset of action. One transoesophageal echocardiography
study in people with a recent embolic event found left atrial
thrombus in 15% of people with acute atrial fibrillation of less than
3 days’ duration.14 This would suggest that such people may benefit
from formal anticoagulation or need to be evaluated by tran-
soesophageal echocardiography before safe cardioversion. One
ongoing trial is assessing the feasibility and effects of such a
strategy by comparing low molecular weight and unfractionated
heparin in people with atrial fibrillation of more than 2 days’ duration
who undergo transoesophageal echocardiographically guided early
electrical or chemical cardioversion.17
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QUESTION What are the effects of interventions for conversion to
sinus rhythm and for controlling heart rate in people
with acute atrial fibrillation who are haemodynamically
stable?

OPTION DC CARDIOVERSION

We found no RCTs of DC cardioversion in acute atrial fibrillation in people
who are haemodynamically stable.

Benefits: We found no systematic review. Versus no cardioversion: We
found no RCTs. Versus chemical conversion: We found no RCTs.

Harms: Adverse events from synchronised DC cardioversion include those
associated with a general anaesthetic, generation of a more serious
arrhythmia, superficial burns, and thromboembolism.

Comment: It might be unethical to conduct RCTs of DC cardioversion in people
with acute atrial fibrillation and haemodynamic compromise. The
only evidence for DC cardioversion in acute atrial fibrillation is
extrapolated from its use in chronic atrial fibrillation (see glossary,
p 93). DC cardioversion has been used for the treatment of atrial
fibrillation since the 1960s.18 Consensus is that immediate DC
cardioversion for acute atrial fibrillation should be attempted only if
there are signs of haemodynamic compromise.16 Otherwise, full
anticoagulation is recommended (warfarin for 3 weeks before and
4 weeks after cardioversion) to reduce the risk of thromboembolism
in people with acute atrial fibrillation of more than 48 hours’
duration.16 We found insufficient evidence on whether cardiover-
sion or rate control is superior for the treatment of acute atrial
fibrillation.

OPTION AMIODARONE

We found insufficient evidence from three RCTs about the effects of
amiodarone as a single agent compared with placebo for conversion to
sinus rhythm in people with acute atrial fibrillation who are
haemodynamically stable. Four small RCTs found no significant difference
in rate of conversion to sinus rhythm at 24–48 hours for amiodarone
compared with digoxin, although the studies may have lacked power to
exclude clinically important differences. One small RCT found that
amiodarone increased rate of cardioversion compared with verapamil at 3
hours. One RCT in people with onset of atrial fibrillation of less than
48 hours found no significant difference between intravenous amiodarone
and propafenone in conversion to sinus rhythm within 1 hour. Another RCT
in people with onset of atrial fibrillation of less than 2 weeks found that a
higher proportion of people converted to sinus rhythm with oral
propafenone within 2.5 hours compared with amiodarone but the
difference did not remain significant at 24 hours. Two RCTs found that
intravenous amiodarone reduced the proportion of people who reverted to
sinus rhythm within 8 hours compared with oral flecainide. We found
insufficient evidence to draw any conclusions between intravenous
flacainide. We found insufficient evidence to draw any conclusions
between intravenous flacainide and intravenous amiodarone. We found
no RCTs comparing amiodarone with either DC cardioversion or diltiazem.
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Benefits: Versus placebo: We found two systematic reviews (search dates
2001, 2 RCTs that compared amiodarone as a single agent with
placebo, 104 people with acute onset atrial fibrillation)19,20 and
one subsequent RCT.21 Both RCTs included in the reviews found no
significant difference in rates of conversion from atrial fibrillation to
sinus rhythm between intravenous amiodarone and placebo at
8 hours (first RCT: 40 people; cardioversion rate 37% with amiodar-
one 5 mg/kg bolus plus 1800 mg/day v 48% with placebo; P value
reported as not significant, CI not reported; second RCT: 64 people;
cardioversion rate 59% with amiodarone 7 mg/kg bolus v 56% with
placebo; P value reported as not significant, CI not reported).22,23

The subsequent RCT (72 people) found higher cardioversion rates
with oral amiodarone compared with placebo at 8 hours (50%
cardioverted with amiodarone 30 mg/kg/day v 20% with placebo;
P < 0.0001).21 Versus digoxin: We found two systematic reviews
(search date 2001, 3 RCTs, 148 people with acute onset atrial
fibrillation;19 search date 2001, 3 RCTs, 114 people, no statistical
pooling of results20). Together, the reviews identified four small RCTs
(34, 45, 50, and 30 people). None found any statistically signifi-
cant difference in rates of conversion to sinus between amiodarone
and digoxin at 24–48 hours. Versus diltiazem: We found no
systematic review or RCTs in people with acute atrial fibrillation.
Versus verapamil: We found two systematic reviews (both search
dates 2001, 1 RCT, 24 people).19,20 The RCT found that amiodar-
one increased conversion to sinus rhythm compared with verapamil
at 3 hours (AR for cardioversion 77% with amiodarone v 0% with
intravenous verapamil; P < 0.05).24 Versus propafenone: See
benefits of propafenone, p 87. Versus DC cardioversion: We
found no systematic review or RCTs.

Harms: Versus placebo: One systematic review found that the most
common adverse effects of intravenous amiodarone were phlebitis,
hypotension, and bradycardia.20 Pooled adverse event rates were
higher with amiodarone than placebo (AR for any adverse effect
17% with amiodarone v 11% with placebo). Other reported adverse
effects of amiodarone in the acute setting include heart failure and
arrhythmia. Versus propafenone: One RCT that compared amio-
darone versus propafenone found no serious adverse events.25

Comment: The RCTs were small. Those that found no significant difference
between treatments may have lacked power to detect clinically
important effects.

OPTION DIGOXIN

We found no placebo controlled RCTs limited to people with acute atrial
fibrillation. Three RCTs in people with atrial fibrillation of up to 7 days’
duration found no significant difference between digoxin and placebo in
conversion to sinus rhythm but two of the RCTs found that digoxin
reduced ventricular rate after 30 minutes and after 2 hours. Four RCTs
found no significant difference between amiodarone and digoxin in
conversion to sinus rhythm at 24–48 hours, although these trials may
have lacked power to detect clinically important differences. One RCT
found that compared with digoxin, intravenous diltiazem reduced heart
rate within 5 minutes in people with acute atrial fibrillation and atrial
flutter.
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Benefits: We found no systematic review. We found no RCTs limited to people
with acute atrial fibrillation Versus placebo: We found three RCTs in
people with atrial fibrillation of up to 7 days’ duration.26–28 One RCT
(239 people within 7 days of onset of atrial fibrillation, mean age 66
years, mean ventricular rate 122 beats/minute) found that intrave-
nous digoxin (mean 0.88 mg) did not increase the restoration of
sinus rhythm at 16 hours compared with placebo (51% with digoxin
v 46% with placebo).26 It found a rapid and clinically important
reduction in ventricular rate at 2 hours (to 105 beats/minute with
digoxin v 117 beats/minute with placebo; P = 0.0001). The second
RCT (40 people within 7 days of the onset of atrial fibrillation, mean
age 64 years, 23 men) compared high dose intravenous digoxin
1.25 mg versus placebo.27 Restoration to sinus rhythm was not
significantly different (9/19 [47%] with digoxin v 8/20 [40%] with
placebo; P = 0.6). The ventricular rate after 30 minutes was signifi-
cantly lower with digoxin versus placebo (P < 0.02). The third RCT
(36 people within 7 days of the onset of atrial fibrillation) compared
oral digoxin (doses of 0.6, 0.4, 0.2, and 0.2 mg at 0, 4, 8, and 14
hours, or until conversion to sinus rhythm, whichever occurred first)
versus placebo. Conversion to sinus rhythm at 18 hours was not
significantly different (50% with digoxin v 44% with placebo; ARR
+6%, 95% CI –11% to +22%).28 Versus amiodarone: See
benefits of amiodarone, p 82. Versus diltiazem: See benefits of
diltiazem, p 84.

Harms: Versus placebo: In one RCT, some people developed asympto-
matic bradycardia and one person with previously undiagnosed
hypertrophic cardiomyopathy suffered circulatory distress.26 In the
second RCT, two people developed bradyarrhythmias.27 No adverse
effects were stated in the third RCT.28 Digoxin at toxic doses could
result in visual, gastrointestinal, and neurological symptoms; heart
block; and arrhythmias. Versus amiodarone: Two RCTs did not
report adverse events.29,30 One RCT reported episodes of bradycar-
dia occurring in two patients (4%) in the control group on digoxin
after conversion to sinus rhythm, but this was not significantly
greater than in the amiodarone group (P = 0.24).31 The final RCT
reported hypotension developing in four patients, vomiting in two
patients, one episode of atrial flutter, and one episode of a transient
junctional rhythm in the group given digoxin.32 Versus diltiazem:
The RCT was not large enough to report adverse effects adequately.

Comment: The evidence suggests that digoxin is no better than placebo for
restoring sinus rhythm in people with recent onset atrial fibrillation.
The peak action of digoxin is delayed for up to 6–12 hours. We
found one systematic review (search date 1998)33 and RCTs of
digoxin versus placebo in people with chronic atrial fibrillation (see
glossary, p 93), which found that control of the ventricular rate
during exercise was poor unless a � blocker or rate limiting calcium
channel blocker (verapamil or diltiazem) was used in
combination.34,35

OPTION DILTIAZEM

One RCT in people with atrial fibrillation of unspecified duration or atrial
flutter found that intravenous diltiazem reduced heart rate in people
within 15 minutes compared with placebo. One RCT found that in people
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with acute atrial fibrillation and atrial flutter, intravenous diltiazem
reduced heart rate within 5 minutes compared with intravenous digoxin.
One RCT found no significant difference between intravenous verapamil
and intravenous diltiazem (both calcium channel blockers) in rate control
or measures of systolic function in people with acute atrial fibrillation or
atrial flutter, but verapamil caused hypotension in some people.

Benefits: We found no systematic review but found three RCTs.36–38 Versus
placebo: One RCT (113 people; 89 with atrial fibrillation of
unspecified duration and 24 with atrial flutter [see glossary, p 93];
ventricular rate > 120 beats/minute; systolic blood pressure
≥ 90 mm Hg without severe heart failure; 108 people with at least
one underlying condition that may explain atrial arrhythmia; mean
age 64 years) compared intravenous diltiazem versus placebo.36

After randomisation, a dose of intravenous diltiazem (or equivalent
placebo) 0.25 mg/kg every 2 minutes was given; if the first dose had
no effect after 15 minutes, then the code was broken and diltiazem
0.35 mg/kg every 2 minutes was given regardless of randomisation.
The RCT found that intravenous diltiazem significantly decreased
heart rate during a 15 minute observation period compared with
placebo (ventricular rate below 100 beats/minute 42/56 [75%]
with diltiazem v 4/57 [7%] with placebo; P < 0.001; average
decrease in heart rate, 22% with diltiazem v 3% with placebo;
median time from start of drug infusion to maximal decrease in
heart rate 4.3 minutes; mean rate decreased from 139 beats/
minute to 114 beats/minute with diltiazem).36 The RCT found no
difference in response rate to diltiazem in people with atrial fibrilla-
tion compared with those with atrial flutter. Versus digoxin: One
RCT (30 consecutive people, 10 men, mean age 72 years, 26 with
acute atrial fibrillation, four with atrial flutter, unspecified duration)
compared intravenous diltiazem versus intravenous digoxin versus
both drugs given on admission to the emergency department.37

Heart rate control was defined as a ventricular rate of < 100
beats/minute. Intravenous digoxin (25 mg as a bolus at 0 and 30
minutes) and intravenous diltiazem (initially 0.25 mg/kg over the
first 2 minutes, followed by 0.35 mg/kg at 15 minutes and then a
titratable infusion at a rate of 10–20 mg/hour) were given to
maintain heart rate control. The dosing regimens were the same
whether the drugs were given alone or in combination. The RCT
found that diltiazem significantly decreased ventricular heart rate
within 5 minutes compared with digoxin (P = 0.0006; mean rates
111 beats/minute with diltiazem v 144 beats/minute with digoxin).
The decrease in heart rate achieved with digoxin did not reach
statistical significance until 180 minutes (P = 0.01; mean rates 90
beats/minute with diltiazem v 117 beats/minute with digoxin). No
additional benefit was found with the combination of digoxin and
diltiazem. Versus verapamil: See benefits of verapamil, p 92.38

Harms: Versus placebo: In one RCT, in the diltiazem treated group, seven
people developed asymptomatic hypotension (systolic blood pres-
sure < 90 mm Hg), three developed flushing, three developed itch-
ing, and one developed nausea and vomiting; these were not
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significantly different from placebo.36 Versus digoxin: The RCT
was not large enough to adequately assess adverse effects, and
none were apparent.37 Versus verapamil: See harms of
verapamil, p 92. Rate limiting calcium channel blockers may
exacerbate heart failure and hypotension.

Comment: The evidence suggests that calcium channel blockers such as
verapamil and diltiazem reduce ventricular rate in acute or recent
onset atrial fibrillation, but they are probably no better than placebo
for restoring sinus rhythm. We found no studies of the effect of rate
limiting calcium channel blockers on exercise tolerance in people
with acute or recent onset atrial fibrillation, but studies in people
with chronic atrial fibrillation (see glossary, p 93) have found
improved exercise tolerance.

OPTION FLECAINIDE

One RCT found that intravenous flecainide increased the proportion of
people who reverted to sinus rhythm within 1 hour and in whom sinus
rhythm was maintained after 6 hours compared with placebo. Flecainide
has been associated with serious adverse events such as severe
hypotension and torsades de pointes. Two RCTs found that oral flecainide
increased the proportion of people who reverted to sinus rhythm within
8 hours compared with intravenous amiodarone. We found insufficient
evidence to draw any conclusions about comparisons between
intravenous flecainide and intravenous amiodarone and between
flecainide and quinidine. Three RCTs found no significant difference in
rates of cardioversion to sinus rhythm between flecainide and
propafenone. Flecainide and propafenone are not used in people with
known or suspected ischaemic heart disease because they may cause
arrhythmias.

Benefits: We found no systematic review. Versus placebo: We found three
RCTs.22,23,39 One single-blind RCT (62 patients, recent onset atrial
fibrillation [< 1 week], found that flecainide increased the rate of
conversion to sinus rhythm compared with placebo at 8 hours
(20/22 patients [91%] with flecainide v 10/21 [48%] with placebo;
P < 0.01).22 In the second RCT (98 patients, duration of atrial
fibrillation AF < 72 hours, included postsurgical patients) flecainide
increased the rate of conversion to sinus rhythm by 2 hours com-
pared with placebo (20/34 [58%] with intravenous flecainide v 7/32
[22%] with placebo; P = 0.007), but this difference was no longer
significant at 8 hours.23 The third RCT (102 people with recent
onset atrial fibrillation [< 72 hours]) also found that intravenous
flecainide significantly increased the proportion of people who
reverted to sinus rhythm within 1 hour and in whom the sinus
rhythm was maintained after 6 hours (reversion to sinus rhythm
within 1 hour of starting treatment compared with placebo; 29/51
[57%] with flecainide v 7/51 [14%] with placebo; OR 8.3, 95%
CI 2.9 to 24.8; maintenance of sinus rhythm after 6 hours: 34/51
[67%] v 18/51 [35%]; OR 3.67, 95% CI 1.50 to 9.10). Participants
were randomised to receive flecainide 2 mg/kg over 30 minutes
(maximum dose 150 mg) or placebo and were monitored in inten-
sive care or coronary care units. Intravenous digoxin 500 �g over
30 minutes was given to all people who had not previously received
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digoxin.39 Versus amiodarone or propafenone: We found five
RCTs.40–44 The first RCT (five arm study, 417 people, onset of atrial
fibrillation ≤ 7 days) found no significant difference between oral
flecainide and intravenous amiodarone in the proportion of people
who converted to sinus rhythm at 1 and 3 hours but found a higher
rate of conversion to sinus rhythm with oral flecainide at 8 hours
(conversion to sinus rhythm at 1 hour: 9/69 [13%] with oral
flecainide v 3/51 [6%] with intravenous amiodarone; RR 2.2, 95%
CI 0.6 to 7.8: at 3 hours, 39/69 [57%] with oral flecainide v 13/51
[25%] with intravenous amiodarone; RR 2.20, 95% CI 0.96 to
1.51; and at 8 hours: 52/69 [75%] with oral flecainide v 29/51
[57%] with intravenous amiodarone; RR 1.30, 95% CI 1.01 to
1.74).40 The other groups in the RCT were placebo, intravenous
propafenone, and oral propafenone. The RCT found no significant
difference between oral flecainide and oral propafenone in the
proportion of people who converted to sinus rhythm at 1, 3, or
12 hours (at 1 hour: 9/69 [13%] with oral flecainide v 10/119 [8%]
with oral propafenone; RR 1.55, 95% CI 0.66 to 3.63; at 3 hours:
39/69 [57%] with oral flecainide v 54/119 [45%] with oral propaf-
enone; RR 1.25, 95% CI 0.94 to 1.66; at 8 hours: 52/69 [75%]
with oral flecainide v 91/119 [76%] with oral propafenone;
RR 0.99, 95% CI 0.83 to 1.17).40 The second RCT (three arm
study, 62 people aged > 75 years, onset of atrial fibrillation ≤ 7
days) found that oral flecainide significantly increased the propor-
tion of people who converted to sinus rhythm at 8 hours compared
with intravenous amiodarone (20/22 [91%] with flecainide v 7/19
[37%] with amiodarone; RR 2.47, 95% CI 1.35 to 4.51).41 The RCT
also found that significantly higher proportion of people converted
to sinus rhythm with flecainide compared with placebo
(P < 0.01).41 The third RCT (three arm study, 150 people, onset of
atrial fibrillation ≤ 48 hours) found that intravenous flecainide sig-
nificantly increased the proportion of people who converted to sinus
rhythm at 1, 8, and 12 hours compared with intravenous amiodar-
one (at 1 hour: 29/50 [58%] with flecainide v 7/50 [14%] with
amiodarone; RR 4.14, 95% CI 2.00 to 8.57; at 8 hours: 41/50
[82%] with flecainide v 21/50 [42%] with amiodarone; RR 1.95,
95% CI 1.38 to 2.77; at 12 hours: 45/50 [90%] with flecainide v

32/50 [64%] with amiodarone; RR 1.41, 95% CI 1.12 to 1.77).44

The RCT found no significant difference between intravenous flecai-
nide and intravenous propafenone in the proportion of people who
converted to sinus rhythm at 1 and 8 hours. It found a significantly
higher conversion rate at 12 hours with flecainide compared with
propafenone (at 1 hour, 29/50 [58%] with flecainide v 30/50 [60%]
with propafenone; RR 0.97, 95% CI 0.70 to 1.34; at 8 hours:
41/50 [82%] with flecainide v 34/50 [68%] with propafenone;
RR 1.21, 95% CI 0.96 to 1.51; and at 12 hours: 45/50 [90%] with
flecainide v 36/50 [72%] with propafenone; RR 1.25, 95% CI 1.03
to 1.52).39 The fourth RCT (three arm study, 98 people, onset of
atrial fibrillation ≤ 72 hours) found no significant difference between
intravenous flecainide and intravenous amiodarone in the propor-
tion of people who converted to sinus rhythm within 2 hours (20/34
[59%] with flecainide v 11/32 [34%] with amiodarone; RR 1.71,
95% CI 0.98 to 2.98). The RCT also found that significantly higher
proportion of people converted to sinus rhythm with flecainide
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compared with placebo within 2 hours (20/34 [59%] with flecainide
v 7/32 [22%] with placebo; RR 2.69, 95% CI 1.32 to 5.48).42 The
fifth RCT (three arm study, 352 people) found significantly faster
conversion to sinus rhythm with intravenous flecainide within 1 hour
after treatment compared with propafenone (72.5% with flecainide
v 54.3% with propafenone; P = 0.05; absolute numbers not
given).43 Versus quinidine: One small RCT found insufficient
evidence to draw any conclusions about the effectiveness of flecai-
nide versus quinidine for conversion to sinus rhythm (60 people
aged 16–92 years, of whom 36 people had atrial fibrillation < 10
days; conversion to sinus rhythm [time period not given], 18/21
[86%] with flecainide v 12/15 [80%] with quinidine; RR 1.07, 95%
CI 0.79 to 1.46).45

Harms: Versus placebo: One RCT reported an asymptomatic pause of
9.3 seconds in a patient who took flecainide.22 The second RCT
reported hypotension during the study period but this was not
significantly different between flecainide and placebo (8/34 [24%]
of patients in the flecainide group versus 8/32 [25%] with pla-
cebo).23 However, another RCT found that a higher proportion of
people developed severe hypotension (a decrease in systolic arte-
rial pressure by ≥ 33%) with flecainide compared with placebo
(11/51 [22%] with flecainide v 3/51 [6%] with placebo; OR 4.40,
95% CI 1.03 to 18.60). One person in the flecainide group with no
history of ventricular arrhythmia and a normal QT interval developed
torsades de pointes.39

Comment: Following the increased mortality observed in post-myocardial inf-
arction patients randomised to flecainide or ecainide in the Cardiac
Arrhythmia Suppression Trial, flecainide is not used for the treat-
ment of atrial fibrillation in patients with known ischaemic heart
disease because of the risk of proarrhythmia.46

OPTION PROPAFENONE

One systematic review and subsequent RCTs have found that
propafenone increased the proportion of people converting to sinus
rhythm within 1–4 hours compared with placebo. One RCT in people with
onset of atrial fibrillation of less than 48 hours found no significant
difference between intravenous propafenone and amiodarone in the
proportion of people who converted to sinus rhythm within 1 hour.
Another RCT in people with onset of atrial fibrillation of less than 2 weeks
found that a higher proportion of people converted to sinus rhythm with
oral propafenone within 2.5 hours compared with amiodarone but the
difference did not remain significant at 24 hours. Propafenone and
flecainide are not used in people with known or suspected ischaemic
heart disease because they may cause arrhythmias.

Benefits: Versus placebo: We found one systematic review (search date
1997, 27 controlled clinical trials including some non-randomised
trials, 1843 people),47 one additional RCT,48 and five subsequent
RCTs (see table 1, p 96).49–53 The systematic review found that
people treated with propafenone were more likely to convert to
sinus rhythm at 4 and 8 hours after initial treatment compared with
placebo but the difference between the groups did not remain
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significant after 24 hours (at 4 hours: ARR 31.5%, 95% CI 24.5% to
38.5%; at 8 hours: ARR 32.9%, 95% CI 24.3% to 41.5%; P < 0.01
for both time points; at 24 hours: ARR +11.0%, 95% CI –0.6% to
+22.4%; absolute numbers not given).47 In the trials included in
the systematic review, propafenone was given either intravenously
(2 mg/kg as initial bolus followed by infusion) or orally
(450–600 mg).47 The systematic review included people with either
acute or chronic fibrillation (see glossary, p 93), but it did not stratify
the data. The number of RCTs was not stated clearly. All of the five
subsequent RCTs found propafenone to be more effective than
placebo in terms of conversion to sinus rhythm within 6 hours (see
table 1). The additional RCT (75 people aged 18–75 years, onset of
atrial fibrillation < 72 hours) found that intravenous propafenone
significantly increased the proportion of people who converted to
sinus rhythm within 3 hours compared with placebo (24/41
[58.5%] with propafenone v 10/34 [29.4%] with placebo; OR 3.2,
95% CI 1.3 to 7.9; see table 1, p 96).48 The first subsequent
multicentre RCT (240 people, mean age 59 years with atrial
fibrillation duration < 7 days) found that propafenone significantly
increased the proportion of people in sinus rhythm at 3 and 8 hours
after treatment compared with placebo (at 3 hours: 54/119 [45%]
with propafenone v 22/121 [18%] with placebo; ARR 27%, 95%
CI 17% to 39%; RR 2.5, 95% CI 1.6 to 3.8; at 8 hours: 91/119
[76%] with propafenone v 45/121 [37%] with placebo; ARR 39%,
95% CI 29% to 52%; RR 2.1, 95% CI 1.6 to 2.6; see table 1,
p 96).49 After stratification by age (≤ 60 years or > 60 years of age),
the RCT found that conversion to sinus rhythm with propafenone
was more likely in people aged under 60 years old compared with
older people (in people ≤ 60 years of age: OR 3.78, 95% CI 1.80 to
7.92 at 3 hours v OR 4.74, 95% CI 2.12 to 10.54 at 8 hours; in
people aged > 60 years of age: OR 5.03, 95% CI 2.08 to 12.12 at
3 hours v OR 6.75, 95% CI 3.38 to 73.86 at 8 hours).54 The second
subsequent RCT (55 people, mean age 59 years, duration of atrial
fibrillation < 7 days) found that a significantly higher proportion of
people converted to sinus rhythm within 2 hours with propafenone
compared with placebo, and the significant difference was main-
tained up to 6 hours but not at 12 or 24 hours (at 2 hours: 12/29
[41%] with propafenone v 2/26 [8%] with placebo, P = 0.005; at 6
hours: 65% with propafenone v 31% with placebo, P = 0.015; at
12 hours: 69% with propafenone v 31% with placebo, P = 0.06;
and at 24 hours: 79% with propafenone v 73% with placebo,
P = 0.75; see table 1, p 96).50 The third subsequent RCT (156
people aged 18–80 years, onset of atrial fibrillation < 72 hours)
found that intravenous propafenone significantly increased the
proportion of people who converted to sinus rhythm within 2 hours
compared with placebo: 57/81 [70.3%] with propafenone v 13/75
[17.3%] with placebo; ARR 53%, 95% CI 42% to 68%; RR 4.06,
95% CI 2.43 to 6.79; (see table 1, p 96).51 The fourth subsequent
RCT (123 people, onset of atrial fibrillation < 72 hours) found that
intravenous or oral propafenone significantly increased the propor-
tion of people who converted to sinus rhythm within 1 and 4 hours
but not at 8 hours after initial treatment compared with placebo
(within 1 hour: 25/81 [31%] with propafenone v 7/42 with placebo
[17%]; RR 1.85, 95% CI 0.87 to 3.92; within 4 hours, 49/81 [61%]
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with propafenone v 14/42 [33%] with placebo; RR 1.82, 95%
CI 1.14 to 2.88; and within 8 hours: 53/81 [65%] v 20/42 [48%];
RR 1.37, 95% CI 0.96 to 1.96; see table 1, p 96).52 The RCT also
found that the time to conversion to sinus rhythm was significantly
shorter with intravenous propafenone compared with oral propaf-
enone (1 hour: 19/40 [48%] with intravenous propafenone v 6/41
[15%] with oral propafenone; RR 3.25, 95% CI 1.45 to 7.28; within
4 hours: 20/40 [50%] with intravenous propafenone v 29/41 [71%]
with oral propafenone; RR 0.71, 95% CI 0.49 to 1.02; see table 1,
p 96).52 The fifth subsequent RCT (three arm study, 123 people
aged 18–75 years, onset of atrial fibrillation < 72 hours) found that
a significantly higher proportion of people converted to sinus rhythm
with propafenone compared with placebo but found no significant
difference between digoxin and placebo conversion to sinus rhythm
with 1 hour (20/41 [49%] with propafenone v 6/42 [14%] with
placebo; RR 3.42, 95% CI 1.53 to 7.63; 13/40 [33%] with digoxin
v 6/42 [14%] with placebo; RR 2.28, 95% CI 0.96 to 5.40; see
table 1, p 96).53 After 1 hour, people who had not converted to
sinus rhythm were switched to the alternative drug (see table 1,
p 96).53 Versus amiodarone: We found no systematic review. We
found two RCTs.25,55 The first RCT (three arm study, 143 people,
onset of atrial fibrillation < 48 hours) found no significant difference
between intravenous propafenone and amiodarone in the propor-
tion of people who converted to sinus rhythm within 1 hour (36/46
[78.2%] with propafenone v 40/48 [83.3%] with amiodarone;
RR 0.94, 95% CI 0.77 to 1.15).55 The RCT also found that a
significantly higher proportion of people converted to sinus rhythm
within 1 hour with propafenone and amiodarone than with placebo;
(36/46 [78.2%] with propafenone v 27/49 [55.1%] with placebo;
RR 1.42, 95% CI 1.06 to 1.91; 40/48 [83.3%] with amiodarone v

27/49 [55.0%] with placebo; RR 1.51, 95% CI 1.14 to 2.01).
Intravenous propafenone was given as 2 mg/kg in 15 minutes then
10 mg/kg in 24 hours. Amiodarone was given as 300 mg in 1 hour
then 20 mg/kg over 24 hours plus 1800 mg daily in three oral
doses.55 The second RCT (86 people, onset of atrial fibrillation < 2
weeks) found a faster rate of conversion to sinus rhythm with oral
propafenone compared with amiodarone but no significant differ-
ence in the proportion of people who converted to sinus rhythm at
24 and 48 hours (median time to sinus rhythm; 2.4 hours with
propafenone v 6.9 hours with amiodarone; P = 0.05; conversion to
sinus rhythm at 24 hours, 56% with propafenone v 47% with
amiodarone; NS, results presented graphically).25 Versus
flecainide: See benefits of flecainide, p 85.

Harms: Versus placebo: The systematic review did not comment on
adverse events.47 One RCT that included people with structural
heart disease and hypertension found no significant difference
between propafenone and placebo in terms of adverse events
(sustained atrial flutter [see glossary, p 93] or tachycardia lasting
> 1 minute: 8/119 [7%] with propafenone v 7/121 [6%] with
placebo, P > 0.2; pauses of > 2 seconds: 1/119 [1%] with propaf-
enone v 3/121 [2%] with placebo, P > 0.2). No cases of ventricular
proarrhythmia were reported.49 Five other RCTs that compared
propafenone versus placebo reported no serious adverse
events.48,50–52,54 Other comparisons: We found one RCT (246
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people with onset of atrial fibrillation < 48 hours) that evaluated the
safety of an oral loading dose of propafenone (600 mg for > 60 kg
body weight, then 300 mg if persistent) compared with that of
digoxin plus propafenone, digoxin plus quinidine, or placebo.56 The
RCT found no serious adverse events. The RCT found transient atrial
flutter (13/66 [20%] with propafenone v 12/70 [17%] with digoxin
plus propafenone v 9/70 [13%] with digoxin plus quinidine v 3/40
[8%] with placebo), asymptomatic salvos of up to four ventricular
beats (4/70 [6%] with digoxin plus propafenone v 1/70 [1%] with
digoxin plus quinidine), transient left bundle branch block (3/66
[5%] with propafenone v 2/70 [3%] with digoxin plus propafenone v

2/70 [3%] digoxin plus quinidine), transient Wenkebach 2 : 1 heart
block (2/66 [3%] with propafenone v 2/70 [3%] with digoxin plus
quinidine), and transient mild hypotension (5/66 [8%] propafenone
v 1/70 [1%] digoxin plus quinidine). The RCT found no significant
difference between groups for non-cardiac adverse events such as
nausea, headache, gastrointestinal disturbance, dizziness, and
paraesthesia.56

Comment: Extrapolation of the results of the cardiac arrhythmia suppression
trial mean that other class 1c antiarrhythmic agents including
propafenone tend not to be used in patients with ischaemic heart
disease because of concerns over a possible increase in proarrhyth-
mic effects in this group of people.46 In addition, the increased
frequency of cardiac adverse events with long term propafenone
noted in people with structural heart disease means that trials in
acute atrial fibrillation have, for the main part, excluded people with
significant heart disease.57

OPTION QUINIDINE

We found no RCTs that compared quinidine versus placebo. One small
RCT in people with onset of atrial fibrillation of less than 48 hours found
that quinidine plus digoxin increased the proportion of people converting
to sinus rhythm within 12 hours compared with sotalol. We found
insufficient evidence to draw any conclusions about comparisons
between flecainide and quinidine.

Benefits: We found no systematic review. Versus placebo: We found no RCTs
that compared quinidine versus placebo. Quinidine plus digoxin
versus sotalol: One small RCT (61 people aged 18–75 years,
mean age about 54 years, with recent onset atrial fibrillation of
< 48 hours) found that quinidine plus digoxin significantly
increased the proportion of people who converted to sinus rhythm
within 12 hours compared with sotalol (24/28 [85.7%] with quini-
dine plus digoxin v 17/33 [51.5%] with sotalol; ARR 34%, 95%
CI 16% to 58%; RR 1.66, 95% CI 1.16 to 2.39; NNT 3, 95% CI 2 to
6).58 Quinidine was given as 200 mg orally up to three times with 2
hour intervals, and up to 0.75 mg of digoxin was given intravenously
if the initial heart rate was greater than 100 beats/minute. Sotalol
80 mg was given orally, and the dose was repeated at 2, 6, and
10 hours after the initial dose if sinus rhythm was not achieved.58

Versus flecainide: See benefits of flecainide, p 85.
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Harms: One RCT reported broad complex tachycardia in 7/28 (27%) people
with quinidine plus digoxin compared with 4/33 (13%) people with
sotalol. Electrocardiogram R-R interval prolongation was also
reported in both groups (total three people, longest R–R 3.8 sec-
onds with digoxin plus quinidine v 6.4 seconds with sotalol).58

Comment: None.

OPTION SOTALOL

We found no RCTs comparing sotalol versus placebo. One small RCT in
people with onset of atrial fibrillation of less than 48 hours found that
quinidine plus digoxin increased the proportion of people converting to
sinus rhythm within 12 hours compared with sotalol.

Benefits: Versus placebo: We found no systematic review or RCTs that
compared sotalol versus placebo in people with acute atrial fibrilla-
tion for conversion to sinus rhythm or heart rate control. Versus
quinidine plus digoxin: See benefits of quinidine, p 90.

Harms: We found no RCTs that compared sotalol versus placebo.

Comment: We found one systematic review (search date 1996) that identified
one open label RCT in people with acute atrial fibrillation.59 The RCT
compared oral sotalol 80 mg versus quinidine, but digoxin was also
given to people with a heart rate of less than 100 beats/minute in
the quinidine group. The RCT found insufficient evidence to draw
any conclusions.59 We also found another systematic review that
compared � blockers with placebo in people with acute or chronic
atrial fibrillation (see glossary, p 93).33 See comment on timolol,
p 92.

OPTION TIMOLOL

We found no RCTs limited to people with acute atrial fibrillation. One
small RCT found that timolol (a � blocker) reduced ventricular rate within
20 minutes compared with placebo.

Benefits: We found no systematic review. Versus placebo: We found no RCTs
limited to people with acute atrial fibrillation. We found one RCT (61
people with atrial fibrillation of unspecified duration, ventricular rate
> 120 beats/minute) that compared intravenous timolol 1 mg (a �
blocker) versus intravenous placebo given immediately and
repeated twice at 20 minute intervals if sinus rhythm was not
achieved.60 It found that 20 minutes after the last injection, intra-
venous timolol significantly increased the proportion of people who
had a ventricular rate below 100 beats/minute compared with
placebo (41% with timolol v 3% with placebo; P < 0.01).

Harms: In the RCT, the most common adverse effects were bradycardia
(2%) and hypotension (9%).60 � Blockers may exacerbate heart
failure and hypotension in acute atrial fibrillation. � Blockers plus
rate limiting calcium channel blockers (diltiazem and verapamil)
may increase the risk of asystole and sinus arrest.61–63 � Blockers
can precipitate bronchospasm.64
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Comment: We found one systematic review of � blockers versus placebo in
people with acute or chronic atrial fibrillation (see glossary, p 93).33

It found that in 7/12 (58%) comparisons at rest and in all during
exercise, � blockers reduced ventricular rate compared with placebo.

OPTION VERAPAMIL

Two RCTs found that intravenous verapamil reduced heart rate at 10 or
30 minutes compared with placebo in people with atrial fibrillation or
atrial flutter. One RCT found no significant difference between
intravenous verapamil and intravenous diltiazem in rate control or
measures of systolic function in people with acute atrial fibrillation or
atrial flutter, but verapamil caused hypotension in some people. One
small RCT found that amiodarone increased cardioversion rate compared
with verapamil at 3 hours.

Benefits: We found no systematic review in people with acute atrial fibrillation.
Versus placebo: We found two RCTs.65,66 Both found that that
intravenous verapamil reduced heart rate at 10 or 30 minutes com-
pared with placebo in people with atrial fibrillation or atrial flutter. The
first RCT (21 men with atrial fibrillation and a rapid ventricular rate, age
37–70 years) was a crossover comparison of intravenous verapamil
versus placebo (saline).65 It found that intravenous verapamil reduced
ventricular rate within 10 minutes compared with placebo (reduction
> 15% of the initial rate: 17/20 [85%] with verapamil v 2/14 [14%]
with saline; P < 0.001). The second RCT (double blind, crossover
study of 20 people with atrial fibrillation or atrial flutter [see glossary,
p 93] for 2 hours to 2 years) compared intravenous low dose verapamil
0.075 mg/kg versus placebo.66 A positive response was defined as
conversion to sinus rhythm or a decrease of the ventricular response to
less than 100 beats a minute or by more than 20% of the initial rate.
If a positive response did not occur within 10 minutes, then a second
bolus injection was given (placebo for people who initially received
verapamil, and verapamil for people who initially received placebo).
With the first bolus injection, verapamil versus placebo significantly
reduced ventricular rate (mean heart rate 118 beats/minute with
verapamil v 138 with placebo), and more people converted to sinus
rhythm within 30 minutes but the difference was not significant (3/20
[15%] with verapamil v 0/15 [0%] with placebo; P = 0.12). Versus
diltiazem: We found one small double blind, crossover RCT (17 men,
five with acute atrial fibrillation, 10 with atrial flutter, and two with a
combination of atrial fibrillation and atrial flutter; ventricular rate ≥ 120
beats/minute, systolic blood pressure > 100 mm Hg) compared intra-
venous verapamil versus intravenous diltiazem.38 It found no signifi-
cant differences in rate control or measures of systolic function.
Versus amiodarone: See benefits of amiodarone, p 81.

Harms: Versus placebo: One RCT reported that intravenous verapamil
caused a transient drop in systolic and diastolic blood pressure
greater than with placebo (saline), which did not require treatment,
but it did not state the number of people affected.65 The second
RCT reported development of 1 : 1 flutter in one person with
previous Wolff Parkinson White syndrome (see glossary, p 93) and
2 : 1 flutter.66 Versus diltiazem: In the third RCT, which compared
verapamil versus diltiazem, 3/17 (18%) people who received vera-
pamil as the first drug developed symptomatic hypotension and
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were withdrawn from the study before crossover.38 Two people
recovered, but the episode in the third person was considered to be
life threatening. In people with Wolff Parkinson White syndrome,
verapamil may increase ventricular rate and can cause ventricular
arrhythmias.67 Rate limiting calcium channel blockers may exacer-
bate heart failure and hypotension.

Comment: See comment on diltiazem, p 85.

GLOSSARY
Atrial flutter A similar arrhythmia to atrial fibrillation but the atrial electrical activity is
less chaotic and has a characteristic saw tooth appearance on an electrocardiogram.
Chronic atrial fibrillation Refers to more sustained or recurrent forms of atrial
fibrillation, which can be subdivided into paroxysmal, persistent, or permanent
atrial fibrillation.
Paroxysmal atrial fibrillation If the atrial fibrillation recurs intermittently with
sinus rhythm, with spontaneous recurrences or termination, it is designated as
“paroxysmal”, and the objective of management is suppression of paroxysms and
maintenance of sinus rhythm.
Permanent atrial fibrillation If cardioversion is inappropriate, and has not been
indicated or attempted, atrial fibrillation is designated as “permanent”, where the
objective of management is rate control and antithrombotic treatment.
Persistent atrial fibrillation When atrial fibrillation is more sustained than
paroxysmal, atrial fibrillation is designated “persistent” and needs termination with
pharmacological treatment or electrical cardioversion.
Torsades de pointes A form of ventricular tachycardia with atypical QRS com-
plexes ECG pattern.
Wolff Parkinson White syndrome Occurs when an additional electrical pathway
exists between the atria and ventricles as a result of anomalous embryonic
development. The extra pathway may cause rapid arrhythmias. Worldwide it affects
about 0.2% of the general population. In people with Wolff Parkinson White
syndrome, � blockers, calcium channel blockers, and digoxin can increase the
ventricular rate and cause ventricular arrhythmias.
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Key Messages

¶ Advice from physicians and trained counsellors to quit smoking System-
atic reviews have found that simple, one off advice from a physician during a
routine consultation is associated with 2% of smokers quitting smoking without
relapse for 1 year. Advice from trained counsellors who are neither doctors nor
nurses also increases quit rates compared with minimal intervention.

¶ Advice on cholesterol lowering diet Systematic reviews have found that
advice on cholesterol lowering diet (i.e. advice to lower total fat intake or
increase the ratio of polyunsaturated : saturated fatty acid) leads to a small
reduction in blood cholesterol concentrations in the long term (≥ 6 months).

¶ Advice on diet and exercise supported by behavioural therapy for the
encouragement of weight loss Systematic reviews and subsequent RCTs
have found that a combination of advice on diet and exercise supported by
behavioural therapy is probably more effective than either diet or exercise
advice alone in the treatment of obesity, and might lead to sustained weight
loss.

¶ Advice on reducing sodium intake to reduce blood pressure One system-
atic review has found that, compared with usual care to reduce sodium intake,
intensive interventions, unsuited to primary care or population prevention
programmes, provide only small reductions in blood pressure. Effects on
deaths and cardiovascular events are unclear.

¶ Bupropion as part of a smoking cessation programme One systematic
review of antidepressants used as part of a smoking cessation programme has
found that bupropion increases quit rates at 1 year.

¶ Counselling people at high risk of disease to quit smoking Systematic
reviews and one subsequent RCT have found that antismoking advice improves
smoking cessation in people at high risk of smoking related disease.

¶ Counselling pregnant women to quit smoking Two systematic reviews have
found that antismoking interventions in pregnant women increase abstinence
rates during pregnancy. Interventions without nicotine replacement were as
effective as nicotine replacement in healthy non-pregnant women.

¶ Exercise advice to women over 80 years One RCT found that exercise
advice delivered in the home by physiotherapists increased physical activity
and reduced the risk of falling in women over 80 years.

¶ Nicotine replacement in smokers who smoke at least 10 cigarettes daily
One systematic review and one subsequent RCT have found that nicotine
replacement is an effective additional component of cessation strategies in
smokers who smoke at least 10 cigarettes daily. We found no evidence that any
method of delivery of nicotine is more effective than others. We found limited
evidence from three RCTs with follow up of 2–6 years that the additional benefit
of nicotine replacement treatment on quit rates reduced with time.

¶ Advice from nurses to quit smoking One systematic review has found that
advice to quit smoking increased quitting at 1 year compared with no advice.

¶ Counselling sedentary people to increase physical activity We found
weak evidence from systematic reviews and subsequent RCTs that counselling
sedentary people increases physical activity compared with no intervention.
Limited evidence from RCTs suggests that consultation with an exercise
specialist rather than a physician may increase physical activity at 1 year. We
found limited evidence that interventions delivered by new media can lead to
short term changes in physical activity.
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¶ Self help materials for people who want to stop smoking One systematic
review found that self help materials slightly improve smoking cessation
compared with no intervention. It found that individually tailored materials were
more effective than standard or stage based materials and that telephone
counselling increased the effectiveness of postal self help materials.

¶ Physical exercise to aid smoking cessation One systematic review found
limited evidence that exercise may increase smoking cessation.

¶ Training health professionals to give advice on smoking cessation
(increases frequency of antismoking interventions, but may not improve
effectiveness) One systematic review has found that training professionals
increases the frequency of antismoking interventions being offered. It found no
good evidence that antismoking interventions are more effective if the health
professionals delivering the interventions received training. One RCT found that
a structured intervention delivered by trained community pharmacists
increased smoking cessation rates compared with usual care delivered by
untrained community pharmacists.

¶ Acupuncture for smoking cessation One systematic review has found no
significant difference between acupuncture and control in smoking cessation
rates at 1 year.

¶ Anxiolytics for smoking cessation One systematic review found no signifi-
cant difference in quit rates with anxiolytics compared with control.

DEFINITION Cigarette smoking, diet, and level of physical activity are important
in the aetiology of many chronic diseases. Individual change in
behaviour has the potential to decrease the burden of chronic
disease, particularly cardiovascular disease. This topic focuses on
the evidence that specific interventions lead to changed behaviour.

INCIDENCE/
PREVALENCE

In the developed world, the decline in smoking has slowed and the
prevalence of regular smoking is increasing in young people. A
sedentary lifestyle is becoming increasingly common and the preva-
lence of obesity is increasing rapidly.

AIMS OF
INTERVENTION

To encourage individuals to reduce or abandon unhealthy behav-
iours and to take up healthy behaviours; to support the mainte-
nance of these changes in the long term.

OUTCOMES Ideal outcomes are clinical, and relate to the underlying conditions
(longevity, quality of life, and rate of stroke or myocardial infarction).
However, the focus of this topic and the outcomes reported by most
studies are proxy outcomes, such as the proportion of people
changing behaviour (e.g. stopping smoking) in a specified period.

METHODS Clinical Evidence search and appraisal January 2003.

QUESTION Which interventions reduce cigarette smoking?

OPTION ADVICE TO QUIT SMOKING

Systematic reviews have found that simple, one off advice from a
physician during a routine consultation is associated with at least 2% of
smokers quitting smoking and not relapsing for 1 year. Additional
encouragement or support may increase the effectiveness of the advice
(by a further 3%). Individual advice from a psychologist achieves a similar
quit rate (3%), and advice from trained nurse counsellors, or from trained

Changing behaviour
C

ar
di

ov
as

cu
la

r
di

so
rd

er
s

100

 BMJ Publishing Group Ltd 2004



counsellors who are neither doctors nor nurses, increases quit rates
compared with minimal intervention or no advice. We found limited
evidence from one systematic review that telephone counselling may
improve quit rates compared with interventions with no personal contact.
One systematic review found that self help materials slightly improve
smoking cessation compared with no intervention. It found that
individually tailored materials were more effective than standard or stage
based materials and that telephone counselling increased the
effectiveness of postal self help materials.

Benefits: We found five systematic reviews1–4,6 and one subsequent RCT.5

Physicians: The first review (search date 2000, 34 RCTs, 28 000
smokers) considered advice given by physicians, most often in the
primary care setting, but also in hospitals and other clinics.1 It found
that brief advice improved quit rates compared with no advice (16
trials, 12 with follow up for at least 1 year; 451/7705 [5.9%] with
brief advice v 241/5870 [4.1%] with no advice; meta-analysis
OR 1.69, 95% CI 1.45 to 1.98). Intensive advice slightly improved
quit rates compared with minimal advice among smokers not at
high risk of disease (10 trials, 7 with follow up for at least 1 year; OR
with intensive v minimal advice 1.23, 95% CI 1.02 to 1.49). One
subsequent RCT tested a brief (10 minute) intervention given by
general practitioners who had received 2 hours of training.5 The
intervention increased the abstinence rate at 12 months (7.3% with
control v 13.4% with intervention; P < 0.05). Counsellors: The
second systematic review (search date 2002, 15 RCTs) examined
individual counselling of at least 10 minutes by professionals
trained in smoking cessation (social work, psychology, psychiatry,
health education, and nursing).2 Follow up was at 6–12 months.
The review found that counselling increased the rate of quitting (rate
of quitting 340/2590 [13%] with counselling v 232/2592 [9%] with
control; OR of quitting 1.64, 95% CI 1.33 to 2.01).2 The authors did
not find a greater effect of intensive counselling compared with brief
counselling (3 RCTs; OR 0.98, 95% CI 0.61 to 1.56). Nurses: The
third review (search date 2001, 22 RCTs, 5 with follow up for < 1
year) considered the effectiveness of smoking interventions deliv-
ered by a nurse. It found that advice from a nurse increased the rate
of quitting by the end of follow up (meta-analysis of 18 studies:
646/4836 [13.4%] quit with advice v 405/3356 [12.1%] with
control; OR 1.50, 95% CI 1.29 to 1.73).3 Telephone advice: The
fourth systematic review (search date 2000, 23 RCTs) considered
counselling delivered by telephone.4 Ten of the included trials (9
with follow up for at least 12 months) compared proactive tel-
ephone counselling versus minimum intervention (involving no
person to person contact). Pooled analysis was not possible
because of statistical heterogeneity among trials. However, three
trials found that telephone counselling was significantly more effec-
tive than minimum intervention; four trials found a non-significant
benefit, and none of the trials found significant harms of telephone
counselling. Self help materials: We found one systematic review
(search date 2002, 51 RCTs) that examined effects of providing
materials giving advice and information to smokers attempting to
give up on their own.6 The review found that self help materials
without face to face contact slightly improved smoking cessation
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compared with no intervention (11 RCTs, including 8 RCTs with at
least 12 months’ follow up; OR 1.24, 95% CI 1.07 to 1.49).
Individually tailored materials were more effective than standard or
stage based materials (10 RCTs; OR for cessation 1.36, 95%
CI 1.13 to 1.64).

Harms: We found no evidence of harm.

Comment: The effects of advice may seem small, but a year on year reduction
of 2% in the number of smokers would represent a significant public
health gain (see smoking cessation under primary prevention,
p 163). In the systematic review of advice provided by nurses,3

there was significant heterogeneity of the study results and many
studies may not have been adequately randomised (7/18 studies
[39%] did not specify the randomisation method and 3/18 [17%]
used an inadequate form of randomisation).

OPTION NICOTINE REPLACEMENT

One systematic review and one subsequent RCT have found that nicotine
replacement is an effective additional component of cessation strategies
in smokers who smoke at least 10 cigarettes daily. We found no evidence
of any particular method of nicotine delivery having superior efficacy. We
found limited evidence from three RCTs (follow up 2–6 years) that the
benefit of nicotine replacement treatment on quit rates decreased with
time.

Benefits: Abstinence at 12 months: We found one systematic review
(search date 2002)7 that identified 51 trials of nicotine chewing
gum, 34 trials of nicotine transdermal patches, four of nicotine
intranasal spray, four of inhaled nicotine, and three of sublingual
tablets. All forms of nicotine replacement were more effective than
placebo. When the abstinence rates for all trials were pooled
according to the longest duration of follow up available, nicotine
replacement increased the odds of abstinence compared with
placebo (3335/19 783 [16.8%] with nicotine replacement v 1835/
17 977 [10.2%] with placebo; OR 1.74, 95% CI 1.64 to 1.86). The
review found no significant difference in abstinence with different
forms of nicotine replacement in indirect comparisons (OR 1.66 for
nicotine chewing gum v 2.27 for nicotine nasal spray) or direct
comparisons (1 RCT, inhaler v patch; OR 0.57, 95% CI 0.19 to
1.65). In trials that directly compared 4 mg with 2 mg nicotine
chewing gum, the higher dose improved abstinence in highly
dependent smokers (OR 2.18, 95% CI 1.49 to 3.17). High dose
patches slightly increased abstinence compared with standard dose
patches (6 RCTs; OR 1.21, 95% CI 1.03 to 1.42). The review found
no significant difference in effectiveness for 16 hour compared with
24 hour patches, and no difference in effect in trials where the dose
was tapered compared with those where the patches were with-
drawn abruptly. Use of the patch for 12 weeks was as effective as
longer use and there was suggestive evidence that repeated use of
nicotine replacement treatment in people who have relapsed after
an initial course may produce further quitters, though the absolute
effect was small. One included RCT (3585 people) found that
abstinence at 1 week was a strong predictor of 12 month absti-
nence (25% of those abstinent at 1 week were abstinent at 12
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months v 2.7% of those not abstinent at 1 week).8 One meta-
analysis of relapse rates in nicotine replacement trials found that
nicotine replacement increased abstinence at 12 months, but that
continued nicotine replacement did not significantly affect relapse
rates between 6 weeks and 12 months.9 Longer term
abstinence: We found three RCTs10–12 that found nicotine replace-
ment does not affect long term abstinence. In one RCT that
compared nicotine spray with placebo, 47 people abstinent at
1 year were followed for up to a further 2 years and 5 months, after
which there was still a significant, although smaller, difference in
abstinence (in the longer term 15.4% abstinent with nicotine spray
v 9.3% with placebo; NNT [for 1 extra person to abstain] 7 at 1 year
v 11 at 3.5 years).10 The second RCT compared 5 months of
nicotine patches plus nicotine spray versus the same patches plus
a placebo spray. It found no significant difference between treat-
ments after 6 years (16.2% abstinent with nicotine spray v 8.5%
with placebo spray; P = 0.08).11 The third RCT compared patches
delivering different nicotine doses versus placebo patches. The trial
followed everyone that quit at 6 weeks for a further 4–5 years and
found no significant difference in relapse between the groups.
Overall, 73% of people who quit at 6 weeks relapsed.12

Harms: Nicotine chewing gum has been associated with hiccups, gastroin-
testinal disturbances, jaw pain, and orodental problems. Nicotine
transdermal patches have been associated with skin sensitivity and
irritation. Nicotine inhalers and nasal spray have been associated
with local irritation at the site of administration. Nicotine sublingual
tablets have been reported to cause hiccups, burning, smarting
sensations in the mouth, sore throat, coughing, dry lips, and mouth
ulcers.13

Comment: Nicotine replacement may not represent an “easy cure” for nicotine
addiction, but it does improve the cessation rate. The evidence
suggests that the most of smokers attempting cessation fail at any
one attempt or relapse over the next 5 years. Multiple attempts may
be needed.

OPTION ACUPUNCTURE

One systematic review has found no significant difference between
acupuncture and control in smoking cessation rates at 1 year.

Benefits: We found one systematic review (search date 2002, 22 RCTs,
4158 adults, 330 young people aged 12–18 years)14 comparing
acupuncture with sham acupuncture, other treatment, or no treat-
ment. Seven RCTs (2701 people) reported abstinence after at least
12 months. The review found no significant difference in smoking
cessation with acupuncture compared with control at 12 months
(OR 1.08, 95% CI 0.77 to 1.52).

Harms: None were documented.

Comment: None.

OPTION PHYSICAL EXERCISE

One systematic review found limited evidence that physical exercise may
increase smoking cessation.
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Benefits: We found one systematic review (search date 1999, 8 RCTs)15 of
exercise versus control interventions. Four small RCTs in the review
reported point prevalence of non-smoking at 12 months and found
no significant benefit from exercise, but these studies were insuffi-
ciently powered to exclude a clinically important effect. One RCT
(281 women) found that three exercise sessions a week for
12 weeks plus a cognitive behavioural programme (see glossary,
p 117) improved continuous abstinence from smoking at 12
months compared with the behavioural programme alone (16/134
[12%] with exercise v 8/147 [5%] with control; ARR +6.5%, 95% CI
–19% to 0%; RR 2.2, 95% CI 0.98 to 4.5).16

Harms: None were documented.

Comment: None.

OPTION ANTIDEPRESSANT AND ANXIOLYTIC TREATMENT

Systematic reviews have found that quit rates are increased by
bupropion, but not by moclobemide or anxiolytics.

Benefits: Antidepressants: We found one systematic review of antidepres-
sants (search date 2001, 18 RCTs).17 Eight of the RCTs (2649
people) reported 12 month cessation rates. It found that bupropion
increased quit rates compared with placebo at 6–12 months
(calculated by combining results of 4 RCTs with 12 month follow up
and 3 RCTs with 6 month follow up; OR of quitting with bupropion v

placebo 2.54, 95% CI 1.90 to 3.41). The review found no evidence
of statistical heterogeneity between the two follow up times.17 One
RCT included in the review compared combined bupropion plus a
nicotine patch versus patch alone. It found that combined treat-
ment improved cessation compared with patch alone (OR 2.65,
95% CI 1.58 to 4.45), but was not more effective than bupropion
alone. Another included RCT compared different doses of bupropion
(100–300 mg/day) and found that cessation rate was linearly
related to dose. Three other included RCTs (2 with 6 months’ and 1
with 12 months’ follow up) found that nortriptyline improved long
term (6–12 month) abstinence rates compared with placebo
(OR 2.77, 95% CI 1.73 to 4.44). One RCT of moclobemide found
no significant difference in abstinence at 12 months. Anxiolytics:
We found one systematic review of anxiolytics (search date 2000, 6
RCTs).18 Four of the RCTs (626 people) reporting 12 month cessa-
tion rates found no significant increase in abstinence between
anxiolytics and control treatment.18

Harms: Headache, insomnia, and dry mouth were reported in people using
bupropion.18 Nortriptyline can cause sedation and urinary retention,
and can be dangerous in overdose. One large RCT found that discon-
tinuation rates caused by adverse events were 3.8% with placebo,
6.6% for nicotine replacement treatment, 11.9% for bupropion, and
11.4% for bupropion plus nicotine replacement treatment.19 Anxiolyt-
ics may cause dependence and withdrawal problems, tolerance,
paradoxical effects, and impair driving ability. Allergic reactions to
bupropion have been reported in about 1/1000 people.

Comment: None.
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QUESTION Are smoking cessation interventions more effective in
people at high risk of smoking related disease?

OPTION IN PREGNANT WOMEN

Two systematic reviews have found that antismoking interventions in
pregnant women increase abstinence rates during pregnancy.
Interventions without nicotine replacement were as effective as nicotine
replacement in healthy non-pregnant women.

Benefits: We found two systematic reviews20,21 and three additional
RCTs.22–24 The most recent review (search date 1998, 44 RCTs)
assessed smoking cessation interventions in pregnancy. It found
that smoking cessation programmes improved abstinence (OR of
continued smoking in late pregnancy with antismoking pro-
grammes v no programmes 0.53, 95% CI 0.47 to 0.60).21 The
findings were similar if the analysis was restricted to trials in which
abstinence was confirmed by means other than self reporting. The
review calculated that of 100 smokers attending a first antenatal
visit, 10 stopped spontaneously and a further six or seven stopped
as the result of a smoking cessation programme. Five included
trials examined the effects of interventions to prevent relapse in
800 women who had quit smoking. Collectively, these trials found
no evidence that the interventions reduced relapse rate.21 One
earlier systematic review (search date not stated, 10 RCTs, 4815
pregnant women)20 of antismoking interventions included one trial
of physician advice, one trial of advice by a health educator, one
trial of group sessions, and seven trials of behavioural therapy
based on self help manuals. Cessation rates among trials ranged
from 1.9–16.7% in the control groups and from 7.1–36.1% in the
intervention groups. The review found that antismoking interven-
tions significantly increased the rate of quitting (ARI with interven-
tion v no intervention 7.6%, 95% CI 4.3% to 10.8%).20 One
additional RCT found that nicotine patches did not significantly
alter quit rates in pregnant women compared with placebo.22 The
second additional RCT (1120 pregnant women) compared a brief
(10–15 minute) smoking intervention delivered by trained mid-
wives at booking interviews versus usual care.23 It found no
significant difference in smoking behaviour between women
receiving intervention compared with usual care (abstinence in
final 12 weeks of pregnancy until birth 17% in each group;
abstinence for 6 months after birth 7% with intervention v 8%
with control). The intervention was difficult to implement (see
comment below). The third RCT compared motivational interview-
ing (see glossary, p 117) with usual care in 269 women in their
28th week of pregnancy who had smoked in the past month.24 It
found no significant differences in cessation rate between inter-
vention and control group at 34th week or at 6 months post
partum.

Harms: None documented.
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Comment: The recent review found that some women quit smoking before their
first antenatal visit, and most of these will remain abstinent.21

Recruitment to the RCT comparing midwife delivered intervention
versus usual care was slow. Midwives reported that the intervention
was difficult to implement because of a lack of time to deliver the
intervention at the booking appointment.23

OPTION IN PEOPLE AT HIGH RISK OF DISEASE

Systematic reviews and one subsequent RCT have found that antismoking
advice improves smoking cessation in people at high risk of smoking
related disease.

Benefits: We found no trials in which the same intervention was used in high
and low risk people. We found one systematic review (search date
not stated, 4 RCTs, 13 208 healthy men at high risk of heart
disease),20 one systematic review among people admitted to hos-
pital (search date 2002, 17 RCTs),25 and one subsequent RCT.26

The first review found that antismoking advice improved smoking
cessation rates compared with control interventions among healthy
men at high risk of heart disease (ARI of smoking cessation 21%,
95% CI 10% to 31%; NNT 5, 95% CI 4 to 10).20 One early trial (223
men) that was included in the review used non-random allocation
after myocardial infarction. The intervention group was given inten-
sive advice by the therapeutic team while in the coronary care unit.
The trial found that the self reported cessation rate at 1 year or more
was higher in the intervention group than the control group (63%
quit in the intervention group v 28% in the control group; ARI of
quitting 36%, 95% CI 23% to 48%).27 The second review included
seven trials (6 of them with at least 12 months’ duration) of high
intensity behavioural interventions (defined as contact in hospital
plus active follow up for at least 1 month) among smokers admitted
to hospital. The review found that active intervention increased quit
rates compared with usual care (OR 1.82, 95% CI 1.49 to 2.22).25

The subsequent RCT compared postal advice on smoking cessation
versus no intervention in men aged 30–45 years with either a
history of asbestos exposure, or forced expiratory volume in 1
second in the lowest quartile for their age. Postal advice increased
the self reported sustained cessation rate at 1 year compared with
no intervention (5.6% with postal advice v 3.5% with no interven-
tion; P < 0.05).26

Harms: None were documented.

Comment: There was heterogeneity in the four trials included in the review
among healthy men at high risk of heart disease, partly because of
a less intense intervention in one trial and the recording of a change
from cigarettes to other forms of tobacco as success in another.20

One of the included trials was weakened by use of self reported
smoking cessation as an outcome and non-random allocation to
the intervention.27
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QUESTION Does training of professionals increase the
effectiveness of smoking cessation interventions?

OPTION TRAINING HEALTH PROFESSIONALS TO GIVE ADVICE ON
SMOKING CESSATION

One systematic review has found that training professionals increases
the frequency of antismoking interventions being offered, but found no
good evidence that antismoking interventions are more effective if the
health professionals delivering the interventions received training. One
RCT found that a structured intervention delivered by trained community
pharmacists increased smoking cessation rates compared with usual
care delivered by untrained community pharmacists.

Benefits: We found one systematic review28 and one subsequent RCT.29 The
review (search date 2000, 9 RCTs) included eight RCTs of training
medical practitioners and one RCT of training dental practitioners to
give antismoking advice.28 All the trials took place in the USA. The
training was provided on a group basis, and variously included
lectures, videotapes, role plays, and discussion. The importance of
setting quit dates and offering follow up was emphasised in most of
the training programmes. The review found no good evidence that
training professionals leads to higher quit rates in people receiving
antismoking interventions from those professionals, although train-
ing increased the frequency with which such interventions were
offered. Three of the trials used prompts and reminders to practi-
tioners to deploy smoking cessation techniques, and found that
prompts increased the frequency of health professional interven-
tions.28 The later RCT compared a structured smoking cessation
intervention delivered by community pharmacists, who had received
3 hours of training versus no specific training or antismoking inter-
vention.29 Intervention delivered by trained pharmacists improved
abstinence compared with usual care (AR of abstinence at 12
months 14.3% with intervention v 2.7% with usual care; RR 5.3;
NNT 9; CIs not reported; P < 0.001).

Harms: None were documented.

Comment: The results of the systematic review should be interpreted with
caution because there were variations in the way the analysis
allowed for the unit of randomisation.

QUESTION Which interventions increase physical activity in
sedentary people?

OPTION COUNSELLING

We found weak evidence from systematic reviews and subsequent RCTs
that counselling sedentary people increases physical activity compared
with no intervention. Limited evidence from RCTs suggests that
consultation with an exercise specialist rather than a physician may
increase physical activity at 1 year. We found limited evidence that
interventions delivered by new media can lead to short term changes in
physical activity.
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Benefits: We found three systematic reviews that focused on different types
of interventions30–32 and seven subsequent RCTs.33–39 The first
review (search date 1996, 11 RCTs based in the USA, 1699
people) assessed the effect of single factor physical activity promo-
tion on exercise behaviour.30 Seven trials evaluated advice to
undertake exercise from home (mainly walking, but including jog-
ging and swimming), and six evaluated advice to undertake facility
based exercise (including jogging and walking on sports tracks,
endurance exercise, games, swimming, and exercise to music
classes). An increase in activity in the intervention groups was seen
in trials in which home based moderate exercise was encouraged
and regular brief follow up of participants was provided. In most of
the trials, participants were self selected volunteers, so the effects
of the interventions may have been exaggerated. The second
systematic review (search date not stated, 3 RCTs, 420 people)
compared “lifestyle” physical activity interventions with either
standard exercise treatment or a control group.31 Lifestyle interven-
tions were defined as those concerned with the daily accumulation
of moderate or vigorous exercise as part of everyday life. The first
RCT in the review (60 adults, 65–85 years old) found significantly
more self reported physical activity in the lifestyle group than a
standard exercise group. The second RCT in the review (235 people,
35–60 years old) found no significant difference in physical activity
between the groups. The third RCT in the review (125 women,
23–54 years old) of encouraging walking found no significant
difference in walking levels at 30 months’ follow up between people
receiving an 8 week behavioural intervention and those receiving a
5 minute telephone call and written information about the benefits
of exercise, although both groups increased walking. The third
review (search date 2002, 7 RCTs and 1 quasi-randomised trial,
9054 people) examined the efficacy of exercise counselling from a
primary care clinician compared with a control or comparison
group.32 Counselling was delivered using advice only, the promotion
of self efficacy, posted educational materials, referral to community
resources, and written exercise prescriptions. The review found
equivocal results and at least one methodological limitation in most
studies. There was limited evidence that the interventions in these
studies led to short term (< 3 months) improvements in physical
activity. There were insufficient studies to consider the relationship
between the components of the interventions and the reported
efficacy. Only two RCTs were rated as good quality. One good quality
RCT (874 people) compared 3 minutes of physician advice plus
educational materials, all the above plus behavioural counselling
plus interactive mail, and all the above plus telephone counselling
plus classes.40 It found no significant difference in self reported
activity between interventions at 24 months. The other good quality
RCT (355 sedentary people) compared a brief 5 minute message, a
prescription for exercise, and a follow up visit with usual care. It
found no significant difference in the proportion of people meeting
the Healthy People 2010 goal after 8 months (28% with advice or
prescription v 23% with usual care; difference +5%, 95% CI –6% to
+14%).41 All but one of the subsequent trials39 involved primary
care delivered interventions, although they were not restricted to
clinician led interventions.33–38 Two of the three trials in which
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advice was delivered by an exercise specialist rather than a physi-
cian found significant improvement in self reported physical activity
at long term (> 6 months) follow up compared with controls.35,36 A
third RCT (1658 people in a primary care setting), which compared
a client centred, negotiating style to direct advice and a no inter-
vention control group, did not find any significant difference in
changes in physical activity.38 Short term improvement was found in
two further trials, but not maintained at 9 months or 1 year.33,34

One RCT (298 people) compared physical activity counselling with
nutrition counselling, both delivered with automated telephone
conversations using digitised human speech.39 The system used
information about current behaviour and some known determinants
to counsel people on either physical activity or nutrition. The
percentage of individuals meeting current physical activity recom-
mendations at 3 months follow up was significantly greater in the
physical activity group compared with the nutrition group at 3
months, but there was no significant difference at 6 months (3
months 26% with activity counselling v 19.6% with dietary counsel-
ling; P = 0.04). One RCT (229 women) of encouraging women to
increase walking found significantly increased walking in the inter-
vention group at 10 years’ follow up (86% of women available for
follow up, median estimated calorie expenditure from self reported
amount of walking 1344 kcal/week with encouragement v 924 kcal/
week with no encouragement; P = 0.01).42 A further RCT (260
people in a primary care setting) compared the additional offer of
community walks (led by lay people) with fitness tests and advice
alone.37 It found no significant difference in physical activity at 12
months’ follow up (ARR for achieving at least 120 minutes of
moderate intensity activity a week +6%, 95% CI –5% to +16.4%).

Harms: Insufficient detail is available from these studies to judge the
potential harm of exercise counselling. In the RCT comparing
behavioural counselling with brief advice, 60% of participants
experienced a musculoskeletal event during the 2 years of the
study.40 About half of these required a visit to the physician. About
5% of all participants were admitted to hospital for a suspected
cardiovascular event. The trial lacked a non-intervention control
group. We found no evidence that counselling people to increase
activity levels increased adverse events compared with no
counselling.

Comment: Self reporting of effects by people in a trial, especially where
blinding to interventions is not possible (as is the case with advice or
encouragement), is a potential source of bias. Few studies conduct
intention to treat analyses, which may lead to an exaggeration of
the true effect of interventions. Methodological problems in RCTs
included in the third review included only moderate follow up rates,
highly motivated providers, differences in physical activity levels at
baseline between intervention groups, uncertain or low provided
adherence, inclusion of some counselling advice in usual care
control groups, and inadequate power to detect a clinically impor-
tant difference.32
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QUESTION What are effects of exercise advice in high risk people?

OPTION IN WOMEN AGED OVER 80 YEARS

One RCT found that exercise advice increased physical activity in women
aged over 80 years and decreased the risk of falling.

Benefits: We found no systematic review. One RCT (233 women > 80 years
old, conducted in New Zealand) compared four visits from a
physiotherapist who advised a course of 30 minutes of home based
exercises three times a week that was appropriate for the individual
versus a similar number of social visits.43 After 1 year, women who
had received physiotherapist visits were significantly more active
than women in the control group, and 42% were still completing the
recommended exercise programme at least three times a week.
The mean annual rate of falls in the intervention group was 0.87
compared with 1.34 in the control group, a difference of 0.47 falls
a year (95% CI 0.04 to 0.90).

Harms: No additional harms in the intervention group were reported.

Comment: None.

QUESTION What are the effects on blood cholesterol of dietary
advice to reduce fat, increase polyunsaturated fats, and
decrease saturated fats?

OPTION COUNSELLING

Systematic reviews have found that advice on eating a cholesterol
lowering diet (i.e. advice to reduce fat intake or increase the
polyunsaturated : saturated fatty acid ratio in the diet) leads to a small
reduction in blood cholesterol concentrations in the long term (≥ 6
months). We found no evidence to support the effectiveness of such
advice in primary care.

Benefits: Effects on blood cholesterol: We found three systematic
reviews13,44,45 and two subsequent RCTs46,47 that reported bio-
chemical rather than clinical end points. None of the reviews
included evidence after 1996. One review (search date 1993)
identified five trials of cholesterol lowering dietary advice (principally
advice from nutritionists or specially trained counsellors) with follow
up for 9–18 months.44 It found a reduction in blood cholesterol
concentration in the intervention group of 0.22 mmol/L (95%
CI 0.05 mmol/L to 0.39 mmol/L) compared with the control group.
There was significant heterogeneity (P < 0.02), with two outlying
studies — one showing no effect and one showing a larger effect.
This review excluded trials in people at high risk of heart disease.
Another systematic review (search date 1994) identified 13 trials of
more than 6 months’ duration and included people at high risk of
heart disease.13 It found that dietary advice reduced blood choles-
terol (mean reduction in blood cholesterol concentration with
advice 4.5%, 95% CI 3.9% to 5.1%; given a mean baseline choles-
terol of 6.3 mmol/L, mean AR about 0.3 mmol/L). The third system-
atic review (search date 1996, 1 trial,48 76 people) found no
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significant difference between brief versus intensive advice from a
general practitioner and dietician on blood cholesterol at 1 year.45

The first subsequent RCT (186 men and women at high risk of
coronary heart disease) compared advice on healthy eating versus
no intervention. At 1 year it found no significant differences between
groups in total and low density lipoprotein cholesterol concentra-
tions for either sex, even though the reported percentage of energy
from fat consumed by both women and men in the advice group
decreased significantly compared with that reported by the women
and men in the control group.46 These results may reflect bias
caused by self reporting of dietary intake. The second RCT, in 531
men with hypercholesterolaemia (with and without other hyperlipi-
daemias) and fat intake of about 35%, compared dietary advice
aimed at reducing fat intake to 30% versus 26% versus 22%. All
interventions were similarly effective for reducing fat intake (total fat
intake after intervention about 26% in all groups).47 Effects on
clinical outcomes: We found two systematic reviews that reported
on morbidity and mortality.13,49 The first review (search date 1994)
compared 13 separate and single dietary interventions.13 It found
no significant effect of dietary interventions on total mortality or
coronary heart disease mortality but found a reduction in non-fatal
myocardial infarction (total mortality: OR 0.93, 95% CI 0.84 to
1.03; coronary heart disease mortality: OR 0.93, 95% CI 0.82 to
1.06; non-fatal myocardial infarction: OR 0.77, 95% CI 0.67 to
0.90). The second review (search date 1999, 27 studies including
40 intervention arms, 30 901 person years) found dietary advice to
reduce or modify dietary fat had no significant effect on total
mortality or cardiovascular disease mortality compared with no
dietary advice but significantly reduced cardiovascular disease
events (total mortality: HR 0.98, 95% CI 0.86 to 1.12; cardiovas-
cular disease mortality: HR 0.98, 95% CI 0.77 to 1.07; cardiovas-
cular disease events: HR 0.84, 95% CI 0.72 to 0.99).49 RCTs in
which people were followed for more than 2 years showed signifi-
cant reductions in the rate of cardiovascular disease events. The
relative protection from cardiovascular disease events was similar in
both high and low risk groups, but was significant only in high risk
groups.

Harms: We found no evidence about harms.

Comment: The finding of a 0.2–0.3 mmol/L reduction in blood cholesterol in
the two systematic reviews accords with the findings of a meta-
analysis of the plasma lipid response to changes in dietary fat and
cholesterol.50 The analysis included data from 244 published
studies (trial duration 1 day to 6 years), and concluded that
adherence to dietary recommendations (30% energy from fat,
< 10% saturated fat, and < 300 mg cholesterol/day) compared
with average US dietary intake would reduce blood cholesterol by
about 5%.
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QUESTION Does dietary advice to reduce sodium intake lead to a
sustained fall in blood pressure?

OPTION ADVICE ON REDUCING SODIUM INTAKE TO REDUCE
BLOOD PRESSURE

One systematic review has found that, compared with usual care,
intensive interventions to reduce sodium intake, unsuited to primary care
or population prevention programmes, provide only small reductions in
blood pressure, and effects on deaths and cardiovascular events are
unclear.

Benefits: We found one systematic review (search date 2000).51 The review
(5 RCTs in 2326 normotensive people and 3 RCTs in 801 people
being treated for hypertension with follow up of ≥ 6 months)
compared the effects of advice to restrict dietary sodium (involving
intensive group or individual nutrition counselling programmes)
versus usual or control diet. It found that systolic blood pressure
was significantly reduced at 13–60 months (reduction 1.1 mm Hg,
95% CI 0.4 mm Hg to 1.8 mm Hg). It found no significant difference
in diastolic blood pressure (reduction +0.6 mm Hg, 95% CI
+1.5 mm Hg to –0.3 mm Hg). Mortality and cardiovascular deaths
were inconsistently reported, and effects were unclear.51

Harms: None reported.

Comment: None.

QUESTION What are the effects of lifestyle interventions to
achieve sustained weight loss?

OPTION ADVICE ON DIET AND EXERCISE SUPPORTED BY
BEHAVIOURAL THERAPY FOR THE ENCOURAGEMENT OF
WEIGHT LOSS

Systematic reviews and subsequent RCTs have found that combined
advice on diet and exercise, supported by behavioural therapy, is probably
more effective in achieving weight loss than either diet or exercise advice
alone. A low energy diet is the most effective lifestyle intervention for
weight loss. Combined personal and computerised tailoring of weight loss
programmes may improve maintenance of weight loss. RCTs have found
no significant differences in weight loss between interventions to
promote physical activity. Weight regain is likely, but weight loss of 2–6 kg
may be sustained over at least 2 years.

Benefits: We found three systematic reviews52–54 and 19 additional
RCTs.55–73 One systematic review (search date 1995) identified one
relevant RCT that found that the combination of diet and exercise in
conjunction with behavioural therapy produced significantly greater
weight loss than diet alone at 1 year (mean weight loss: 7.9 kg with
diet and exercise v 3.8 kg with diet alone; significance result not
reported).52 The second systematic review of the detection, preven-
tion, and treatment of obesity (search date 1999) included eight
RCTs comparing dietary prescriptions versus exercise, counselling,
or behavioural therapy for the treatment of obesity, and three RCTs
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comparing dietary counselling alone versus no intervention. In both
comparisons, initial weight loss was followed by gradual weight
regain once treatment had stopped (mean difference in weight
change at least 2 years after baseline, 2–6 kg with dietary prescrip-
tion and 2–4 kg with dietary counselling).53 The third systematic
review (search date 1997) of RCTs and observational studies
similarly found that a combination of diet and exercise, supported
by behavioural therapy, was more effective than any one or two of
these individual interventions.54 The first additional RCT compared
advice on an energy restricted diet to advice on a fat restricted
diet.60 Weight loss was greater on an energy restricted diet than on
the fat restricted diet at 6 months (–11.2 kg with energy restricted
diet v –6.1 kg with fat restricted diet; P < 0.001) and at 18 months
(–7.5 kg with energy restricted diet v –1.8 kg with fat restricted diet;
P < 0.001). The next seven additional RCTs focused on physical
activity.56–58,62-64,67 The heterogeneity of interventions makes pool-
ing of data inappropriate, but no major differences were found
between the various behavioural therapies and exercise regimes.
The ninth additional RCT found behavioural choice therapy
increased weight loss at 12 months compared with standard
behavioural therapy (see glossary, p 117) (–10.1 kg with behav-
ioural choice therapy v –4.3 kg with standard behavioural therapy;
P < 0.01).59 The 10th additional RCT (166 people) compared
standard behavioural therapy plus support from friends with stand-
ard behavioural therapy without support. It found no additional
weight loss at 16 months with social support from friends (–4.7 kg
with behavioural therapy plus support v –3.0 kg with behavioural
therapy without support, P > 0.05).61 The 11th additional RCT
(results from 89 overweight women with impaired glucose tolerance
analysed) published only in abstract form compared three interven-
tions: behaviour modification plus nutritional information at quar-
terly visits; dietary advice only at quarterly visits; and one dietary
advice session only.65 It found that weight reduction after 2 years
was greater with the behaviour modification programme but levels
of statistical significance were not reported (percentage weight
change from baseline: –5.5% with behaviour modification v –3.2%
with dietary advice quarterly v –1.2% with one diet session only).
The 12th additional RCT (76 women, 58 analysed) found no
statistically significant difference between a 10 week standard
cognitive behavioural programme (see glossary, p 117) compared
with a modified cognitive behavioural programme after 1 year follow
up (weight change from baseline: –2.1 kg with modified programme
v –3.8 kg with standard programme; P value not reported).66 The
13th additional RCT68 has found that adding meal replacements to
a dietician led group intervention improved weight loss at 1 year
(9.1% weight loss with replacements v 4.1% without) although the
14th additional RCT69 found that adding body image treatment did
not significantly improve weight loss compared with dietician led
treatment alone. The 15th and 16th RCTs examined effects of
advice to lose weight among people who were overweight and
hypertensive.55,70 The 15th RCT (1191 people) found that weight
loss advice reduced weight and hypertension more than no weight
loss advice at 3 years (weight change at 3 years: –0.2 kg with advice
v +1.8 kg with control; RR for hypertension with advice v control
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0.81, 95% CI 0.70 to 0.95).70 Subgroup analysis of the 16th RCT
(585 overweight elderly people with hypertension) found that
weight loss advice reduced body weight more than no weight loss
advice, but the statistical significance of the difference was not
reported (weight change at 30 months –4.7 kg with weight loss
programme v –0.9 kg with no weight loss programme).55 The 17th
RCT (588 overweight people) compared three different cognitive
behavioural approaches for tailoring lifestyle modification goals:
workbook alone (no tailoring of goals); adding computerised tailor-
ing using computer kiosks with touch screen monitors to help
participants tailor goals; and adding both computers and staff
consultation to tailor goals.71 After 12 months, it found that all
groups achieved a statistically significant mean weight loss from
baseline. It found that combined personal and computerised tailor-
ing improved weight loss compared with workbook alone (mean
weight change –1 kg with workbook v –2.1 kg with computerised
tailoring v –3.3 kg with combined personal and computerised tai-
loring; P = 0.02 for workbook v combined group). The 18th addi-
tional RCT (78 obese female chronic dieters, 52 analysed) com-
pared the effects of a 24 week “non-diet” wellness programme
intervention with a traditional “weight loss” programme. It found
that the weight loss programme increased weight loss compared
with the non-diet programme at 1 year (diet 101.1 kg at baseline to
95.2 kg at 1 year v non-diet 99.6 kg at baseline to 99.9 kg at 1
year; P < 0.001).72 The 19th additional RCT (101 obese men and
women) compared the effects of a moderate fat (based on the
Mediterranean diet), low energy diet compared with a low fat, low
energy diet.73 It found that the moderate fat diet increased weight
loss compared with the low fat diet after 18 months (difference in
weight change 7.0 kg, 95% CI 5.3 kg to 8.7 kg). There was a mean
decrease in body weight of 4.1 kg in the moderate fat group
compared with an increase in body weight of 2.9 kg in the low fat
group.

Harms: The systematic reviews and RCTs provided no evidence about harms
resulting from diet or exercise for weight loss.

Comment: In one RCT (78 obese women), the withdrawal rate for a diet
programme was 41% compared with 8% in a non-diet control.72

QUESTION What are the effects of lifestyle interventions to
maintain weight loss?

OPTION LIFESTYLE INTERVENTIONS TO MAINTAIN WEIGHT LOSS

One systematic review and additional RCTs have found that most types of
maintenance strategy result in smaller weight gains or greater weight
losses compared with no contact. Strategies that involve personal
contact with a therapist, family support, walking training programmes, or
multiple interventions, or are weight focused, seem most effective.

Benefits: We found one systematic review52 and nine additional RCTs.74–82

The systematic review (search date 1995, 21 studies) compared
different types and combinations of interventions. It found that
increased contact with a therapist in the long term produced
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smaller weight gain or greater weight loss, and that additional self
help peer groups, self management techniques, or involvement of
the family or spouse may increase weight loss. The largest weight
loss was seen in programmes using multiple strategies. Two addi-
tional small RCTs (102 people74 and 100 people in two trials78)
assessed simple strategies without face to face contact with a
therapist. Frequent telephone contacts, optional food provision,
continued self monitoring, urge control, or relapse prevention did
not reduce the rate of weight regain. One small RCT (117 people)
found that telephone contacts plus house visits did reduce the rate
of weight regain compared with no intervention (3.65 kg with
telephone contacts plus house visits v 6.42 kg with no intervention;
P = 0.048).75 One further small RCT (80 obese women) found no
difference in weight change at 1 year between participants offered
relapse prevention training or problem solving compared with no
further contact.80 One RCT (82 women) compared two walking
programmes (4.2 or 8.4 MJ/week) plus diet counselling versus diet
counselling alone after a 12 week intensive weight reduction
programme.79 Both walking programmes reduced weight regain at
1 year (reduction in weight gain compared with dietary counselling
alone 2.7 kg, 95% CI 0.2 kg to 5.2 kg with low intensity programme
and 2.6 kg, 95% CI 0 kg to 5.1 kg with high intensity programme).
At 2 years, weight regain was not significantly different between
high intensity programme and control, but was reduced in the low
intensity group (reduction in weight gain 3.5 kg, 95% CI 0.2 kg to
6.8 kg with low intensity programme and +0.2 kg, 95% CI –3.1 kg
to +3.6 kg with high intensity programme). One additional small
RCT (67 people) found that people on a weight focused programme
maintained weight loss better than those on an exercise focused
programme (0.8 kg with weight focused programme v 4.4 kg with
exercise focused programme; P < 0.01).76 One 5 year RCT (489
menopausal women) compared behavioural intervention in two
phases aimed at lifestyle changes in diet and physical activity with
lifestyle assessment. People in the intervention group were encour-
aged to lose weight during the first 6 months (phase I), and
thereafter maintain this weight loss for a further 12 months (phase
II). The intervention resulted in weight loss compared with control
during the first 6 months (–8.9 lb [–4.0 kg] v –0.8 lb [–0.4 kg];
P < 0.05), most of which was sustained over phase II (–6.7 lb
[–3.0 kg] v –0.6 lb [–0.3 kg]; P < 0.05).77 One RCT (90 obese men)
compared the effects of walking, resistance training of moderate
dose 6 at months, and no increase in exercise control after a
2 month weight loss programme with a very low energy diet.82 It
found no significant difference in long term weight maintenance
between walking and resistance training programmes and control at
23 months (adjusted mean difference in weight compared with
control: +0.8 kg with walking, 95% CI –4.0 kg to +5.6 kg v –0.5 kg
with resistance, 95% CI –5.0 kg to +4.0 kg; P between interven-
tions = 0.8). There was poor adherence to prescribed exercise
(82% with walking v 66% with resistance).82 One RCT (122 over-
weight men and women, 101 analysed) compared the effects of a
weight maintenance programme conducted in person (frequent
support or minimal support) or over the Internet for 1 year, after a
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6 month weight loss programme.81 It found significantly less weight
loss with Internet support compared with in person support (weight
loss: –5.7 kg with Internet support v –10.4 kg with minimal in
person support v –10.4 kg with frequent in person support,
P < 0.05).81

Harms: We found no direct evidence that interventions designed to main-
tain weight loss are harmful.

Comment: Weight regain is common. The resource implication of providing
long term maintenance of any weight loss may be a barrier to the
routine implementation of maintenance programmes. One RCT
(122 obese people) comparing in person and Internet support for
weight maintenance, found attrition rates of 18% after 6 months
and 24% after 18 months.81

QUESTION What are the effects of lifestyle advice to prevent
weight gain?

OPTION LIFESTYLE ADVICE TO PREVENT WEIGHT GAIN

One small RCT found that low intensity education increased weight loss. A
second RCT found no significant effect on weight gain from a postal
newsletter with or without a linked financial incentive. One RCT found that
lifestyle advice prevented weight gain in perimenopausal women
compared with assessment alone.

Benefits: We found three systematic reviews (search dates 1995,52 1999,53

and not stated83) that included the same two RCTs84,85 and two
subsequent RCTs.86,87 The first RCT (219 people) compared low
intensity education with a financial incentive to maintain weight
versus an untreated control group. It found significantly greater
average weight loss in the intervention group than in the control
group (–0.95 kg with intervention v –0.14 kg with control;
P = 0.03).84 The second RCT (228 men and 998 women) com-
pared a monthly newsletter versus the newsletter plus a lottery
incentive versus no contact. There was no significant difference in
weight gain after 3 years between the groups (1.6 kg with newslet-
ter v 1.5 kg with newsletter plus lottery incentive v 1.8 kg with no
contact).85 The first subsequent RCT (535 perimenopausal women)
found that lifestyle advice reduced weight gain over 2 years com-
pared with assessment alone (weight gain 0.5 kg with advice v

11.5 kg with assessment alone).86 The second small subsequent
RCT (40 female students, 33 analysed) compared the effects of a
one semester nutrition course (4 months) with no such course.87 It
found no significant change from mean baseline weight in either
group 1 year after the end of intervention (66.7 kg at baseline to
67.7 kg at 1 year with course v 65.7 kg at baseline to 68.9 kg at
1 year with no course).

Harms: None reported.

Comment: None.
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QUESTION What are the effects of training professionals in
promoting reduction of body weight?

OPTION TRAINING HEALTH PROFESSIONALS TO PROMOTE
REDUCTION OF BODY WEIGHT

One systematic review of poor quality RCTs found little evidence on the
sustained effect of interventions to improve health professionals’
management of obesity. One subsequent small RCT found limited
evidence that training for primary care doctors in nutrition counselling
plus a support programme reduced body weight of the people in their
care over 1 year.

Benefits: We found one systematic review (search date 2000, 18 RCTs, 8
with follow up > 1 year)88 and one subsequent RCT.89 The studies
in the review were heterogeneous and poor quality. The subsequent
RCT (45 people) compared nutrition counselling training plus a
support programme for primary care doctors versus usual care.89

The nutrition supported intervention compared with usual care
increased weight loss at 1 year (additional weight loss 2.3 kg;
P < 0.001).

Harms: None reported.

Comment: The doctors were randomly allocated to treatment but the analysis
of results was based on the people in the care of those doctors. No
allowance was made for cluster bias. This increases the likelihood
that the additional weight loss could have occurred by chance.

GLOSSARY
Behavioural choice therapy A cognitive behavioural intervention based on a
decision making model of women’s food choice. This relates situation specific
eating behaviour to outcomes and goals using decision theory. The outcomes and
goals governing food choice extend beyond food related factors to include self
esteem and social acceptance.
Cognitive behavioural programme Traditional cognitive behavioural topics (e.g.
self monitoring, stimulus control, coping with cravings and high risk situations,
stress management, and relaxation techniques) along with topics of particular
importance to women (e.g. healthy eating, weight management, mood manage-
ment, and managing work and family).
Motivational interviewing A goal directed counselling style that helps participants
to understand and resolve areas of ambivalence that impede behavioural change.
Standard behavioural therapy A behavioural weight management programme
that incorporates moderate calorie restriction to promote weight loss.
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Heart failure
Search date June 2003

Robert McKelvie

QUESTIONS

Effects of non-drug treatments . . . . . . . . . . . . . . . . . . . . . . . . . . . .126
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INTERVENTIONS

Beneficial
Angiotensin converting enzyme

inhibitors. . . . . . . . . . . . . . .129
� Blockers . . . . . . . . . . . . . . .134
Digoxin (improves morbidity in

people already receiving diuretics
and angiotensin converting
enzyme inhibitors) . . . . . . . .132

Likely to be beneficial
Angiotensin II receptor blockers

. . . . . . . . . . . . . . . . . . . ...131
Eplerenone (in people with

myocardial infarction
complicated by left ventricular
dysfunction and heart failure
already on medical
treatment). . . . . . . . . . . . . .137

Exercise . . . . . . . . . . . . . . . . .128
Implantable cardiac defibrillators

(in people with heart failure and
near fatal arrhythmias) . . . . .140

Multidisciplinary interventions. .126
Prophylactic use of implantable

cardiac defibrillators in people
at high risk of arrhythmia . . .140

Spironolactone in people with
severe heart failure . . . . . . .137

Unknown effectiveness
Amiodarone . . . . . . . . . . . . . .139
Anticoagulation . . . . . . . . . . . .141
Antiplatelet agents . . . . . . . . .142
Treatments for diastolic heart

failure . . . . . . . . . . . . . . . . .145

Unlikely to be beneficial
Calcium channel blockers . . . .136

Likely to be ineffective or harmful
Non-amiodarone antiarrhythmic

drugs . . . . . . . . . . . . . . . . .139
Positive inotropes (other than

digoxin) . . . . . . . . . . . . . . . .132

To be covered in future updates
Atheroma risk factor modification
Coronary revascularisation
Vasodilators

See glossary, p 146

Key Messages

¶ Angiotensin converting enzyme inhibitors Systematic reviews and RCTs
have found that angiotensin converting enzyme inhibitors reduce ischaemic
events, mortality, and hospital admission for heart failure compared with
placebo. Relative benefits are similar in different groups of people, but absolute
benefits are greater in people with severe heart failure. RCTs in people with
asymptomatic left ventricular systolic dysfunction and in people with other risk
factors have found that angiotensin converting enzyme inhibitors delay the
onset of symptomatic heart failure and reduce cardiovascular events compared
with placebo.
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¶ � Blockers Systematic reviews have found strong evidence that adding a �
blocker to an angiotensin converting enzyme inhibitor decreases mortality and
hospital admission. Limited evidence from a subgroup analysis of one RCT
found no significant effect on mortality in black people.

¶ Digoxin (improves morbidity in people already receiving diuretics and
angiotensin converting enzyme inhibitors) One large RCT in people already
receiving diuretics and angiotensin converting enzyme inhibitors found that
digoxin reduced the proportion of people admitted to hospital for worsening
heart failure at 37 months compared with placebo, but found no significant
difference between groups in mortality.

¶ Angiotensin II receptor blockers One systematic review found no significant
difference between angiotensin receptor blockers and placebo in all cause
mortality and hospital admission in people with New York Heart Association
class II–IV heart failure, although a smaller proportion of people died or were
admitted with heart failure with angiotensin receptor blockers. This lack of
significant effect may be explained by the small number of deaths and
admissions reported. The review found no significant difference between
angiotensin receptor blockers and angiotensin converting enzyme inhibitors in
all cause mortality or hospital admission. It found that angiotensin receptor
blockers plus angiotensin converting enzyme inhibitors reduced admission for
heart failure compared with angiotensin converting enzyme inhibitors alone,
but found no significant difference between groups in all cause mortality.

¶ Eplerenone (in people with myocardial infarction complicated by left
ventricular dysfunction and heart failure already on medical treatment)
One large RCT in people with recent myocardial infarction complicated by left
ventricular dysfunction and clinical heart failure already on medical treatment
(which could include angiotensin converting enzyme inhibitors, angiotensin
receptor blockers, diuretics, � blockers, or coronary reperfusion therapy) found
that adding eplerenone (an aldosterone receptor antagonist) reduced mortality
compared with placebo.

¶ Exercise One systematic review found that exercise training improved physi-
ological measures compared with control. One included RCT that assessed
clinical outcomes found that exercise improved quality of life, and reduced
cardiac events, mortality, and hospital admission for heart failure at 12 months
compared with control. One subsequent RCT found no significant difference
between 3 months of supervised aerobic plus resistance training followed by 9
months of home based training and usual care in 6 minute walk distance, total
mortality, or quality of life at 12 months.

¶ Implantable cardiac defibrillators (in people with heart failure and near
fatal arrhythmia) One RCT has found good evidence that an implantable
cardiac defibrillator reduces mortality in people with heart failure who have
experienced a near fatal ventricular arrhythmia.

¶ Multidisciplinary interventions One systematic review has found that multi-
disciplinary programmes reduce admissions to hospital compared with con-
ventional care, but found no significant difference in mortality. The review found
that telephone contact plus improved coordination of primary care had no
significant effect on admission rate. Two RCTs included in the review found that
that home based support reduced cardiovascular events at 3–6 years com-
pared with usual care. Subsequent RCTs found that education, nurse led
support, and multidisciplinary programmes reduced death and hospital
readmission and improved quality of life at 12 weeks to 1 year compared with
usual care.
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¶ Prophylactic use of implantable cardiac defibrillators in people at high
risk of arrhythmia Two RCTs have found that implantable cardiac defibrillators
reduce mortality compared with medical treatment in people with heart failure
and at high risk of arrhythmia, whereas one RCT found no significant difference
in mortality.

¶ Spironolactone in people with severe heart failure One large RCT in people
with severe heart failure taking diuretics, angiotensin converting enzyme
inhibitors, and digoxin has found that adding spironolactone compared with
placebo reduces mortality after 2 years.

¶ Amiodarone Systematic reviews found weak evidence suggesting that amio-
darone may reduce mortality compared with placebo. However, we were not
able to draw firm conclusions about the effects of amiodarone in people with
heart failure.

¶ Anticoagulation A preliminary report from one RCT found no significant
difference between warfarin and no antithrombotic treatment or between
warfarin and aspirin in the combined outcome of death, myocardial infarction,
and stroke after 27 months. However, the RCT may have lacked power to
detect a clinically important difference.

¶ Antiplatelet agents A preliminary report from one RCT found no significant
difference between aspirin and no antithrombotic treatment or between aspirin
and warfarin in the combined outcome of death, myocardial infarction, and
stroke after 27 months. However, the RCT may have lacked power to detect a
clinically important difference.

¶ Treatments for diastolic heart failure We found no RCTs in people with
diastolic heart failure.

¶ Calcium channel blockers One systematic review has found no significant
difference in mortality between second generation dihydropyridine calcium
channel blockers and placebo. RCTs comparing other calcium channel blockers
versus placebo also found no evidence of benefit.

¶ Non-amiodarone antiarrhythmic drugs Evidence extrapolated from one
systematic review in people treated after a myocardial infarction suggests that
other antiarrhythmic drugs (apart from � blockers) may increase mortality.

¶ Positive inotropes (other than digoxin) RCTs in people with heart failure
found that positive inotropic drugs other than digoxin (ibopamine, milrinone,
and vesnarinone) increased mortality over 6–11 months compared with
placebo. One systematic review in people with heart failure found a non-
significant increase in mortality with intravenous inotropic drugs that act
through the adrenergic pathway compared with placebo or control, and
insufficient data to determine whether symptoms improved. It suggested that
their use may not be safe.

DEFINITION Heart failure occurs when abnormality of cardiac function causes
failure of the heart to pump blood at a rate sufficient for metabolic
requirements under normal filling pressure. It is characterised
clinically by breathlessness, effort intolerance, fluid retention, and
poor survival. It can be caused by systolic or diastolic dysfunction
and is associated with neurohormonal changes.1 Left ventricular
systolic dysfunction (LVSD) is defined as a left ventricular ejection
fraction below 0.40. It may be symptomatic or asymptomatic.
Defining and diagnosing diastolic heart failure can be difficult.
Recently proposed criteria include: (1) clinical evidence of heart
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failure; (2) normal or mildly abnormal left ventricular systolic func-
tion; and (3) evidence of abnormal left ventricular relaxation, filling,
diastolic distensibility, or diastolic stiffness.2 However, assessment
of some of these criteria is not standardised.

INCIDENCE/
PREVALENCE

Both the incidence and prevalence of heart failure increase with
age. Studies of heart failure in the USA and Europe found that under
65 years of age the incidence is 1/1000 men a year and 0.4/1000
women a year. Over 65 years, incidence is 11/1000 men a year and
5/1000 women a year. Under 65 years the prevalence of heart
failure is 1/1000 men and 1/1000 women; over 65 years the
prevalence is 40/1000 men and 30/1000 women.3 The prevalence
of asymptomatic LVSD is 3% in the general population.4–6 The
mean age of people with asymptomatic LVSD is lower than that for
symptomatic individuals. Both heart failure and asymptomatic LVSD
are more common in men.4–6 The prevalence of diastolic heart
failure in the community is unknown. The prevalence of heart failure
with preserved systolic function in people in hospital with clinical
heart failure varies from 13–74%.7,8 Less than 15% of people with
heart failure under 65 years have normal systolic function, whereas
the prevalence is about 40% in people over 65 years.7

AETIOLOGY/
RISK FACTORS

Coronary artery disease is the most common cause of heart failure.3

Other common causes include hypertension and idiopathic dilated
congestive cardiomyopathy. After adjustment for hypertension, the
presence of left ventricular hypertrophy remains a risk factor for the
development of heart failure. Other risk factors include cigarette
smoking, hyperlipidaemia, and diabetes mellitus.4 The common
causes of left ventricular diastolic dysfunction are coronary artery
disease and systemic hypertension. Other causes are hypertrophic
cardiomyopathy, restrictive or infiltrative cardiomyopathies, and
valvular heart disease.8

PROGNOSIS The prognosis of heart failure is poor, with 5 year mortality ranging
from 26–75%.3 Up to 16% of people are readmitted with heart
failure within 6 months of first admission. In the USA, heart failure
is the leading cause of hospital admission among people over 65
years of age.3 In people with heart failure, a new myocardial
infarction increases the risk of death (RR 7.8, 95% CI 6.9 to 8.8).
About a third of all deaths in people with heart failure are preceded
by a major ischaemic event.9 Sudden death, mainly caused by
ventricular arrhythmia, is responsible for 25–50% of all deaths, and
is the most common cause of death in people with heart failure.10

The presence of asymptomatic LVSD increases an individual’s risk
of having a cardiovascular event. One large prevention trial found
that for a 5% reduction in ejection fraction, the risk ratio for
mortality was 1.20 (95% CI 1.13 to 1.29). For hospital admission
for heart failure, the risk ratio was 1.28 (95% CI 1.18 to 1.38) and
the risk ratio for heart failure was 1.20 (95% CI 1.13 to 1.26).4 The
annual mortality for people with diastolic heart failure varies in
observational studies (1.3–17.5%).7 Reasons for this variation
include age, the presence of coronary artery disease, and variation
in the partition value used to define abnormal ventricular systolic
function. The annual mortality for left ventricular diastolic dysfunc-
tion is lower than that found in people with systolic dysfunction.11
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AIMS OF
INTERVENTION

To relieve symptoms; to improve quality of life; to reduce morbidity
and mortality; with minimum adverse effects.

OUTCOMES Functional capacity (assessed by the New York Heart Association
[see glossary, p 146] functional classification or more objectively by
using standardised exercise testing or the 6 minute walk test);12

quality of life (assessed with questionnaires);13 mortality; adverse
effects of treatment. Proxy measures of clinical outcome (e.g. left
ventricular ejection fraction and hospital readmission rates) are
used only when clinical outcomes are unavailable.

METHODS Clinical Evidence search and appraisal June 2003. Generally, RCTs
with fewer than 500 people have been excluded because of the
number of large RCTs available. If for any comparison very large
RCTs exist then much smaller RCTs have been excluded, even if they
have more than 500 people.

QUESTION What are the effects of non-drug treatments?

OPTION MULTIDISCIPLINARY INTERVENTIONS

One systematic review has found that multidisciplinary programmes
reduce admission to hospital compared with conventional care, but found
no significant difference in mortality. The review found that telephone
contact plus improved coordination of primary care had no significant
effect on admission rate. Two RCTs included in the review found that
home based support reduced cardiovascular events at 3–6 years
compared with usual care. Subsequent RCTs found that education, nurse
led support, and multidisciplinary programmes reduced death and
hospital readmission and improved quality of life at 12 weeks to 1 year
compared with usual care.

Benefits: We found one systematic review (search date 1999, 11 RCTs,
2067 people with heart failure)14 and seven subsequent RCTs.15–21

Multidisciplinary programmes in the review included treatments
such as nutrition advice, counselling, patient education, and exer-
cise training. The review found that multidisciplinary interventions
significantly reduced hospital admission compared with conven-
tional care (11 RCTs; 406/1001 [40.6%] with multidisciplinary
programme v 474/1011 [46.9%] with conventional care; RR 0.87,
95% CI 0.79 to 0.96), but found no significant difference in
mortality (7 RCTs; 104/534 [19.5%] with multidisciplinary pro-
gramme v 121/572 [21.2%] with conventional care; RR 0.94, 95%
CI 0.75 to 1.19). However, the hospital admission results were
heterogeneous by intervention. Specialised follow up by a multidis-
ciplinary team significantly reduced admissions to hospital (9 RCTs;
1366 people with heart failure; RR 0.77, 95% CI 0.68 to 0.86), but
there was no benefit from telephone contact plus improved coordi-
nation of primary care services (2 RCTs; 646 people with heart
failure; RR 1.15, 95% CI 0.96 to 1.37). One subsequent report of
two RCTs included in the review (297 people living at home with at
least 1 hospital admission for heart failure) found that home based
support significantly increased event free survival at 3–6 years
compared with usual care (median event free survival: 7 months
with support v 3 months with usual care; P < 0.01).22 However, it
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found no significant difference in mortality between support and
usual care at 5 years (83/149 [56%] with support v 96/148 [65%]
with usual care; P = 0.06). The first subsequent RCT (88 people
recently discharged after admission for heart failure) found that,
compared with usual care, nurse led education and support signifi-
cantly reduced the proportion of people who either died or had at
least one readmission at 1 year (25/44 [57%] with support v 36/44
[82%] with usual care; RR 0.69, 95% CI 0.52 to 0.92).15 The
second subsequent RCT (200 people admitted with chronic heart
failure) found no significant difference between protocol driven
support plus management by nurses and usual care in mortality at
6 months (7/102 [7%] with support v 13/98 [13%] with usual care;
P = 0.14).16 It found that support significantly improved quality of
life compared with usual care at 6 months (Minnesota Living with
Heart Failure Questionnaire: final score 35.7 with support v 45.3
with usual care; P = 0.01). The third subsequent RCT (98 people)
found that nurse led education plus specialist dietician advice
significantly reduced readmission rate for heart failure compared
with usual care at 12 weeks (readmission for heart failure: 1/51
[2%] with support v 11/47 [23%] with usual care; P < 0.01;
OR 0.07, 95% CI 0.01 to 0.53).17 The fourth subsequent RCT (216
people with heart failure) compared home nurse visit management
(3 visits during the first week, 2 visits during the second and third
weeks, 1 visit during the fourth and fifth week, then as needed)
versus a nurse telemanagement programme (home monitoring
device to measure weight, blood pressure, heart rate, and oxygen
saturation, which transmitted data daily to a secure internet site to
be reviewed by an advanced practice nurse and cardiologist) after
hospital discharge.18 It found that the nurse telemanagement
programme significantly reduced heart failure readmissions after 3
months compared with the home nurse visit programme (13 with
nurse telemanagement v 24 with home nurse visit; P < 0.001) and
significantly reduced length of stay (49.5 days with nurse telema-
nagement v 105 days with home nurse visit; P < 0.001). The fifth
subsequent cluster RCT (197 people with heart failure) compared
an integrated primary and secondary care programme (involving
review at a hospital based heart failure clinic, individual and group
education sessions, personal diary to record medication and body
weight, booklets, and follow up alternating between the hospital
and general practitioner) versus usual care after hospital dis-
charge.19 The unit of randomisation was the person’s general
practitioner. The RCT found no significant difference between the
integrated programme and usual care in the combined end point of
death or readmission after 1 year. It found that the integrated
programme significantly reduced multiple admissions after 1 year
compared with usual care (56 with integrated programme v 95 with
usual care; P = 0.015). The sixth subsequent cluster RCT (358
people with heart failure) compared a telephone case management
programme (including a registered nurse using a decision support
software programme, printed educational material, reports sent to
the person’s physician, guidelines for treatment of heart failure)
versus usual care after hospital discharge.20 The unit of randomi-
sation was the person’s general practitioner. The RCT found that the
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telephone programme significantly reduced heart failure hospitali-
sation rate after 3 and 6 months compared with usual care (3
months: 45.7% lower, P = 0.03; 6 months: 47.8% lower,
P = 0.01). It found that, compared with usual care, the telephone
programme significantly reduced heart failure hospital days
(P = 0.03) and multiple readmission (P = 0.03) after 6 months.
The seventh subsequent RCT (234 people with heart failure) com-
pared a heart failure management programme delivered by a day
hospital (staff included a cardiologist, nurses, physiotherapist, with
a plan of care structured for each person) versus usual care after
hospital discharge.21 It found that the programme significantly
reduced readmissions to hospital after 12 months compared with
usual care (13 with programme v 78 with usual care;
P < 0.00001). It also found that the programme significantly
reduced cardiac death after 1 year compared with usual care
(3/112 [3%] with programme v 21/112 [17%] with usual care;
P < 0.0007).

Harms: The review and subsequent RCTs did not report on harms (see
comment below).

Comment: RCTs in the review were small, involved highly selected patient
populations, lasted less than 6 months, and were usually performed
in academic centres, so results may not generalise to longer term
outcomes based in smaller community centres. The review sug-
gested that disease management programmes may fragment care
such that peoples’ other conditions are overlooked.14 However, it
did not provide evidence to support this.

OPTION EXERCISE

One systematic review has found that exercise training improved
physiological measures compared with control. One included RCT that
assessed clinical outcomes found that exercise improved quality of life,
and reduced cardiac events, mortality, and hospital readmission for heart
failure at 12 months compared with control. One subsequent RCT found
no significant difference between 3 months of supervised aerobic plus
resistance training followed by 9 months of home based training and
usual care in 6 minute walk distance, total mortality, or quality of life at
12 months.

Benefits: We found one systematic review (search date 2000, 14 RCTs, 582
people)23 and one subsequent RCT.24 The included RCTs predomi-
nantly excluded people with other illnesses and most used a cycle
ergometer or combined exercise programme. Only one identified
RCT lasted longer than 6 months. The review did not perform a
meta-analysis. Overall, the review reported that 12 of the 14 RCTs
found a positive effect for exercise training on physiological meas-
ures compared with control.23 One RCT (99 people with heart
failure, 88 men) evaluated clinical outcomes.25 It compared 12
months of exercise training versus no exercise training. It found that
exercise significantly improved quality of life, reduced fatal or
non-fatal cardiac events, and reduced mortality and hospital
readmission for heart failure at 12 months (quality of life assessed
using Minnesota Living with Heart Failure Questionnaire, P < 0.001
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in favour of exercise; fatal or non-fatal cardiac events: 17/50 [34%]
with exercise v 37/49 [76%] without exercise; ARR 42%, 95%
CI 20% to 58%; RR 0.45, 95% CI 0.23 to 0.73; NNT 2, 95% CI 2 to
5; mortality: 9/50 [18%] with exercise v 20/49 [41%] without
exercise; RR 0.44, 95% CI 0.20 to 0.87; NNT 4, 95% CI 3 to 19;
hospital readmission for heart failure: 5/50 [10%] with exercise v

14/49 [29%] without exercise; ARR 19%, 95% CI 3% to 25%;
RR 0.35, 95% CI 0.12 to 0.88; NNT 5, 95% CI 4 to 30).25 The
subsequent RCT (181 people with New York Heart Association [see
glossary, p 146] class I–III) found no significant difference between
aerobic plus resistance training (3 months supervised followed by 9
months home based) and usual care in 6 minute walk distance or
quality of life at 12 months (not by intent to treat; increase in walk
distance from baseline in 139 people: 17 m with exercise v 20 m
with usual care, P = 0.81; change in Minnesota Living with Heart
Failure Questionnaire score for 124 people: –3.4 points with
exercise v –3.3 points with usual care, P = 0.98).24 It also found no
significant difference for total mortality or admission to hospital for
heart failure (results presented graphically; mortality about 30% for
both groups, P = 0.95; death or admission to hospital about 40%
for both groups, P = 0.73).24

Harms: The review and RCTs reported no important adverse effects associ-
ated with prescribed exercise training.23–25

Comment: The studies were small, involved highly selected patient popula-
tions, and were performed in well resourced academic centres. The
results may not generalise to smaller community centres. The
specific form of exercise training varied among studies and the
relative merits of each strategy are unknown. The studies generally
lasted less than 1 year and long term effects are unknown. Larger
studies over a longer period are needed.

QUESTION What are the effects of drug and invasive treatments in
heart failure?

OPTION ANGIOTENSIN CONVERTING ENZYME INHIBITORS

Systematic reviews and RCTs have found that angiotensin converting
enzyme inhibitors reduce ischaemic events, mortality, and hospital
admission for heart failure compared with placebo. Relative benefits are
similar in different groups of people, but absolute benefits are greater in
people with severe heart failure.

Benefits: We found two systematic reviews (search dates 199426 and not
reported27) of angiotensin converting enzyme (ACE) inhibitors ver-
sus placebo in heart failure. The first review (search date 1994, 32
RCTs, duration 3–42 months, 7105 people, New York Heart Asso-
ciation [see glossary, p 146] class III or IV) found that ACE inhibitors
significantly reduced mortality compared with placebo (611/3870
[16%] with ACE inhibitors v 709/3235 [22%] with placebo;
ARR 6%, 95% CI 4% to 8%; OR 0.77, 95% CI 0.67 to 0.88).26

Relative reductions in mortality were similar in different subgroups
(stratified by age, sex, cause of heart failure, and New York Heart
Association class). The second review (search date not reported, 5
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RCTs, 12 763 people with left ventricular dysfunction or heart failure
of mean duration 35 months) analysed long term results from large
RCTs that compared ACE inhibitors versus placebo.27 Three RCTs
examined effects of ACE inhibitors in people for 1 year after myo-
cardial infarction. In these three postinfarction trials (5966 people),
ACE inhibitors significantly reduced mortality compared with pla-
cebo (702/2995 [23.4%] with ACE inhibitors v 866/2971 [29.1%]
with placebo; OR 0.74, 95% CI 0.66 to 0.83), readmission for heart
failure (355/2995 [11.9%] with ACE inhibitors v 460/2971
[15.5%] with placebo; OR 0.73, 95% CI 0.63 to 0.85), and reinf-
arction (324/2995 [10.8%] with ACE inhibitors v 391/2971
[13.2%] with placebo; OR 0.80, 95% CI 0.69 to 0.94). For all five
trials, ACE inhibitors significantly reduced mortality compared with
placebo (1467/6391 [23.0%] with ACE inhibitors v 1710/6372
[26.8%] with placebo; OR 0.80, 95% CI 0.74 to 0.87), reinfarction
(571/6391 [8.9%] with ACE inhibitors v 703/6372 [11.0%] with
placebo; OR 0.79, 95% CI 0.70 to 0.89), and readmission for heart
failure (876/6391 [13.7%] with ACE inhibitors v 1202/6372
[18.9%] with placebo; OR 0.67, 95% CI 0.61 to 0.74). The relative
benefits began soon after the start of treatment, persisted in the
long term, and were independent of age, sex, and baseline use of
diuretics, aspirin, and � blockers. Although there was a trend
towards greater relative reduction in mortality or readmission for
heart failure in people with lower ejection fraction, benefit was
apparent over the range examined. Other ischaemic events: RCTs
that studied high risk groups found that ACE inhibitors significantly
reduced some ischaemic event rates. One RCT in people with left
ventricular dysfunction found that, compared with placebo, ACE
inhibitors significantly reduced myocardial infarction (combined
fatal or non-fatal myocardial infarction: 9.9% with ACE inhibitors v

12.3% with placebo; RR 0.77, 95% CI 0.61 to 0.98), hospital
admission for angina (15% with ACE inhibitors v 19% with placebo;
RR 0.73, 95% CI 0.60 to 0.88), and the combined end point of
cardiac death, non-fatal myocardial infarction, or hospital admis-
sion for angina (43% with ACE inhibitors v 51% with placebo;
RR 0.77, 95% CI 0.68 to 0.86).9 Effects on hospital readmissions
were observed shortly after starting ACE inhibitor treatment,
although effects on ischaemic events were not apparent for at least
6 months and peaked at 36 months. Dose: We found one large RCT
(3164 people with New York Heart Association class II–IV heart
failure) that compared low dose lisinopril (2.5 or 5.0 mg/day) versus
high dose lisinopril (32.5 or 35.0 mg/day).28 It found no significant
difference in mortality (717/1596 [44.9%] with low dose v 666/
1568 [42.5%] with high dose; ARR 2.4%; CI not reported; HR 0.92,
95% CI 0.80 to 1.03; P = 0.128), but found that high dose
lisinopril reduced the combined outcome of death or hospital
admission for any reason (events: 1338/1596 [83.8%] with low
dose v 1250/1568 [79.7%] with high dose; ARR 4.1%; CI not
reported; HR 0.88, 95% CI 0.82 to 0.96), and reduced admissions
for heart failure (admissions: 1576/1596 [98.7%] with low dose v

1199/1568 [76.5%] with high dose; ARR 22.2%; CI not reported;
P = 0.002). Comparison of different ACE inhibitors: The first
systematic review found similar benefits with different ACE
inhibitors.26
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Harms: The main adverse effects in large RCTs were cough, hypotension,
hyperkalaemia, and renal dysfunction. Compared with placebo, ACE
inhibitors increased cough (37% with ACE inhibitor v 31% with
placebo; ARI 7%, 95% CI 3% to 11%; RR 1.23, 95% CI 1.11 to
1.35), dizziness or fainting (57% with ACE inhibitor v 50% with
placebo; ARI 7%, 95% CI 3% to 11%; RR 1.14, 95% CI 1.06 to
1.21), increased creatinine concentrations above 177 �mol/L
(10.7% with ACE inhibitor v 7.7% with placebo; ARI 3.0%, 95%
CI 0.6% to 6.0%; RR 1.38, 95% CI 1.09 to 1.67), and increased
potassium concentrations above 5.5 mmol/L (AR 6.4% with ACE
inhibitor v 2.5% with placebo; ARI 4%, 95% CI 2% to 7%; RR 2.56,
95% CI 1.92 to 3.20).29 Risk of angio-oedema was similar with ACE
inhibitors and placebo (3.8% with enalapril v 4.1% with placebo;
ARI +0.3%, 95% CI –1.4% to +1.5%).29 The trial comparing low
and high doses of lisinopril found that most adverse effects were
more common with high dose (no P value provided; dizziness: 12%
with low dose v 19% with high dose; hypotension: 7% with low dose
v 11% with high dose; worsening renal function: 7% with low dose
v 10% with high dose; significant change in serum potassium
concentration: 7% with low dose v 7% with high dose), although
there was no difference in withdrawal rates between groups (18%
discontinued with low dose v 17% with high dose). The trial found
that cough was less commonly experienced with high dose com-
pared with low dose lisinopril (cough: 13% with low dose v 11% with
high dose).

Comment: The relative benefits of ACE inhibitors were similar in different
subgroups of people with heart failure. Most RCTs evaluated left
ventricular function by assessing left ventricular ejection fraction,
but some studies defined heart failure clinically, without measure-
ment of left ventricular function in people at high risk of developing
heart failure (soon after myocardial infarction). It is unclear whether
there are additional benefits from adding ACE inhibitor to antiplate-
let treatment in people with heart failure (see antiplatelet agents,
p 142).

OPTION ANGIOTENSIN II RECEPTOR BLOCKERS

One systematic review found no significant difference between
angiotensin receptor blockers and placebo in all cause mortality and
hospital admission in people with New York Heart Association class II–IV
heart failure, although a smaller proportion of people died or were
admitted with heart failure with angiotensin receptor blockers. This lack
of significant effect may be explained by the small numbers of deaths
and admissions reported. The review found no significant difference
between angiotensin receptor blockers and angiotensin converting
enzyme inhibitors in all cause mortality or hospital admission. It found
that angiotensin receptor blockers plus angiotensin converting enzyme
inhibitors reduced admission for heart failure compared with angiotensin
converting enzyme inhibitors alone, but found no significant difference
between groups in all cause mortality.

Benefits: Versus placebo: We found one systematic review (search date
2001, 11 RCTs, 2259 people with New York Heart Association [see
glossary, p 146] class II–IV, follow up 4 weeks to 2 years).30 It found
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no significant difference between angiotensin receptor blockers and
placebo in all cause mortality and admission for heart failure,
although a smaller proportion of people died or were admitted with
heart failure with angiotensin receptor blockers (all cause mortality:
7 RCTs; AR 2% with angiotensin receptor blockers v 3% with
placebo; OR 0.68, 95% CI 0.38 to 1.22; admission for heart
failure: 1 RCT; 8% with angiotensin receptor blockers v 12% with
placebo; OR 0.67, 95% CI 0.29 to 1.51). The numbers of deaths
and admissions were small, which may explain why the difference
did not reach significance. Versus angiotensin converting
enzyme (ACE) inhibitors: The systematic review identified six RCTs
(4682 people with New York Heart Association class II–IV, follow up
4 weeks to 1.5 years) comparing angiotensin receptor blockers
versus ACE inhibitors.30 It found no significant difference between
treatments for all cause mortality or rate of admission for heart
failure (all cause mortality: 6 RCTs; OR 1.09, 95% CI 0.92 to 1.29;
admission for heart failure: 3 RCTs; OR 0.95, 95% CI 0.8 to 1.13).
Plus ACE inhibitors versus ACE inhibitors alone: The systematic
review identified six RCTs (5712 people with New York Heart
Association class II–IV heart failure) comparing angiotensin recep-
tor blockers plus ACE inhibitors versus ACE inhibitors alone.30 It
found that combined treatment significantly reduced hospital
admission for heart failure (3 RCTs; OR 0.74, 95% CI 0.64 to 0.86).
However, it found no significant difference between treatments for
all cause mortality (6 RCTs; OR 1.04, 95% CI 0.91 to 1.20).

Harms: The systematic review did not report on harms.30

Comment: In people who are truly intolerant of ACE inhibitors, the evidence
supports the use of angiotensin II receptor blockers, with the
expectation of at least symptomatic improvement of the heart
failure.

OPTION POSITIVE INOTROPIC AGENTS

One systematic review found that in people in sinus rhythm with heart
failure digoxin reduced clinical worsening of heart failure compared with
placebo. One large RCT in people already receiving diuretics and
angiotensin converting enzyme inhibitors found that digoxin reduced the
proportion of people admitted to hospital for worsening heart failure at
37 months compared with placebo, but found no significant difference
between groups in mortality. RCTs in people with heart failure found that
positive inotropic drugs other than digoxin (ibopamine, milrinone, and
vesnarinone) increased mortality over 6–11 months compared with
placebo. One systematic review in people with heart failure found a
non-significant increase in mortality with intravenous inotropic drugs that
act through the adrenergic pathway compared with placebo or control,
and insufficient data to determine whether symptoms improved. It
suggested that their use may not be safe.

Benefits: Digoxin: We found one systematic review (search date 1992, 13
RCTs, duration 3–24 weeks, 1138 people with heart failure and
sinus rhythm)31 and one subsequent large RCT.32 The systematic
review found that six of the 13 RCTs enrolled people without
assessment of ventricular function and may have included some

Heart failure
C

ar
di

ov
as

cu
la

r
di

so
rd

er
s

132

 BMJ Publishing Group Ltd 2004



people with mild or no heart failure. Other limitations of the older
trials included crossover designs and small sample sizes. In people
who were in sinus rhythm with heart failure, the review found
significantly fewer people with clinical worsening of heart failure
(52/628 [8.3%] with digoxin v 131/631 [20.8%] with placebo;
ARR 12.5%, 95% CI 9.5% to 14.7%; RR 0.40, 95% CI 0.29 to
0.54) but found no significant difference in mortality (16/628
[2.5%] with digoxin v 15/631 [2.4%] with placebo; ARR –0.2%,
95% CI –2.6% to +1.1%; RR 1.07, 95% CI 0.53 to 2.23). The
subsequent large RCT (6800 people, 88% male, mean age 64
years, New York Heart Association [see glossary, p 146] class I–III,
94% already taking angiotensin converting enzyme inhibitors, 82%
taking diuretics) compared blinded additional treatment with either
digoxin or placebo for a mean of 37 months.32 It found no signifi-
cant difference between digoxin and placebo in all cause mortality
(1181/3397 [34.8%] with digoxin v 1194/3403 [35.1%] with
placebo; ARR +0.3%, 95% CI –2.0% to +2.6%; RR 0.99, 95%
CI 0.93 to 1.06). It found that digoxin significantly reduced admis-
sion rates for heart failure over 37 months compared with placebo
(910/3397 [27%] with digoxin v 1180/3403 [35%] with placebo;
ARR 8%, 95% CI 6% to 10%; RR 0.77, 95% CI 0.72 to 0.83;
NNT 13, 95% CI 10 to 17) and reduced the combined outcome of
death or hospital admission caused by worsening heart failure
(1041/3397 [31%] with digoxin v 1291/3403 [38%] for placebo;
ARR 7.3%, 95% CI 5.1% to 9.4%; RR 0.81, 95% CI 0.75 to 0.87).
Other inotropic agents: One non-systematic review (6 RCTs,
8006 people) of RCTs found that non-digitalis inotropes increased
mortality compared with placebo.10 The largest RCT in the review
(3833 people with heart failure) found significantly increased mor-
tality with vesnarinone (60 mg/day) compared with placebo over 9
months (292/1275 [23%] with vesnarinone v 242/1280 [19%]
with placebo; ARI 4%, 95% CI 1% to 8%; RR 1.21, 95% CI 1.04 to
1.40).10,33 Another large RCT (1088 people with heart failure)
found that milrinone significantly increased mortality over 6 months
compared with placebo (168/561 [30%] with milrinone v 127/527
[24%] with placebo; ARI 6.0%, 95% CI 0.5% to 12.0%; RR 1.24,
95% CI 1.02 to 1.49).34 A third large RCT (1906 people with heart
failure) compared ibopamine versus placebo over 11 months.35 It
found that ibopamine significantly increased mortality compared
with placebo (232/953 [25%] with ibopamine v 193/953 [20%]
with placebo; RR 1.26, 95% CI 1.04 to 1.53). The review found that
some RCTs reported improved functional capacity and quality of life,
but this was not consistent across all RCTs. One systematic review
(search date 2000, 21 RCTs, 632 people) examined the use of
intravenous inotropic agents that act through the adrenergic path-
way in people with heart failure.36 Sixteen RCTs (474 people)
contributed data from acute invasive haemodynamic studies of
symptomatically severe heart failure, and five RCTs (158 people)
were based on intermittent inotropic treatment in an outpatient
context. Included RCTs were often small. It found 11 RCTs compar-
ing inotropic agents (including dobutamine, dopexamine, tobori-
none, and milrinone) versus placebo or control. The review found
that, compared with placebo or control, intravenous inotropes that
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act through the adrenergic pathway tended to increase mortality
although this did not reach significance (11 RCTs; OR 1.50, 95%
CI 0.51 to 3.92; absolute numbers not reported). It reported that
there were insufficient data to determine whether symptoms
improved (see comment below).36

Harms: We found no systematic review. Digoxin: The RCT (6800 people)
found that significantly more people had suspected digoxin toxicity
in the digoxin group compared with placebo (11.9% with digoxin v

7.9% with placebo; ARI 4.0%, 95% CI 2.4% to 5.8%; RR 1.50, 95%
CI 1.30 to 1.73).32 The RCT found no significant difference between
digoxin and placebo in the risk of ventricular fibrillation or tachycar-
dia (37/3397 [1.1%] with digoxin v 27/3403 [0.8%] with placebo;
ARI +0.3%, 95% CI –0.1% to +1.0%; RR 1.37, 95% CI 0.84 to
2.24). It found that, compared with placebo, digoxin significantly
increased rates of supraventricular arrhythmia (2.5% with digoxin v

1.2% with placebo; ARI 1.3%, 95% CI 0.5% to 2.4%; RR 2.08, 95%
CI 1.44 to 2.99) and second or third degree atrioventricular block
(1.2% with digoxin v 0.4% with placebo; ARI 0.8%, 95% CI 0.2% to
1.8%; RR 2.93, 95% CI 1.61 to 5.34). Other inotropic agents:
Most RCTs found that inotropic agents other than digoxin increased
risk of death (see benefits above).

Comment: The systematic review on intravenous inotropic agents in people
with heart failure concluded that “intravenous inotropic agents
acting through the adrenergic pathway are often used in patients
with worsening heart failure to achieve arbitrary haemodynamic
targets. Our analyses show that there is very little evidence that
such treatment improves symptoms or patient outcomes and may
not be safe.”36

OPTION � BLOCKERS

Systematic reviews have found strong evidence that adding a � blocker to
an angiotensin converting enzyme inhibitor decreases mortality and
hospital admission. Limited evidence from a subgroup analysis of one
RCT found no significant effect on mortality in black people.

Benefits: We found two systematic reviews (search dates 200037 and not
reported38) and two subsequent RCTs39,40 of the effects of �
blockers in heart failure. In people with any severity of heart
failure: The first systematic review (search date 2000, 22 RCTs,
10 315 people with heart failure, most people receiving triple
therapy, in particular, angiotensin converting enzyme inhibitors)
found that � blockers significantly reduced the risk of death and
hospital admission compared with placebo (death: 444/5273
[8.4%] with � blockers v 624/4862 [12.8%] with placebo; OR 0.65,
95% CI 0.53 to 0.80; hospital admissions: 540/5244 [10.3%] with
� blockers v 754/4832 [15.6%] with placebo; OR 0.64, 95%
CI 0.53 to 0.79).37 This is equivalent to three fewer deaths and four
fewer hospital admissions per 100 people treated for 1 year. The
results were consistent for selective and non-selective � blockers.
Sensitivity analysis and funnel plots found that publication bias was
unlikely. In people with severe heart failure: We found one
systematic review38 and two subsequent RCTs.39,40 The systematic
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review (search date not reported, 4 RCTs, 635 people with class IV
heart failure, on angiotensin converting enzyme inhibitors and
diuretic with or without digitalis) found that � blockers significantly
reduced the risk of death compared with placebo (56/313 [17.9%]
with � blockers v 81/322 [25.1%] with placebo; RR 0.71, 95%
CI 0.52 to 0.96).38 The two subsequent RCTs compared � blockers
versus placebo in people with New York Heart Association class III or
IV heart failure.39,40 The first RCT (2289 people with class IV heart
failure, who were euvolaemic [defined as the absence of rales and
ascites and the presence of no more than minimal peripheral
oedema] and who had an ejection fraction of < 25%, but were not
receiving intensive care, iv vasodilators, or positive inotropic drugs)
compared carvedilol versus placebo over 10.4 months. It was
stopped early because of a significant beneficial effect on survival
that exceeded the pre-specified interim monitoring boundaries.39 It
found that � blockers significantly reduced mortality compared with
placebo (130/1156 [11.2%] with � blockers v 190/1133 [16.8%]
with placebo; RR 0.65, 95% CI 0.52 to 0.81) and the combined
outcome of death or hospital admission (425/1156 [36.8%] with �
blockers v 507/1133 [44.7%] with placebo; RR 0.76, 95% CI 0.67
to 0.87). The second RCT compared bucindolol versus placebo in
people with severe heart failure (2708 people with class III or IV
heart failure and ejection fraction ≤ 35%; about 70% of the people
were white and 24% were black).40 The RCT was stopped early
because of accumulated evidence from other studies. It found that
death was more common with placebo, but the difference did not
reach significance (411/1354 [30.4%] with bucindolol v 449/1354
[33.1%] with placebo; HR 0.90, 95% CI 0.78 to 1.02). The RCT
found a significant interaction of treatment effect with race (black v

non-black people). There was no evidence of benefit in black people
(HR 1.17, 95% CI 0.89 to 1.53), although there was a significant
effect for non-black people (HR 0.82, 95% CI 0.70 to 0.96).40

Harms: One subsequent RCT found that fewer people with carvedilol
required permanent discontinuation of treatment because of
adverse events other than death compared with placebo
(P = 0.02).39 Cumulative withdrawals at 1 year were 14.8% with
carvedilol compared with 18.5% with placebo. For the subgroup of
people with recent or recurrent cardiac decompensation or severely
depressed cardiac function the difference in withdrawal rates was
greater (17.5% with carvedilol v 24.2% with placebo).39 A subse-
quent report of this RCT found that, compared with placebo,
carvedilol significantly reduced days in hospital for any reason (6.2
days per person v 8.5 days per person; P = 0.0005) and days in
hospital for heart failure (2.9 days per person v 4.9 days per person;
P < 0.0001).41 After 6 months of maintenance treatment, it found
significantly more people felt improved and fewer felt worse with
carvedilol compared with placebo (P = 0.0009). It also found a
significantly smaller proportion of people with carvedilol experi-
enced a serious adverse event compared with placebo (39% with
carvedilol v 45.5% with placebo; P = 0.002). Another subsequent
report of this RCT examined the short term risks of initiating
carvedilol in severe heart failure.42 During the first 8 weeks of
treatment it found that, compared with placebo, the carvedilol
group had fewer deaths (19 with carvedilol v 25 with placebo;
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HR 0.75, 95% CI 0.41 to 1.35); death or hospitalisation for any
reason (134 v 153; HR 0.85, 95% CI 0.67 to 1.07); or death,
hospitalisation, or permanent study drug withdrawal (162 v 188;
HR 0.83, 95% CI 0.68 to 1.03), although differences did not reach
significance. It noted differences in favour of carvedilol became
apparent as early as 14–21 days after starting treatment.42 The
subsequent RCT comparing bucindolol versus placebo found that
23% of people in the bucindolol group and 25% of people in the
placebo group permanently discontinued the medication.40

Comment: Fears that � blockers may cause excessive problems with worsening
heart failure, bradyarrhythmia, or hypotension have not been con-
firmed. Good evidence was found for � blockers in people with
moderate symptoms (New York Heart Association class II or III)
receiving standard treatment, including angiotensin converting
enzyme inhibitors. The value of � blockers is uncertain in heart
failure with preserved ejection fraction and in asymptomatic left
ventricular systolic dysfunction. One recent RCT (1959 people) has
found that carvedilol reduced all cause mortality compared with
placebo (AR for death: 12% with carvedilol v 15% with placebo;
HR 0.77, 95% CI 0.60 to 0.98) in people with acute myocardial
infarction and left ventricular ejection fraction 40% or less.43 The
RCTs of � blockers have consistently found a mortality benefit, but it
is not clear whether or not this is a class effect. One recent small
RCT (150 people) of metoprolol versus carvedilol found some
differences in surrogate outcomes, but both drugs produced similar
improvements in symptoms, submaximal exercise tolerance, and
quality of life.44 Another recent RCT (3029 people) compared
carvedilol versus metoprolol tartrate in people with heart failure.45 It
found that carvedilol significantly reduced all cause mortality com-
pared with metoprolol (512/1511 [34%] with carvedilol v 600/
1518 [40%] with metoprolol; HR 0.83, 95% CI 0.74 to 0.93). It
found no significant difference between groups for the composite
outcome of mortality or all cause admission (P = 0.122). The
results of this RCT suggest carvedilol extends survival compared
with metoprolol. However, potential limitations to this RCT were that
the target dose of metoprolol was less than usually suggested, and
metoprolol was not the long acting formulation used in a previous
RCT37 that had shown significant clinical benefit. The results for
non-black people were consistent between bucindolol and
carvedilol. The lack of observed benefit for black people in one
RCT40 raises the possibility that there may be race specific
responses to pharmacological treatment for cardiovascular
disease.

OPTION CALCIUM CHANNEL BLOCKERS

One systematic review has found no significant difference in mortality
between second generation dihydropyridine calcium channel blockers and
placebo. RCTs comparing other calcium channel blockers versus placebo
also found no evidence of benefit.

Benefits: After myocardial infarction: See calcium channel blockers under
acute myocardial infarction, p 37. Other heart failure: We found
one systematic review (search date not reported, 18 RCTs, 3128

Heart failure
C

ar
di

ov
as

cu
la

r
di

so
rd

er
s

136

 BMJ Publishing Group Ltd 2004



people with moderate to advanced heart failure for > 2 months) of
second generation dihydropyridine calcium channel blockers,46 one
non-systematic review of all calcium channel blockers (3 RCTs,
1790 people with heart failure),10 and one subsequent RCT.47 The
systematic review found no significant difference in mortality (2
RCTs, 1603 people; OR 0.94, 95% CI 0.79 to 1.12; significant
heterogeneity was found; P = 0.48).46 The largest RCT in the
non-systematic review (1153 people [New York Heart
Association — see glossary, p 146 — class III or IV], left ventricular
ejection fraction < 0.30, using diuretics, digoxin, and angiotensin
converting enzyme inhibitors) found no significant difference
between amlodipine and placebo on the primary combined end
point of all cause mortality and hospital admission for cardiovascu-
lar events over 14 months (222/571 [39%] with amlodipine v

246/582 [42%] with placebo; ARR +3.4%, 95% CI –2.3% to
+8.8%; RR 0.92, 95% CI 0.79 to 1.06).10,48 Subgroup analysis of
people with primary cardiomyopathy found a significant reduction in
mortality with amlodipine (45/209 [22%] with amlodipine v 74/212
[35%] with placebo; ARR 13%, 95% CI 5% to 20%; RR 0.62, 95%
CI 0.43 to 0.85). There was no significant difference in the group
with heart failure caused by coronary artery disease. The second
RCT (186 people, idiopathic dilated cardiomyopathy, New York
Heart Association class I–III) compared diltiazem versus placebo.10

It found no evidence of a difference in survival between diltiazem
and placebo in those who did not have a heart transplant, although
people on diltiazem had improved cardiac function, exercise capac-
ity, and subjective quality of life. The third RCT (451 people with mild
heart failure, New York Heart Association class II or III) compared
felodipine versus placebo.10 It found no significant effect. The
subsequent RCT (2590 people with New York Heart Association
class II–IV heart failure, mean follow up of 1.5 years with mibefradil
and 1.6 years with placebo) found no significant difference in death
rates between mibefradil and placebo (350/1295 [27.0%] with
mibefradil v 319/1295 [24.6%] with placebo; RR 1.10, 95%
CI 0.96 to 1.25).47

Harms: Calcium channel blockers have been found to exacerbate symp-
toms of heart failure or increase mortality in people with pulmonary
congestion after myocardial infarction or ejection fraction less than
0.40 (see calcium channel blockers under acute myocardial infarc-
tion, p 37).10 One RCT found mibefradil increased risk of death in
people taking digoxin, class I or II antiarrhythmics, amiodarone, or
drugs associated with torsade de pointes compared with placebo.47

The review found that second generation dihydropyridine calcium
channel blockers did not cause significant adverse effects.46

Comment: Many of the RCTs were underpowered and had wide confidence
intervals. One RCT of amlodipine in people with primary dilated
cardiomyopathy is in progress.

OPTION ALDOSTERONE RECEPTOR ANTAGONISTS

One large RCT in people with severe heart failure taking diuretics,
angiotensin converting enzyme inhibitors, and digoxin has found that
adding spironolactone compared with placebo reduces mortality after 2
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years. One large RCT in people with recent myocardial infarction
complicated by left ventricular dysfunction and clinical heart failure
already on medical treatment (which could include angiotensin converting
enzyme inhibitors, angiotensin receptor blockers, diuretics, � blockers, or
coronary reperfusion therapy) found that adding eplerenone (an
aldosterone receptor antagonist) reduced mortality compared with
placebo.

Benefits: We found no systematic review but found two RCTs.49,50 The first
RCT (1663 people with heart failure, New York Heart Association
[see glossary, p 146] class III or IV, left ventricular ejection fraction
< 0.35, all taking angiotensin converting enzyme inhibitors and
loop diuretics, and most taking digoxin) compared spironolactone
(25 mg/day) versus placebo.49 The trial was stopped early because
spironolactone significantly reduced all cause mortality compared
with placebo after 2 years (mortality: 284/822 [35%] with spironol-
actone v 386/841 [46%] with placebo; ARR 11%, 95% CI 7% to
16%; RR 0.75, 95% CI 0.66 to 0.85; NNT 9, 95% CI 6 to 15).49 The
second RCT compared eplerenone (a selective aldosterone recep-
tor antagonist) versus placebo in people found to have left ventricu-
lar dysfunction (ejection fraction of ≤ 40%) and clinical symptoms of
heart failure after an acute myocardial infarction within the previous
3–14 days.50 People were already receiving “optimal” medical
treatment which could include angiotensin converting enzyme
inhibitors, angiotensin receptor blockers, diuretics, � blockers, or
coronary reperfusion therapy, but excluded potassium sparing diu-
retics. The RCT found that eplerenone significantly reduced death
from any cause after 16 months compared with placebo (478/
3319 [14%] with eplerenone v 554/3313 [17%] with placebo;
RR 0.85, 95% CI 0.75 to 0.96). It found that, compared with
placebo, eplerenone significantly reduced death from cardiovascu-
lar causes (407/3319 [12%] with eplerenone v 483/3313 [15%]
with placebo; RR 0.83, 95% CI 0.72 to 0.94) and significantly
reduced the composite end point of death from cardiovascular
causes or hospitalisation for cardiovascular events (885/3319
[27%] with eplerenone v 993/3313 [30%] with placebo; RR 0.87,
95% CI 0.79 to 0.95).50

Harms: The first RCT found no evidence that adding spironolactone to an
angiotensin converting enzyme inhibitor increases risk of clinically
important hyperkalaemia. Gynaecomastia or breast pain were
reported in 10% of men given spironolactone and 1% of men given
placebo.49 In the RCT comparing eplerenone versus placebo, the
rate of serious hyperkalaemia was significantly higher in the epler-
enone group (180/3307 [5.5%] with eplerenone v 126/3301
[3.9%] with placebo; P = 0.002).50

Comment: The first RCT was large and well designed. As only people with New
York Heart Association functional class III or IV were included, these
results cannot necessarily be generalised to people with milder
heart failure.
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OPTION ANTIARRHYTHMIC DRUG TREATMENT

Systematic reviews found weak evidence suggesting that amiodarone
may reduce mortality compared with placebo. However, we were not able
to draw firm conclusions about the effects of amiodarone in people with
heart failure. Evidence extrapolated from one systematic review in people
treated after a myocardial infarction suggests that other antiarrhythmic
agents (apart from � blockers) may increase mortality in people with
heart failure.

Benefits: Amiodarone: We found two systematic reviews comparing amio-
darone versus placebo in heart failure.51,52 The most recent review
(search date 1997, 10 RCTs, 4766 people) included people with a
wide range of conditions (symptomatic and asymptomatic heart
failure, ventricular arrhythmia, recent myocardial infarction, and
recent cardiac arrest).51 Eight of these RCTs reported the number of
deaths. The review found that treatment with amiodarone over
3–24 months significantly reduced the risk of death from any cause
compared with placebo or conventional treatment (436/2262
[19%] with amiodarone v 507/2263 [22%] with control; ARR 3.0%,
95% CI 0.8% to 5.3%; RR 0.86, 95% CI 0.76 to 0.96). This review
did not perform any subgroup analyses in people with heart failure.
The earlier systematic review (search date not reported) found eight
RCTs (5101 people after myocardial infarction) comparing prophy-
lactic amiodarone versus placebo or usual care, and five RCTs
(1452 people) in people with heart failure.52 Mean follow up was 16
months. Analysis of results from all 13 RCTs found a lower total
mortality with amiodarone than control (annual mortality: 10.9%
with amiodarone v 12.3% with control). The effect was significant
with some methods of calculation (fixed effects model: OR 0.87,
95% CI 0.78 to 0.99) but not with others (random effects model:
OR 0.85, 95% CI 0.71 to 1.02). The effect of amiodarone was
significantly greater in RCTs that compared amiodarone versus
usual care than in placebo controlled RCTs. It found that amiodar-
one significantly reduced arrhythmic death or sudden death com-
pared with placebo (OR 0.71, 95% CI 0.59 to 0.85). Subgroup
analysis found that amiodarone significantly reduced mortality in
the five heart failure RCTs compared with placebo (annual mortality:
19.9% with amiodarone v 24.3% with placebo; OR 0.83, 95%
CI 0.70 to 0.99). Other antiarrhythmics: Apart from � blockers,
other antiarrhythmic drugs increase mortality in people at high risk
(see class I antiarrhythmic agents under secondary prevention of
ischaemic cardiac events, p 197).

Harms: Amiodarone: Amiodarone did not significantly increase non-
arrhythmic death rate (OR 1.02, 95% CI 0.87 to 1.19).52 In pla-
cebo controlled RCTs, after 2 years, 41% of people in the amiodar-
one group and 27% in the placebo group had permanently
discontinued study medication.52 In 10 RCTs comparing amiodar-
one versus placebo, amiodarone increased the odds of reporting
adverse drug reactions compared with placebo (OR 2.22, 95%
CI 1.83 to 2.68). Nausea was the most common adverse effect.
Hypothyroidism was the most common serious adverse effect
(7.0% with amiodarone v 1.1% with placebo). Hyperthyroidism
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(1.4% with amiodarone v 0.5% with placebo), peripheral neuropa-
thy (0.5% with amiodarone v 0.2% with placebo), lung infiltrates
(1.6% with amiodarone v 0.5% with placebo), bradycardia (2.4%
with amiodarone v 0.8% with placebo), and liver dysfunction (1.0%
with amiodarone v 0.4% with placebo) were all more common in the
amiodarone group.52 Other antiarrhythmics: These agents
(particularly class I antiarrhythmics) may increase mortality (see
class I antiarrhythmic agents under secondary prevention of
ischaemic cardiac events, p 197).

Comment: Amiodarone: RCTs of amiodarone versus usual treatment found
larger effects than placebo controlled trials.52 These findings
suggest bias; unblinded follow up may be associated with
reduced usual care or improved adherence with amiodarone.
Further studies are required to assess the effects of amiodarone
treatment on mortality and morbidity in people with heart failure.

OPTION IMPLANTABLE CARDIAC DEFIBRILLATORS

One RCT has found good evidence that an implantable cardiac
defibrillator reduces mortality in people with heart failure who have
experienced a near fatal ventricular arrhythmia. Two RCTs have found that
implantable cardiac defibrillators reduce mortality compared with medical
treatment in people with heart failure and at high risk of arrhythmia,
whereas one RCT found no significant difference in mortality.

Benefits: We found no systematic review. We found four RCTs examining the
effects of implantable cardiac defibrillators (ICDs) in people with left
ventricular dysfunction.53–56 The first RCT (1016 people resusci-
tated after ventricular arrhythmia and either syncope or other
serious cardiac symptom and left ventricular ejection fraction
≤ 0.40) compared an ICD versus an antiarrhythmic drug (mainly
amiodarone).53 It found that ICDs improved survival at 1, 2, and 3
years (1 year survival: 89.3% with ICD v 82.3% with antiarrhythmic;
2 year survival: 81.6% with ICD v 73.7% with antiarrhythmic; 3 year
survival: 75.4% with ICD v 64.1% with antiarrhythmic; P < 0.02).
The second RCT included 196 people with New York Heart Associa-
tion (see glossary, p 146) class I–III heart failure and previous
myocardial infarction, a left ventricular ejection fraction 0.35 or
less, a documented episode of asymptomatic unsustained ventricu-
lar tachycardia, and inducible non-suppressible ventricular tachyar-
rhythmia on electrophysiological study.54 The RCT found that ICDs
significantly reduced mortality over a mean of 27 months compared
with conventional treatment (deaths: 15/95 [16%] with ICD [11
from cardiac cause] v 39/101 [39%] with conventional treatment
[27 from cardiac cause]; HR 0.46, 95% CI 0.26 to 0.82). The third
RCT included 1055 people aged less than 80 years who were
scheduled for coronary artery bypass surgery, had a left ventricular
ejection fraction less than 0.36, and had electrocardiographic
abnormalities. It found that ICD at the time of bypass surgery versus
no ICD produced no significant difference in mortality over a mean
of 32 months (deaths: 101/446 [23%] with ICD [71 from cardiac
causes] v 95/454 [21%] with control [72 from cardiac causes];
HR 1.07, 95% CI 0.81 to 1.42).55 The fourth RCT (1232 people
with prior myocardial infarction and left ventricular ejection fraction
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< 0.30) compared an ICD (742 people) versus conventional medi-
cal treatment (490 people).56 It found that ICD reduced all cause
mortality after 20 months’ mean follow up compared with conven-
tional treatment (AR 14.2% with ICD v 19.8% with conventional
treatment; HR 0.69, 95% CI 0.51 to 0.93).

Harms: The RCTs found that the main adverse effects of ICDs were infection
(about 5%), pneumothorax (about 2%), bleeding requiring further
operation (about 1%), serious haematomas (about 3%), cardiac
perforation (about 0.2%), problems with defibrillator lead (about
7%), and malfunction of defibrillator generator (about 3%).53–56

Comment: The RCTs were in people with reduced left ventricular function and
included people with and without previous cardiac arrest or induc-
ible arrhythmia. It is uncertain whether asymptomatic ventricular
arrhythmia is in itself a predictor of sudden death in people with
moderate or severe heart failure.57 Several RCTs of prophylactic ICD
treatment in people with heart failure and in survivors of acute
myocardial infarction are ongoing.58

OPTION ANTICOAGULATION

A preliminary report from one RCT found no significant difference
between warfarin and no antithrombotic treatment or between warfarin
and aspirin in the combined outcome of death, myocardial infarction, and
stroke after mean follow up of 27 months. However, the RCT may have
lacked power to detect clinically important effects.

Benefits: Versus placebo: We found one systematic review (search date
2000, 1 RCT, 279 people, 70% with New York Heart Association
[see glossary, p 146] class III).59 The RCT identified by the review
was a pilot study comparing warfarin (international normalised ratio
2.5), aspirin (300 mg/day), and no antithrombotic treatment.60 The
RCT found no significant difference between warfarin and no anti-
thrombotic treatment in the combined outcome of death, myocar-
dial infarction, and stroke after mean follow up of 27 months
(combined outcome: 26% with warfarin v 27% with no antithrom-
botic treatment; P value not reported).60 Versus antiplatelets:
See antiplatelets, p 142.

Harms: Versus placebo: The RCT found four haemorrhagic events with
warfarin versus none with no antithrombotic treatment (total
number of people in each group not reported).60

Comment: The systematic review (search date 2000)59 found three additional
non-randomised trials. Meta-analysis of these trials and the RCT60

found that anticoagulant significantly reduced death from all causes
and cardiovascular event rates compared with control (death from
all causes in 1087 people: OR 0.64, 95% CI 0.45 to 0.90; cardio-
vascular event rates in 1130 people: OR 0.26, 95% CI 0.16 to
0.43).59 Meta-analysis of two non-randomised trials (645 people)
found no significant difference in bleeding complications between
warfarin and no warfarin (OR 1.52, 95% CI 0.56 to 4.10).59 The
non-randomised controlled studies were performed in the early
1950s in hospitalsed people with a high prevalence of rheumatic
heart disease and atrial fibrillation and the methods used may be
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considered unreliable today. One retrospective analysis assessed
the effect of anticoagulants used at the discretion of individual
investigators in RCTs on the incidence of stroke, peripheral arterial
embolism, and pulmonary embolism.61 The first cohort was from
one RCT (642 men with chronic heart failure) comparing hydrala-
zine plus isosorbide dinitrate versus prazosin versus placebo. The
second cohort was from another RCT (804 men with chronic heart
failure) comparing enalapril versus hydralazine plus isosorbide dini-
trate. All people were given digoxin and diuretics. The retrospective
analysis found that without treatment, the incidence of all throm-
boembolic events was low (2.7/100 patient years in the first RCT;
2.1/100 patient years in the second RCT) and that anticoagulation
did not reduce the incidence of thromboembolic events (2.9/100
patient years in the first RCT; 4.8/100 patient years in the second
RCT). In this group of people, atrial fibrillation was not found to be
associated with a higher risk of thromboembolic events. The second
retrospective analysis was from two large RCTs (2569 people with
symptomatic and asymptomatic left ventricular dysfunction) that
compared enalapril versus placebo.62 The analysis found that
people treated with warfarin at baseline had significantly lower risk
of death during follow up (HR adjusted for baseline differences
0.76, 95% CI 0.65 to 0.89). Warfarin use was associated with a
reduction in the combined outcome of death plus hospital admis-
sion for heart failure (adjusted HR 0.82, 95% CI 0.72 to 0.93). The
benefit with warfarin use was not significantly influenced by the
presence of symptoms, randomisation to enalapril or placebo, sex,
presence of atrial fibrillation, age, ejection fraction, New York Heart
Association classification, or cause of heart failure. Warfarin
reduced cardiac mortality, specifically deaths that were sudden, or
associated with either heart failure or myocardial infarction. Neither
of the retrospective studies was designed to determine the inci-
dence of thromboembolic events in heart failure or the effects of
treatment. Neither study included information about the intensity of
anticoagulation or warfarin use. We found several additional cohort
studies that showed a reduction in thromboembolic events with
anticoagulation, but they all reported results for too few people to
provide useful results. An RCT is needed to compare anticoagula-
tion versus no anticoagulation in people with heart failure.

OPTION ANTIPLATELET AGENTS

A preliminary report from one RCT found no significant difference
between aspirin and no antithrombotic treatment or between aspirin and
warfarin in the combined outcome of death, myocardial infarction, and
stroke after mean follow up of 27 months. However, the RCT may have
lacked power to detect a clinically important difference.

Benefits: We found one systematic review (search date 2000, 1 RCT, 279
people, 70% with New York Heart Association [see glossary, p 146]
class III).59 The RCT identified by the review was a pilot study
comparing aspirin (300 mg/day) versus warfarin (international nor-
malised ratio 2.5) versus no antithrombotic treatment.60 Versus
placebo: The RCT found no significant difference between aspirin
and no antithrombotic treatment for the combined outcome of
death, myocardial infarction, and stroke after mean follow up of 27
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months (combined outcome: 32% with aspirin v 27% with no
antithrombotic treatment; P value not reported).60 It found that
aspirin significantly increased all cause hospital admission com-
pared with placebo (P < 0.05; no data reported). Versus warfarin:
The RCT found no significant difference between aspirin and warfa-
rin for the combined outcome of death, myocardial infarction, and
stroke after mean follow up of 27 months (combined outcome:
32% with aspirin v 26% with warfarin; P value not reported).60 It
found that all cause hospital admissions were significantly higher for
aspirin compared with warfarin (P = 0.05; no data reported).

Harms: Preliminary information on one RCT reported five haemorrhagic
events with aspirin compared with four with warfarin (total number
of people in each group not reported).60 The total number of serious
adverse reactions were similar in all groups (198 with aspirin v 173
with warfarin v 178 with no antithrombotic treatment).63

Comment: In people not taking angiotensin converting enzyme (ACE)
inhibitors: We found no systematic review and no RCTs. We found
one retrospective cohort analysis within one RCT in 642 men with
heart failure.61 The RCT compared hydralazine plus isosorbide
dinitrate versus prazosin versus placebo in men receiving digoxin
and diuretics. Aspirin, dipyridamole, or both were used at the
discretion of the investigators. The number of thromboembolic
events was low in both groups (1 stroke, 0 peripheral, and 0
pulmonary emboli in 184 people years of treatment with antiplate-
let agents v 21 strokes, 4 peripheral, and 4 pulmonary emboli in
1068 people years of treatment without antiplatelet agents; 0.5
events/100 people years with antiplatelet agents v 2.0 events/100
patient years without antiplatelet agents; P = 0.07). In people
taking ACE inhibitors: We found no RCTs. We found two large
retrospective cohort studies.61,64 The first retrospective analysis
assessed the effect of antiplatelet agents used at the discretion of
individual investigators on the incidence of stroke, peripheral arte-
rial embolism, and pulmonary embolism within one RCT.61 The RCT
(804 men with chronic heart failure) compared enalapril versus
hydralazine plus isosorbide dinitrate. It found that the incidence of
all thromboembolic events was low without antiplatelet treatment
and found no significant difference between groups (1.6 events/
100 patient years with antiplatelet treatment v 2.1 events/100
people years with no antiplatelet treatment; P = 0.48). The second
cohort analysis was from two large RCTs that compared enalapril
versus placebo (2569 people with symptomatic and asymptomatic
left ventricular dysfunction). It found that people treated with
antiplatelet agents at baseline had a significantly lower risk of death
(HR adjusted for baseline differences 0.82, 95% CI 0.73 to
0.92).64 Subgroup analysis suggested that antiplatelet agents
might have an effect in people randomised to placebo (mortality HR
for antiplatelet treatment at baseline v no antiplatelet treatment at
baseline 0.68, 95% CI 0.58 to 0.80), but not in people randomised
to enalapril (mortality HR for antiplatelet treatment v no antiplatelet
treatment 1.00, 95% CI 0.85 to 1.17). Both retrospective studies
have important limitations common to studies with a retrospective
cohort design. One study did not report on the proportions of people
taking aspirin and other antiplatelet agents.61 The other study noted
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that more than 95% of people took aspirin, but the dosage and
consistency of antiplatelet use was not recorded.64 One retrospec-
tive non-systematic review (4 RCTs, 96 712 people) provided addi-
tional evidence about the effect of aspirin on the benefits of early
ACE inhibitors in heart failure.65 It found a similar reduction in
30 day mortality with ACE inhibitor versus control for those people
not taking aspirin compared with those taking aspirin (aspirin:
OR 0.94, 95% CI 0.89 to 0.99; no aspirin: OR 0.90, 95% CI 0.81 to
1.01). However, the analysis may not be valid because the people
who did not receive aspirin were older and had a worse baseline
prognosis than those taking aspirin. The effects of antiplatelet
treatment in combination with ACE inhibitors in people with heart
failure requires further research.

QUESTION What are the effects of angiotensin converting enzyme
inhibitors in people at high risk of heart failure?

OPTION ANGIOTENSIN CONVERTING ENZYME INHIBITORS IN
PEOPLE AT HIGH RISK OF HEART FAILURE

RCTs in people with asymptomatic left ventricular systolic dysfunction
and in people with other risk factors have found that angiotensin
converting enzyme inhibitors delay the onset of symptomatic heart failure
and reduce cardiovascular events compared with placebo.

Benefits: In people with asymptomatic left ventricular systolic
dysfunction: We found no systematic review but found two
RCTs.66,67 The first large RCT (4228 people) compared an angi-
otensin converting enzyme (ACE) inhibitor (enalapril) versus pla-
cebo over 40 months in people with asymptomatic left ventricular
systolic dysfunction (ejection fraction < 0.35).66 It found no signifi-
cant difference between enalapril and placebo in total mortality and
cardiovascular mortality (all cause mortality: 313/2111 [14.8%]
with ACE inhibitor v 334/2117 [15.8%] with placebo; ARR +0.9%,
95% CI –1.3% to +2.9%; RR 0.94, 95% CI 0.81 to 1.08; cardio-
vascular mortality: 265/2111 [12.6%] with ACE inhibitor v 298/
2117 [14.1%] with placebo; ARR +1.5%, 95% CI –0.6% to
+3.3%; RR 0.89, 95% CI 0.76 to 1.04). During the study more
people assigned to the placebo received digoxin, diuretics, or ACE
inhibitors that were not part of the study protocol, which may have
contributed to the lack of significant difference in mortality between
the two groups. The RCT found that, compared with placebo,
enalapril significantly reduced symptomatic heart failure, hospital
admission for heart failure, and fatal or non-fatal myocardial infarc-
tion (symptomatic heart failure: 438/2111 [21%] with ACE inhibitor
v 640/2117 [30%] with placebo; ARR 9.5%, 95% CI 7.0% to
12.0%; RR 0.69, 95% CI 0.61 to 0.77; admission for heart failure:
306/2111 [15%] with ACE inhibitor v 454/2117 [21%] with pla-
cebo; ARR 7%, 95% CI 5% to 9%; RR 0.68, 95% CI 0.59 to 0.77;
fatal or non-fatal myocardial infarction: 7.6% with ACE inhibitor v

9.6% with placebo; ARR 2%, 95% CI 0.4% to 3.4%; RR 0.79, 95%
CI 0.65 to 0.96).9,66 The second RCT in asymptomatic people after
myocardial infarction with documented left ventricular systolic dys-
function found that an ACE inhibitor (captopril) reduced mortality
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and reduced the risk of ischaemic events compared with placebo.67

In people with other risk factors: We found one large RCT
comparing ramipril 10 mg daily versus placebo, for a mean of 5
years, in 9297 high risk people (people with vascular disease or
diabetes plus one other cardiovascular risk factor) who were not
known to have left ventricular systolic dysfunction or heart failure.68

It found that ramipril significantly reduced the risk of heart failure
compared with placebo (9.0% with ramipril v 11.5% with placebo;
RR 0.77, 95% CI 0.67 to 0.87; P < 0.001). Ramipril also reduced
the combined risk of myocardial infarction or stroke or cardiovas-
cular death, the risk of these outcomes separately, and all cause
mortality (see ACE inhibitors under secondary prevention of ischae-
mic cardiac events, p 197). During the trial, 496 people had an
echocardiography; 2.6% of these people were found to have ejec-
tion fraction less than 0.4. Retrospective review of charts found that
left ventricular function had been documented in 5193 people;
8.1% had a reduced ejection fraction.

Harms: In people with asymptomatic left ventricular systolic
dysfunction: The first RCT over 40 months found that a high
proportion of people in both groups reported adverse effects (76%
with enalapril v 72% with placebo).66 Dizziness or fainting (46% with
enalapril v 33% with placebo) and cough (34% with enalapril v 27%
with placebo) were reported more often in the enalapril group (P
value not reported). The incidence of angio-oedema was the same
in both groups (1.4%). Study medication was permanently discon-
tinued by 8% of the people in the enalapril group versus 5% in the
placebo group (P value not reported).

Comment: Asymptomatic left ventricular systolic dysfunction is prognostically
important, but we found no prospective studies that have evaluated
screening to detect its presence.

QUESTION What are the effects of treatments for diastolic heart
failure?

OPTION TREATMENTS FOR DIASTOLIC HEART FAILURE

We found no RCTs in people with diastolic heart failure.

Benefits: We found no systematic review or RCTs in people with diastolic heart
failure.

Harms: We found no RCTs.

Comment: The causes of diastolic dysfunction vary among people with diastolic
heart failure. Current treatment is empirical, based on the results of
small clinical studies and consists of treating the underlying cause
and coexistent conditions with interventions optimised for individu-
als.6,69,70 RCTs with clinically relevant outcome measures are
needed to determine the benefits and harms of treatment in
diastolic heart failure.
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GLOSSARY
New York Heart Association classification Classification of severity by symp-
toms. Class I: no limitation of physical activity; ordinary physical activity does not
cause undue fatigue or dyspnoea. Class II: slight limitation of physical activity;
comfortable at rest, but ordinary physical activity results in fatigue or dyspnoea.
Class III: limitation of physical activity; comfortable at rest, but less than ordinary
activity causes fatigue or dyspnoea. Class IV: unable to carry out any physical
activity without symptoms; symptoms are present even at rest; if any physical
activity is undertaken, symptoms are increased.

Substantive changes
Multidisciplinary Four RCTs added;18–21 categorisation unchanged.
Positive inotropic agents One systematic review added;36 categorisation
unchanged.
� Blockers Two subsequent reports of an already included RCT added;41,42

categorisation unchanged.
Aldosterone receptor antagonists One RCT added;50 eplerenone (in people with
myocardial infarction complicated by left ventricular dysfunction and heart failure
already on medical treatment) recategorised as Likely to be beneficial.
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Peripheral arterial disease
Search date April 2003

Paul Bachoo

QUESTIONS

Effects of treatments for chronic peripheral arterial disease . . . . . . .151

INTERVENTIONS

Beneficial
Antiplatelet treatment . . . . . . .151
Exercise . . . . . . . . . . . . . . . . .152

Likely to be beneficial
Bypass surgery (v thrombolysis in

people with acute limb
ischaemia) . . . . . . . . . . . . .159

Percutaneous transluminal
angioplasty (transient benefit
only) . . . . . . . . . . . . . . . . . .157

Smoking cessation* . . . . . . . .154

Trade off between benefits and
harms

Cilostazol . . . . . . . . . . . . . . . .155

Unknown effectiveness
Bypass surgery (v percutaneous

transluminal angioplasty) . . .159
Pentoxifylline. . . . . . . . . . . . . .156

To be covered in future updates
Anticoagulation
Beraprost
� Blockers
Buflomedil
Defibrotide
Ginkgo biloba
Improved glycaemic control in

people with diabetes
Indobufen
Levocarnitine
Lipid lowering therapy
Naftidrofuryl
Thrombolysis for acute limb

ischaemia
Vitamin E

See glossary, p 160

*Based on observational evidence
and consensus

Key Messages

¶ Antiplatelet treatment Systematic reviews have found strong evidence that
antiplatelet agents reduce major cardiovascular events over an average of
about 2 years compared with control treatment. Systematic reviews have found
that antiplatelet agents reduce the risk of arterial occlusion and revascularisa-
tion procedures compared with placebo or no treatments. The balance of
benefits and harms is in favour of treatment for most people with symptomatic
peripheral arterial disease, because as a group they are at much greater risk of
cardiovascular events.

¶ Exercise Systematic reviews and subsequent RCTs in people with chronic
stable claudication have found that regular exercise at least three times weekly
for between 3 and 6 months improves total walking distance and maximal
exercise time after 3–12 months compared with no exercise. One RCT found
that a “stop smoking and keep walking” intervention increased the maximal
walking distance at 12 months compared with usual care.

¶ Bypass surgery (v thrombolysis in people with acute limb ischaemia) One
systematic review found that surgery reduced amputation rate and pain
compared with thrombolysis, but found no significant difference in mortality
after 1 year.
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¶ Percutaneous transluminal angioplasty (transient benefit only) Two small
RCTs in people with mild to moderate intermittent claudication found limited
evidence that percutaneous angioplasty improved walking distance after 6
months compared with no angioplasty but found no significant difference after
2 or 6 years. Two small RCTs identified by a systematic review and three small
additional RCTs in people with femoro–popliteal artery stenoses found no
significant difference between angioplasty alone and angioplasty plus stent
placement in patency rates, occlusion rates, or clinical improvement. The RCTs
may lack power to rule out an important clinical effect.

¶ Smoking cessation RCTs of advice to stop smoking would be considered
unethical. The consensus view is that smoking cessation improves symptoms
in people with intermittent claudication. One systematic review of observational
studies found inconclusive results from stopping smoking, both in terms of
increasing absolute claudication distance and reducing the risk of symptom
progression compared with people who continue to smoke.

¶ Cilostazol Six RCTs found that cilostazol improved claudication distance at 12
to 24 weeks compared with placebo. However, adverse effects of cilostazol
were common in the RCTs, and included headache, diarrhoea, and palpita-
tions. We found limited evidence from one RCT that pentoxifylline reduced
absolute claudication distance compared with cilostazol.

¶ Bypass surgery (v percutaneous transluminal angioplasty) One system-
atic review found that surgery improved primary blood vessel patency after
12–24 months compared with percutaneous transluminal angioplasty, but
found no significant difference after 4 years. The review found no significant
difference in mortality after 12–24 months. Although the consensus view is
that bypass surgery is the most effective treatment for people with debilitating
symptomatic peripheral arterial disease, we found inadequate evidence from
RCTs reporting long term clinical outcomes to confirm this view.

¶ Pentoxifylline One systematic review and one subsequent RCT found insuffi-
cient evidence to compare pentoxifylline with placebo. One RCT found that
pentoxifylline reduced absolute claudication distance compared with cilostazol.

DEFINITION Peripheral arterial disease arises when there is significant narrowing
of arteries distal to the arch of the aorta. Narrowing can arise from
atheroma, arteritis, local thrombus formation, or embolisation from
the heart or more central arteries. This topic includes treatment
options for people with symptoms of reduced blood flow to the leg
that are likely to arise from atheroma. These symptoms range from
calf pain on exercise (intermittent claudication — see glossary,
p 160) to rest pain, skin ulceration, or symptoms of ischaemic
necrosis (gangrene) in people with critical limb ischaemia (see
glossary, p 160).

INCIDENCE/
PREVALENCE

Peripheral arterial disease is more common in people aged over 50
years than in younger people, and is more common in men than
women. The prevalence of peripheral arterial disease of the legs
(assessed by non-invasive tests) is about 3% in people under the
age of 60 years, but rises to over 20% in people over 75 years.1 The
overall annual incidence of intermittent claudication is 1.5–2.6/
1000 men and 1.2–3.6/1000 women.2

AETIOLOGY/
RISK FACTORS

Factors associated with the development of peripheral arterial
disease include age, gender, cigarette smoking, diabetes mellitus,
hypertension, hyperlipidaemia, obesity, and physical inactivity. The

Peripheral arterial disease
C

ar
di

ov
as

cu
la

r
di

so
rd

er
s

150

 BMJ Publishing Group Ltd 2004



strongest association is with smoking (RR 2.0–4.0) and diabetes
(RR 2.0–3.0).3 Acute limb ischaemia (see glossary, p 160) may
result from thrombosis arising within a peripheral artery or from
embolic occlusion.

PROGNOSIS The symptoms of intermittent claudication can resolve spontane-
ously, remain stable over many years, or progress rapidly to critical
limb ischaemia. About 15% of people with intermittent claudication
eventually develop critical leg ischaemia, which endangers the
viability of the limb. The annual incidence of critical limb ischaemia
in Denmark and Italy in 1990 was 0.25–0.45/1000 people.4,5

Coronary heart disease is the major cause of death in people with
peripheral arterial disease of the legs. Over 5 years, about 20% of
people with intermittent claudication have a non-fatal cardiovascu-
lar event (myocardial infarction or stroke).6 The mortality rate of
people with peripheral arterial disease is two to three times higher
than that of age and sex matched controls. Overall mortality after
the diagnosis of peripheral arterial disease is about 30% after 5
years and 70% after 15 years.6

AIMS OF
INTERVENTION

To reduce symptoms (intermittent claudication), local complica-
tions (arterial leg ulcers, critical leg ischaemia), and general com-
plications (myocardial infarction and stroke).

OUTCOMES Primary outcome: Initial claudication distance. Secondary
outcomes: Absolute claudication distance, generic/disease spe-
cific quality of life, clinical end points (intervention rates, post-
intervention morbidity/mortality), physiological measures (ankle
brachial pressure index), and all cause cardiovascular
morbidity/mortality).

METHODS Clinical Evidence search and appraisal April 2003.

QUESTION What are the effects of treatments for people with
chronic peripheral arterial disease?

OPTION ANTIPLATELET AGENTS

Systematic reviews have found strong evidence that antiplatelet agents
reduce major cardiovascular events over an average of about 2 years
compared with control treatment. Systematic reviews have found that
antiplatelet agents reduce the risk of arterial occlusion and
revascularisation procedures compared with placebo or no treatments.
The balance of benefits and harms is in favour of treatment for most
people with symptomatic peripheral arterial disease, because as a group
they are at much greater risk of cardiovascular events.

Benefits: Peripheral arterial disease complications: We found two sys-
tematic reviews.7,8 The first systematic review (search date 1997,
42 RCTs; 9214 people with intermittent claudication [see glossary,
p 160], bypass surgery of the leg, or peripheral artery angioplasty)
found that antiplatelet treatment significantly reduced the risk of
arterial occlusion over 19 months compared with no additional

Peripheral arterial disease
C

ardiovascular
disorders

151

 BMJ Publishing Group Ltd 2004



treatment (arterial occlusion: RRR 30%; P < 0.00001).8 The sec-
ond systematic review (search date 1998, 54 RCTs of antithrom-
botic drugs) found that aspirin significantly reduced arterial occlu-
sion or revascularisation procedures at 3 months compared with
placebo (1 RCT, 2810 people: OR at 3 months 0.46, 95% CI 0.27
to 0.77).7 It found that ticlopidine (2 RCTs, 1302 people) signifi-
cantly reduced arterial occlusion or revascularisation procedures
compared with placebo at up to 7 years (OR 0.62, 95% CI 0.41 to
0.93).7 Cardiovascular events: We found two systematic
reviews.8,9 The first review (search date 1997, 42 RCTs, 9506
people with peripheral arterial disease) found that antiplatelet
treatment significantly reduced the combined outcome of vascular
death, myocardial infarction, or stroke over an average of 2 years
compared with control (280/4844 [6.0%] with antiplatelet treat-
ment v 347/4662 [7.0%] with control; RR 0.78, 95% CI 0.67 to
0.90; NNT 61, 95% CI 38 to 153).8 The second systematic review
(search date 1999, 39 RCTs) found that antiplatelet treatment
significantly reduced the combined end point of myocardial infarc-
tion, stroke, or vascular death compared with control (6.5% with
antiplatelet treatment v 8.1% with control; OR 0.78, 95% CI 0.63 to
0.96).9

Harms: One earlier systematic review (later updated;8 original search date
1990, 35 RCTs, 8098 people with peripheral arterial disease) found
no significant difference between antiplatelet and control treatment
in the risk of non-fatal major bleeds (14/2545 [0.55%] v 9/2243
[0.40%]; RR 1.37, 95% CI 0.60 to 3.16).10 The second review
(search date 1999, 39 RCTs, 8449 people with peripheral arterial
disease) found no significant difference between antiplatelet treat-
ment and placebo in major bleeding (47/4349 [1%] with antiplate-
let treatment v 33/4100 [< 1%] with placebo; OR 1.40, 95%
CI 0.90 to 2.20).9 The review also found no significant difference
between aspirin and other antiplatelet agents in major bleeding
(68/3467 [2%] with aspirin v 59/3561 [2%] with other antiplatelet
agents; RR 1.18, 95% CI 0.84 to 1.67). The number of events was
too low to exclude a clinically important increase in major bleed-
ing.9,10 Across a wide range of people, antiplatelet agents have
been found to significantly increase the risk of major haemorrhage
(see harms of antiplatelet agents under primary prevention, p 163).

Comment: We found no evidence about the effects of combined clopidogrel
and aspirin compared with a single antiplatelet agent in people with
peripheral arterial disease. Peripheral arterial disease increases the
risk of cardiovascular events, so for most people the risk of bleeding
is outweighed by the benefits of regular antiplatelet use.

OPTION EXERCISE

Systematic reviews and subsequent RCTs in people with chronic stable
claudication have found that regular exercise at least three times weekly
for between 3 and 6 months improves total walking distance and maximal
exercise time after 3–12 months compared with no exercise. One RCT
found that a “stop smoking and keep walking” intervention increased the
maximal walking distance at 12 months compared with usual care.
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Benefits: Walking exercise versus no exercise: We found two systematic
reviews comparing exercise versus no exercise in people with
chronic stable intermittent claudication (see glossary, p 160)
(search dates 1996,11 and not stated;12 see comment below) and
two subsequent RCTs.13,14 The first review found that exercise
programmes (at least 30 minutes of walking as far as claudication
permits, at least 3 times weekly, for 3–6 months in people also
being treated with surgery, aspirin, or dipyridamole) significantly
increased both the initial claudication distance and the absolute
claudication distance (see glossary, p 160) compared with no
exercise (initial claudication distance, 4 RCTs; 94 people; mean
difference 139 m, 95% CI 31 m to 247 m; absolute claudication
distance, 5 RCTs; 115 people; mean difference 179 m, 95%
CI 60 m to 298 m) after 3–12 months.11 Control treatments were
placebo tablets (2 RCTs) or “instructed to continue with normal
lifestyle”. The second review (10 RCTs, including all those in the first
review) found that exercise increased maximal exercise time com-
pared with no exercise after 12 weeks to 15 months’ follow up (3
RCTs; 53 people: WMD 6.5 minutes, 95% CI 4.4 to 8.7 minutes).12

The first subsequent RCT (52 people) compared a 24 week pro-
gramme of initially supervised, regular polestriding (walking exercise
using modified ski poles) with a no exercise programme.13 All
participants received standard medical treatment. At 24 weeks, it
found that regular exercise significantly increased exercise toler-
ance compared with no exercise on a controlled work treadmill test
(tolerance to exercise, walking at 1.8 miles/hour with a 12%
gradient: mean increase in exercise duration about 28 minutes with
exercise programme v 11 minutes without exercise programme,
P < 0.0001).13 The second subsequent RCT (64 people, excluding
people with rest pain or exertional angina) compared treadmill
exercise three times weekly versus no exercise.14 People in the
exercise group were encouraged to exercise for up to 30 minutes
with mild to moderate claudication pain. The RCT found that
exercise significantly increased time to onset of claudication com-
pared with no exercise after 12 weeks (3.3 minutes at baseline to
6.2 minutes with exercise v 2.9 minutes at baseline to 3.2 minutes
with no exercise, P = 0.01). Exercise as part of multicomponent
intervention versus usual care placebo: We found one subse-
quent RCT (882 men with early peripheral vascular disease identi-
fied by population screening), which compared a “stop smoking and
keep walking” intervention package versus usual care (see com-
ment).15 The RCT found that the intervention significantly increased
the proportion of men who improved their maximal walking distance
at 12 months compared with usual care (23% with intervention v

15% with control, P = 0.008). It found no significant difference
between intervention and usual care in intermittent claudication
grade (Edinburgh Claudication Questionnaire: P = 0.26). Different
types of exercise: All the RCTs included in the systematic reviews
involved walking exercise. We found one RCT (67 people with
moderate to severe intermittent claudication), which compared arm
with leg exercise of similar intensity.16 A third group of 15 people
was non-randomly allocated to no exercise. The RCT found no
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significant difference between arm and leg exercises in improve-
ment in initial claudication distance or absolute claudication dis-
tance, although both groups improved after 6 weeks (improvement
in initial claudication distance: 122% with arm exercise v 93% with
leg exercise; improvement in absolute claudication distance: 147%
with arm exercise v 150% with leg exercise).

Harms: The reviews and subsequent RCTs did not report on harms of the
exercise programmes.11,13–15,17

Comment: The RCTs in the systematic reviews had low withdrawal rates, but it
is unclear whether those assessing the outcomes were blind to the
group allocation. Concealment of the allocation to participants was
not possible.11,12 Most (5/6) exercise programmes in the second
review occurred under supervision.12 In the RCT examining exercise
as a part of a multicomponent intervention, participants in the
intervention group received an educational package, a brochure
about community physiotherapy services, and information on the
benefits of smoking cessation. The general practitioners of these
participants received a letter plus educational material, including
information about effects of smoking cessation, nicotine replace-
ment products, and about peripheral arterial disease, and a recom-
mendation to refer the person to community physiotherapy. The
community physiotherapist received details about likely referrals.
Physiotherapists provided a community based mobility programme
for senior citizens, consisting of supervised or home based exercise
sessions and advice to walk at least 30 minutes per day.15 We found
one further systematic review (search date 1993, 21 observational
studies or RCTs of exercise, 564 people with peripheral arterial
disease).15 It calculated effects based on the differences in claudi-
cation distance before and after exercise treatment, but it made no
allowance for any spontaneous improvement that might have
occurred in the participants. It reported large increases with exer-
cise in the initial claudication distance (126–351 m) and in the
absolute claudication distance (325–723 m), but these estimates
were based on observational data. An ongoing Australian RCT is
examining the effect of exercise treatment in 1400 men.12 The
benefit from arm exercise remains unconfirmed, but suggests that
improved walking may be caused by generally improved cardiovas-
cular function rather than local changes in the peripheral
circulation.

OPTION SMOKING CESSATION

RCTs of advice to stop smoking would be considered unethical. The
consensus view is that smoking cessation improves symptoms in people
with intermittent claudication. One systematic review of observational
studies found inconclusive results from stopping smoking, both in terms
of increasing absolute claudication distance and reducing the risk of
symptom progression compared with people who continue to smoke.

Benefits: RCTs of advice to stop smoking are considered unethical. The
consensus view is that smoking cessation improves symptoms in
people with intermittent claudication (see glossary, p 160). We
found one systematic review (search date 1996, 4 observational
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studies, 866 people) of advice to quit cigarette smoking versus no
advice.11 One large observational study in the systematic review
found no significant increase in absolute claudication distance (see
glossary, p 160) after cessation of smoking.11 Two other studies
found conflicting results about the risk of deteriorating from mod-
erate to severe claudication in people who successfully quit smok-
ing compared with current smokers. The fourth study provided no
numerical results. Overall, the review found no good evidence to
confirm or refute the consensus view that advice to stop smoking
improves symptoms in people with intermittent claudication.

Harms: We found no RCTs.

Comment: None.

OPTION CILOSTAZOL

Six RCTs found that cilostazol improved claudication distance at
12–24 weeks compared with placebo. However, adverse effects of
cilostazol were common in the RCTs, and included headache, diarrhoea,
and palpitations. We found limited evidence from one RCT that
pentoxifylline reduced absolute claudication distance compared with
cilostazol.

Benefits: We found no systematic review. Versus placebo: We found one
non-systematic meta-analysis18 (search date not stated, 6 RCTs;
1751 people with claudication for 6 months or more, treated
between 12 and 24 weeks, 90% were current or previous smokers,
27% had diabetes mellitus, 60% had hypertension) and one addi-
tional RCT (see comment below).19 The meta-analysis (5 published
RCTs plus data from 1 RCT held on file by a pharmaceutical
company) found that cilostazol 100 mg twice daily significantly
increased mean maximal treadmill walking distance and pain free
treadmill walking distance compared with placebo (maximal dis-
tance: 250 m at baseline to 350 m with cilostazol v 252 m at
baseline to 302 m with placebo, P < 0.001; pain free distance:
127 m at baseline to 210 m with cilostazol v 132 m at baseline to
185 m with placebo, P < 0.001).18 One of the RCTs included in the
meta-analysis also evaluated a lower dose of cilostazol (100 mg/
day).20 It found no significant difference between this dose of
cilostazol and placebo for mean maximum walking distance (167 m
with cilostazol 100 mg daily v 141 m with placebo; P = 0.18). The
additional RCT (81 people with stable intermittent claudication for 6
months or more) found that cilostazol 100 mg twice daily signifi-
cantly increased initial claudication distance and absolute claudi-
cation distance (see glossary, p 160) at 12 weeks compared with
placebo (intention to treat analysis; initial distance: 112.5 m with
cilostazol v 84.6 m with placebo, P = 0.007; absolute distance:
231.7 m with cilostazol v 152.1 m with placebo, P = 0.002).19

Versus pentoxifylline: See benefits of pentoxifylline, p 156.21

Harms: Harms were not reported in the meta-analysis.18 Two RCTs included
in the meta-analysis found that cilostazol significantly increased the
risk of withdrawal from the trial because of adverse effects or
concerns about safety compared with placebo (1 RCT: 39/227
[17%] with cilostazol v 24/239 [10%] with placebo; RR 1.71, 95%
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CI 1.06 to 2.75; NNH 14, 95% CI 8 to 111; 1 RCT: 22.6% with
cilostazol 200 mg v 12.1% with cilostazol 100 mg v 10.1% with
placebo, CI not reported).20,21 The second of these RCTs found that
cilostazol 200 mg increased withdrawal due to headache and
cardiovascular events compared with placebo (headache: 4.5%
with cilostazol 200 mg v 0% with placebo; cardiovascular event:
12/133 with cilostazol v 5/129 with placebo, CI not reported). The
additional RCT found that cilostazol 100 mg increased gastrointes-
tinal complaints compared with placebo (44% v 15%, CI not
reported).19 The most common complaints with cilostazol were
diarrhoea, loose stools, flatulence, and nausea. Adverse effects of
cilostazol included headache (28% v 12% with placebo), diarrhoea
(19% v 8%), abnormal stools (15% v 5%), palpitations (17% v 2%),
and dizziness.19,21–23 Cilostazol is a phosphodiesterase inhibitor;
RCTs have found that other phosphodiesterase inhibitors (milri-
none, vesnarinone) are associated with increased mortality in
people with heart failure. However, results aggregated from other
studies have not found an excess of cardiovascular events with
cilostazol.24

Comment: The meta-analysis comparing cilostazol with placebo was not based
on studies identified systematically, and hence the selection of
studies may be biased.18 However, the meta-analysis included all
the studies identified by our own systematic search. Analysis was on
an intention to treat basis. Although the overall results of cilostazol
compared with placebo indicate a significant effect of cilostazol on
increasing walking distance, the RCTs have some weakness in their
methods, which may limit the applicability of the results.19,21–23

Firstly, none of the RCTs evaluated cilostazol beyond 24 weeks. In
addition, some of the RCTs had high withdrawal rates after randomi-
sation (up to 29%).22 In most of the RCTs withdrawals were more
common with cilostazol than with placebo.19–23 To allow for these
problems, the authors performed intention to treat analyses using
“last available observation carried forward”. However, the analyses
did not include people with no observations to carry forward, and
the effect of the difference in withdrawals between the groups was
not explored adequately. If people with worsening claudication were
more likely to withdraw, then the observed differences might have
been artefactual. We found one further trial, written in Chinese,
which compared cilostazol versus dipyridamole in 32 people with
peripheral vascular disease and type 2 diabetes.25 This study is
awaiting translation and appraisal for inclusion in Clinical Evidence.
Although cilostazol appears promising, the balance of its benefits
and harms remains unclear.

OPTION PENTOXIFYLLINE

One systematic review and one subsequent RCT found insufficient
evidence to compare pentoxifylline versus placebo. One RCT found
limited evidence that pentoxifylline reduced absolute claudication
distance compared with cilostazol.

Benefits: We found one systematic review (search date 1999)26 and one
subsequent RCT.21 The review found two RCTs (192 people) that
met its reliability criteria for inclusion, but did not pool results.
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Neither RCT in the review found any significant difference between
pentoxifylline and placebo for change in pain free walking distance
or maximum walking distance (follow up time not stated; improve-
ment in mean pain free walking distance for pentoxifylline v placebo
15 m, 95% CI –5 to +35 m v –30 m, 95% CI –138 to +78 m;
improvement in mean maximum walking distance +21 m, 95% CI
–10 to +52 m v +69 m, 95% CI –44 to 182 m).26 The subsequent
RCT (438 people; see comment below) compared three treat-
ments: pentoxifylline, cilostazol, and placebo.21 It similarly found no
significant difference between pentoxifylline and placebo in the
proportion of people who had no change or deterioration in the
claudication distance (72/212 [34%] with pentoxifylline v 68/226
[30%] with placebo; RR 1.13, 95% CI 0.86 to 1.48).21 Versus
cilostazol: The subsequent RCT (see comment below) found that
pentoxifylline significantly increased the proportion of people who
had no change or deterioration in the claudication distance com-
pared with cilostazol (72/212 [34%] with pentoxifylline v 47/205
[23%] with cilostazol; RR 1.48, 95% CI 1.08 to 2.03; ARR 11%,
95% CI 2.4% to 20.0%; NNT 9, 95% CI 5 to 42), the initial claudi-
cation distance (202 m with pentoxifylline v 218 m with cilostazol;
mean difference –16 m; P = 0.0001), and the absolute claudica-
tion distance (see glossary, p 160) (308 m with pentoxifylline v

350 m with cilostazol; mean difference –42 m; P = 0.0005) after
24 weeks.21

Harms: The subsequent RCT found that pentoxifylline significantly increased
the risk of withdrawal from the RCT because of adverse effects or
concerns about safety compared with placebo (44/232 [19%] with
pentoxifylline v 24/239 [10%] with placebo; RR 1.89, 95% CI 1.19
to 3.00; NNH 12, 95% CI 7 to 39).21 Side effects of pentoxifylline
included sore throat (14% v 7%), dyspepsia, nausea, diarrhoea (8%
v 5% with placebo; P = 0.31), and vomiting.21 No life threatening
adverse effects of pentoxifylline have been reported, although RCTs
have been too small to date to assess this reliably.

Comment: The subsequent RCT had a high withdrawal rate after randomisa-
tion, which could be a source of bias (60/232 [26%] with pentoxi-
fylline v 61/237 [26%] with cilostazol).21

OPTION PERCUTANEOUS TRANSLUMINAL ANGIOPLASTY

Two small RCTs in people with mild to moderate intermittent claudication
found limited evidence that percutaneous angioplasty improved walking
distance after 6 months compared with no angioplasty but found no
significant difference after 2 or 6 years. Two small RCTs identified by a
systematic review and three small additional RCTs in people with
femoro–popliteal artery stenoses found no significant difference between
angioplasty alone and angioplasty plus stent placement in patency rates,
occlusion rates, or clinical improvement. The RCTs may lack power to rule
out an important clinical effect.

Benefits: Percutaneous transluminal angioplasty (PTA) versus no PTA:
We found one systematic review (search date not stated, 2 RCTs,
78 men and 20 women with mild to moderate intermittent claudi-
cation [see glossary, p 160]) comparing PTA of the aorto–iliac or
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femoro–popliteal arteries with no angioplasty.27 The first RCT iden-
tified by the review found that PTA significantly increased the
median claudication distance after 6 months compared with no
PTA, but found no significant difference in median claudication
distance or quality of life after 2 years (median claudication dis-
tance at 6 months: 667 m v 172 m, P < 0.05).28 The second RCT
found that PTA significantly increased the absolute claudication
distance (see glossary, p 160) at 6 months compared with an
exercise programme (130 m v 50 m; WMD 80 m), but found no
significant difference in absolute claudication distance after 6 years
(180 m v 130 m; WMD 50 m; P > 0.05).29,30 PTA versus PTA plus
stents: We found one systematic review (search date 2002, 2
RCTs, 104 people with aorto–iliac or femoro–popliteal lesions on
angiography) and three additional RCTs comparing PTA versus PTA
plus stent.31–34 The RCTs in the systematic review used different
techniques and different definitions of restenosis, and data were
not pooled.31 The first RCT in the review (51 people who had
received an intravenous bolus of heparin and oral aspirin) found no
significant difference in patency assessed by colour flow duplex
ultrasound or in occlusion rate (patency: 62% with PTA plus stent v

74% with PTA alone, P = 0.22; occlusion rate: 5/24 [21%] with PTA
plus stent v 7% [2/27] with PTA alone, P = 0.16).35 The second RCT
in the review (53 people who had received an intravenous bolus of
heparin and oral aspirin) found no significant difference in patency
after 34 months’ follow up (62% with PTA plus stent placement v

68.4% with PTA).36 People in the PTA plus stent group also received
preoperative intravenous heparin bolus 500 units plus 1 g aspirin.
The first additional RCT (279 people with intermittent claudication
and iliac artery stenosis) compared PTA plus routine stent place-
ment versus PTA plus selective stent placement.32 It found no
significant difference in short or long term patency rates. The
second additional RCT (32 people) found no significant difference
between PTA plus stent and PTA alone in “clinical improvement”
after 1 year (60% with PTA plus stent v 71% with PTA, P = 0.17).34

The third additional RCT (141 people, 154 limbs) found no signifi-
cant difference between PTA plus stent placement and PTA alone in
patency, as determined by angiography after 1 year (63% of limbs
with PTA plus stent placement v 63% with PTA).33 PTA versus
surgery: See benefits of bypass surgery, p 159.

Harms: The systematic review did not report on harms.31 Prospective cohort
studies have found that PTA complications include puncture site
major bleeding (3.4%), pseudoaneurysms (0.5%), limb loss
(0.2%), renal failure secondary to intravenous contrast (0.2%),
cardiac complications such as myocardial infarction (0.2%), and
death (0.2%).37,38

Comment: This limited evidence suggests transient benefit from angioplasty
compared with no angioplasty. The longer term effects of angi-
oplasty or stent placement on symptoms, bypass surgery, and
amputation remain unclear, and the available RCTs are too small to
rule out clinically important effects of stent placement. The long
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term patency of femoro–popliteal angioplasties is poor, and there is
no evidence that the addition of stents confers any additional
benefit.33,34,36 The small number of RCTs and their small sample
sizes and methodological weaknesses suggests that further clinical
trials are needed to establish clinical effects reliably.

OPTION BYPASS SURGERY

One systematic review found that surgery in people with chronic
progressive peripheral arterial disease improved primary patency after
12–24 months compared with percutaneous transluminal angioplasty, but
found no significant difference after 4 years. The review found no
significant difference in mortality after 12–24 months. One systematic
review found that surgery reduced the amputation rate and pain
compared with thrombolysis, but it found no significant difference in
mortality after 1 year. Although the consensus view is that bypass surgery
is the most effective treatment for people with debilitating symptomatic
peripheral arterial disease, we found inadequate evidence from RCTs
reporting long term clinical outcomes to confirm this view.

Benefits: Surgery versus exercise: We found no RCTs. Surgery versus
percutaneous transluminal angioplasty (PTA): We found one
systematic review (search date 2001, 2 RCTs, 365 people with
chronic progressive peripheral arterial disease), which found no
significant difference between surgery and PTA in mortality after
12–24 months (OR 1.08, 95% CI 0.61 to 1.89).39 The review
found that surgery significantly improved patency after 12–24
months compared with PTA (OR 0.62, 95% CI 0.39 to 0.99), but
found no significant difference in primary patency after 4 years
(P = 0.14). The review found no significant difference in mortality or
amputation rates. Surgery versus thrombolysis: We found one
systematic review (search date 2001, 1 RCT in people with acute
limb ischaemia [see glossary, p 160]), which compared surgery with
thrombolysis using tissue plasminogen activator or urokinase.39 The
review found no significant difference in mortality after 1 year
(OR 1.59, 95% CI 0.70 to 3.59). The review found that surgery
significantly reduced the amputation rate and significantly reduced
the proportion of people reporting ongoing ischaemic pain after
1 year compared with thrombolysis (amputation rate: OR 0.19,
95% CI 0.06 to 0.59; ongoing ischaemic pain: OR 0.30, 95%
CI 0.17 to 0.50). Surgery versus PTA plus stent placement: We
found no RCTs comparing surgery with PTA plus stent placement
that reported long term outcomes.

Harms: Surgery increased early procedural complications compared with
PTA. Among people having aorto–iliac surgery, perioperative mortal-
ity (within 30 days of the procedure) was 3.3%, and complications
having a major health impact occurred in 8.3%.40 Among people
having infrainguinal bypass surgery, perioperative mortality was
about 2% and serious complications occurred in 8%.41 Among
people having PTA with or without stent placement, perioperative
mortality was about 1% and serious complications occurred in
about 5%.42
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Comment: The RCTs are small, have different follow up periods, and assessed
different outcomes. Indirect comparisons from observational stud-
ies of proxy outcomes (primary patency rates) suggest that for
aorto–iliac stenosis or occlusion, greater patency rates 5 years after
intervention are achieved with surgery (6250 [89%] people) com-
pared with PTA (1300 [34–85%] people) or compared with com-
bined PTA and stent placement (816 [54–74%] people).34,37,38 Too
few people with infrainguinal lesions were included in the RCTs to
provide good evidence about surgical management. Indirect com-
parisons of proxy outcomes in people with infrainguinal lesions
suggest worse results after PTA (after 5 years, patency 38%, range
34–42%) compared with surgery (patency 80%).43 Although the
consensus view is that bypass surgery is the most effective treat-
ment for people with debilitating symptomatic peripheral arterial
disease, we found inadequate evidence from RCTs reporting long
term clinical outcomes to confirm this view.

GLOSSARY
Absolute claudication distance Also known as the total walking distance; the
maximum distance a person can walk before stopping.
Acute limb ischaemia An ischaemic process that threatens the viability of the
limb, and is associated with pain, neurological deficit, inadequate skin capillary
circulation, and/or inaudible arterial flow signals by Doppler examination. This acute
process often leads to hospitalisation.
Critical limb ischaemia results in a breakdown of the skin (ulceration or
gangrene) or pain in the foot at rest. Critical limb ischaemia corresponds to the
Fontaine classification III and IV (see below).
Fontaine’s classification I: asymptomatic; II: intermittent claudication (see
below); II-a: pain free, claudication walking more than 200 metres; II-b: pain free,
claudication walking less than 200 metres; III: rest/nocturnal pain; IV: necrosis/
gangrene.
Initial claudication distance The distance a person can walk before the onset of
claudication symptoms.
Intermittent claudication Pain, stiffness, or weakness in the leg that develops on
walking, intensifies with continued walking until further walking is impossible, and
is relieved by rest.

Substantive changes
Exercise Two RCTs added;14,15 categorisation unchanged.
Cilostazol One non-systematic meta-analysis added;18 categorisation unchanged.
Percutaneous transluminal angioplasty One systematic review added;31 cat-
egorisation unchanged.
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Key Messages

Exercise
¶ Physical activity One RCT and many observational studies have found that

moderate to high physical activity reduces coronary heart disease and stroke.
They also found that sudden death soon after strenuous exercise was rare,
more common in sedentary people, and did not outweigh the benefits.

Diet
¶ Eating more fruit and vegetables Observational studies found limited

evidence that eating fruit and vegetables reduces ischaemic heart disease and
stroke. The size and nature of effects are uncertain.

¶ Antioxidants (other than � carotene and vitamin E) We found insufficient
evidence on the effects of vitamin C, copper, zinc, manganese, or flavonoids.

¶ � Carotene Systematic reviews of RCTs found no evidence of benefit from
� carotene supplements, and RCTs suggest that they may be harmful.

¶ Vitamin E Systematic reviews of RCTs found no evidence of benefit from
vitamin E supplements, and RCTs suggest that they may be harmful.

Smoking
¶ Smoking cessation We found no direct evidence from RCTs that advice to

stop smoking reduces cardiovascular risk compared with no advice. However,
we found robust evidence from observational studies that smoking is an
important risk factor for overall mortality, coronary heart disease, and stroke,
and that smoking cessation should therefore be encouraged. The evidence is
strongest for stroke.

Antithrombotic drugs
¶ Anticoagulant treatment (warfarin) One RCT found that the benefits and

harms of oral anticoagulation (to a target international normalised ratio of 1.5)
among people without symptoms of cardiovascular disease were finely bal-
anced, and that net effects were uncertain.

¶ Aspirin in low risk people We found insufficient evidence to identify which
asymptomatic individuals would benefit overall and which would be harmed by
regular treatment with aspirin. Benefits are likely to outweigh risks in people at
higher risk.

Interventions aimed at lowering blood pressure
¶ Antihypertensive drug treatments in people with hypertension System-

atic reviews have found that initial treatment with diuretics, angiotensin
converting enzyme inhibitors, or � blockers reduce morbidity and mortality
compared with placebo, with minimal adverse effects. RCTs found no signifi-
cant differences in morbidity or mortality among these agents. We found
limited evidence from two systematic reviews that diuretics, � blockers, and
angiotensin converting enzyme inhibitors reduced coronary heart disease and
heart failure more than calcium channel antagonists. However, calcium chan-
nel antagonists reduced risk of stroke more than the other agents. One RCT
found that a thiazide diuretic reduced cardiovascular events, particularly
congestive heart failure, compared with an � blocker. One RCT found that
losartan (an angiotensin receptor blocker) reduced cardiovascular events
compared with atenolol in people with hypertension and left ventricular
hypertrophy.
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¶ Diuretics in high risk people Systematic reviews have found that
diuretics decrease the risk of fatal and non-fatal stroke, cardiac events,
and total mortality compared with placebo. The biggest benefit is seen in
people with the highest baseline risk. Systematic reviews have found no
significant difference in mortality or morbidity between diuretics and �
blockers.

¶ Dietary salt restriction We found no RCTs of the effects of salt restriction
on morbidity or mortality. One systematic review has found that a low salt
diet may lead to modest reductions in blood pressure compared with a usual
diet, with more benefit in people older than 45 years than in younger
people.

¶ Fish oil supplementation We found no RCTs examining the effects of fish oil
supplementation on morbidity or mortality in people with primary hypertension.
One systematic review has found that fish oil supplementation in large doses of
3 g daily modestly lowers blood pressure.

¶ Low fat, high fruit and vegetable diet We found no systematic review and no
RCTs examining the effects of low fat, high fruit and vegetable diet on morbidity
or mortality of people with raised blood pressure. One RCT found that a low fat,
high fruit and vegetable diet modestly reduced blood pressure compared with
control diet.

¶ Physical activity We found no RCTs in people with primary hypertension
examining the effects of exercise on morbidity or mortality. One systematic
review has found that aerobic exercise reduces blood pressure compared with
no exercise.

¶ Potassium supplementation We found no RCTs examining the effects of
potassium supplementation on morbidity or mortality in people with primary
hypertension. One systematic review has found that a daily potassium supple-
mentation of about 60 mmol (2 g, which is about the amount contained in 5
bananas) reduces blood pressure by small amounts.

¶ Smoking cessation Observational studies have found that smoking is a risk
factor for cardiovascular disease. We found no direct evidence in people with
hypertension that stopping smoking decreases blood pressure.

¶ Weight loss We found no RCTs examining the effects of weight loss on
morbidity and mortality. One systematic review and additional RCTs have found
that modest weight reduction in obese people with hypertension leads to a
modest reduction in blood pressure.

¶ Calcium supplementation We found insufficient evidence about the effects of
calcium supplementation on blood pressure, morbidity, or mortality specifically
in people with hypertension. One systematic review in people with and without
hypertension found that calcium supplementation may reduce systolic blood
pressure by a small amount.

¶ Magnesium supplementation We found no RCTs examining the effects of
magnesium supplementation on morbidity or mortality in people with hyper-
tension. We found limited and conflicting evidence on the effect of magnesium
supplementation on blood pressure in people with hypertension and normal
magnesium concentrations.

¶ Reduced alcohol consumption We found no RCTs examining the effects of
reducing alcohol consumption on morbidity or mortality. One systematic review
in moderate drinkers (25–50 drinks/week) found inconclusive evidence regard-
ing effects of alcohol reduction on blood pressure.
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Interventions aimed at lowering cholesterol
¶ Cholesterol reduction in high risk people Systematic reviews have found

that reducing cholesterol concentration in asymptomatic people lowers the
rate of cardiovascular events. RCTs have found that the magnitude of the
benefit is related to an individual’s baseline risk of cardiovascular events, and
to the degree of cholesterol lowering, rather than to the individual’s cholesterol
concentration.

¶ Low fat diet Systematic reviews and RCTs have found that combined use of
cholesterol lowering diet and lipid lowering drugs reduces cholesterol concen-
tration more than lifestyle interventions alone.

DEFINITION Primary prevention in this context is the long term management of
people at increased risk but with no evidence of cardiovascular
disease. Clinically overt ischaemic vascular disease includes acute
myocardial infarction, angina, stroke, and peripheral vascular dis-
ease. Many adults have no symptoms or obvious signs of vascular
disease, even though they have atheroma and are at increased risk
of ischaemic vascular events because of one or more risk factors
(see aetiology below). In this topic, we have taken primary preven-
tion to apply to people who have not had clinically overt cardiovas-
cular disease, or people at low risk of ischaemic cardiovascular
events. Prevention of cerebrovascular events is discussed in detail
elsewhere in Clinical Evidence (see stroke prevention topic, p 257).

INCIDENCE/
PREVALENCE

According to the World Health Report 1999, ischaemic heart
disease was the leading single cause for death in the world, the
leading single cause for death in high income countries, and second
to lower respiratory tract infections in low and middle income
countries. In 1998 it was still the leading cause for death, with
nearly 7.4 million estimated deaths a year in member states of the
World Health Organization. This condition had the eighth highest
burden of disease in the low and middle income countries (30.7
million disability adjusted life years).1

AETIOLOGY/
RISK FACTORS

Identified major risk factors for ischaemic vascular disease include
increasing age, male sex, raised low density lipoprotein cholesterol,
reduced high density lipoprotein cholesterol, raised blood pressure,
smoking, diabetes, family history of cardiovascular disease, obesity,
and sedentary lifestyle. For many of these risk factors, observational
studies show a continuous gradient of increasing risk of cardiovas-
cular disease with increasing levels of the risk factor, with no
obvious threshold level. Although by definition event rates are
higher in high risk people, most ischaemic vascular events that
occur in the population are in people with intermediate levels of
absolute risk because there are many more of them than there are
people at high risk; see Appendix 1.2

PROGNOSIS A study carried out in Scotland found that about half of people who
suffer an acute myocardial infarction die within 28 days, and two
thirds of acute myocardial infarctions occur before the person
reaches hospital.3 The benefits of intervention in unselected people
with no evidence of cardiovascular disease (primary prevention) are
small because in such people the baseline risk is small. However,
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absolute risk of ischaemic vascular events varies widely, even
among people with similar levels of blood pressure or cholesterol.
Estimates of absolute risk can be based on simple risk equations or
tables; see Appendix 1.4,5

AIMS OF
INTERVENTION

To reduce morbidity and mortality from cardiovascular disease, with
minimum adverse effects.

OUTCOMES Incidence of fatal and non-fatal cardiovascular events (including
coronary, cerebrovascular, renal, and eye disease, and heart fail-
ure). Surrogate outcomes include changes in levels of individual risk
factors, such as blood pressure.

METHODS Clinical Evidence search and appraisal November 2002.

QUESTION Does physical activity reduce the risk of vascular events
in asymptomatic people?

Charles Foster and Michael Murphy

OPTION PHYSICAL ACTIVITY

We found one RCT and strong observational evidence that moderate to
high levels of physical activity reduce the risk of non-fatal and fatal
coronary heart disease and stroke. People who are physically active
(those who undertake moderate levels of activity daily or almost daily,
e.g. walking) typically experience 30–50% reductions in relative risk of
coronary heart disease compared with people who are sedentary after
adjustment for other risk factors. The absolute risk of sudden death after
strenuous activity is small (although greatest in people who are habitually
sedentary) and does not outweigh observed benefits.

Benefits: Effects of physical activity on coronary heart disease: One
systematic review (search date 2001)6 identified one RCT (196
women aged 50–65 years with no previous heart disease). The RCT
found that an exercise programme consisting of regular walking
significantly reduced coronary heart disease (CHD) compared with
no exercise programme at 10 years (RR for participants reporting
that their physician had diagnosed heart disease 0.18, 95%
CI 0.04 to 0.80). The systematic review also identified 11 further
observational studies, although it was not clear that they were only
in people with no previous heart disease (see comment below). This
systematic review6 and three further systematic reviews (search
dates 19957 and not stated8,9) evaluated observational studies and
found increased risk of CHD in sedentary compared with active
people. Since 1992, 17 large, well conducted prospective, non-
randomised studies, with follow up periods ranging from 18 months
to 29 years, have specifically examined the association between
physical activity and risk of non-fatal or fatal CHD.10–26 The studies
found that risk declined with increasing levels of physical activity (for
examples of activity levels see table 1, p 193) (AR for CHD death in
people with sedentary lives [rare or no physical activity] 70/10 000
person-years v 40/10 000 person-years in people with the highest
level of activity [> 3500 kcal/week]; absolute benefit of high levels
of physical activity 30 lives saved/10 000 person-years). One sub-
sequent observational study of women found that at least 1 hour of
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walking a week predicted lower risk compared with no walking a
week (OR 0.49, 95% CI 0.28 to 0.86).27 Effects of physical
fitness on coronary heart disease: We found no RCTs. One
systematic review (search date not stated)28 identified seven large,
well designed, prospective, non-randomised studies of the effects
of physical fitness on CHD. All used reproducible measures of
physical fitness. Five studies adjusted for other CHD risk factors.
These found an increased risk of death from CHD in people with low
levels of physical fitness compared with those with high levels (RR of
death lowest quartile v highest quartile ranged from 1.2–4.0). Most
studies reported only baseline measures of physical fitness and
thus not could assess effects of changes in fitness. One large follow
up study found lower risk among people who increased their fitness
level (RR for cardiovascular disease death compared with those
whose level of fitness did not change 0.48, 95% CI 0.31 to 0.74).29

One study showed that high fitness levels seem to slow down the
development of atherosclerosis compared with lower levels of
fitness.30 A new meta-analysis examining fitness and activity as
separate risk factors for CHD concluded that being unfit warrants
consideration as a risk factor.31 Effects of physical activity on
stroke: We found no RCTs and no systematic review of observa-
tional studies. We found 12 observational studies (published
between 1990 and 1999), based on people with a total of 3680
strokes among North American, Japanese, and European
populations.32–45 Most of these found that moderate activity was
associated with reduced risk of stroke compared with inactivity (RR
of stroke, moderate activity v inactivity about 0.5). One cohort study
from Japan found that “heavy” physical activity reduced the risk of
stroke compared with “moderate” activity (RR of stroke, “heavy” v

“moderate” activity about 0.3; P < 0.05).43 In most studies, the
benefits were greater in older people and in men. Most studies were
conducted in white men in late middle age, which potentially limits
their applicability to other groups of people. The results usually
persisted after adjustment for other known risk factors for stroke
(blood pressure, blood lipids, body mass index, and smoking) and
after exclusion of people with pre-existing diseases that might limit
physical activity and increase risk of stroke. The more recent studies
found maximum reduction in the risk of stroke with moderate as
opposed to high levels of physical exercise levels. See stroke
prevention topic, p 257.

Harms: The identified studies provided no direct evidence of harm from
exercise. Injury is likely to be the most common adverse event, but
we found too few population data to measure its risk. We found two
studies in people who had experienced non-fatal myocardial infarc-
tion, conducted in the USA and Germany. Each involved more than
1000 events and found that 4–7% of these events occurred within
1 hour of strenuous physical activity.46–48 Strenuous activity was
estimated to have raised the relative risk of acute myocardial
infarction between two- and sixfold in the hour after activity, with
risks returning to baseline after that. However, the absolute risk
remained low, variously estimated at six deaths per 100 000 middle
aged men a year49 or 0.3–2.7 events per 10 000 person-hours of
exercise.50 Both studies found that the relative risk of acute
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myocardial infarction after strenuous activity was much higher in
people who were habitually sedentary (RR 107, 95% CI 67 to 171)
compared with the relative risk in those who engaged in heavy
physical exertion on five or more occasions a week (RR 2.4, 95%
CI 1.5 to 3.7).47

Comment: The most recent systematic review (search date 2001) also identi-
fied nine prospective cohort studies and two case-control studies in
about 20 000 older adults, mostly men.6 It reported that increased
physical activity or cardiovascular fitness significantly reduced CHD
in five out of 11 studies, and non-significantly reduced CHD in three
further studies.6 Findings from observational studies identified by all
the reviews should be interpreted with caution. The studies varied in
definitions of levels of activity and fitness. The level of activity or
fitness experienced by each person was not experimentally
assigned by an investigator (as in an RCT) but resulted from self
selection. Active (or fit) people are likely to differ from inactive (or
unfit) people in other ways that also influence their risk of cardio-
vascular disease. Confounding of this type can be partially control-
led by adjustment for other known risk factors (such as age,
smoking status, and body mass index), but it is likely that some
residual confounding will remain, which could overestimate the
effect of exercise. The studies have found that the absolute risk of
sudden death during or immediately after physical activity is small
and does not outweigh the observed benefits.

QUESTION What intensity and frequency of physical activity
improves fitness?

Charles Foster and Michael Murphy

Small RCTs found that at least moderate intensity exercise (equivalent to
brisk walking) is necessary to improve fitness. We found insufficient
evidence on the effects of short bouts of exercise several times daily
compared with longer daily bouts.

Benefits: Intensity: We found no systematic review. Numerous small RCTs of
varying quality have been conducted in different subpopulations. In
general, these found that over a period of 6–12 months low
intensity activity programmes produced no measurable changes in
maximum oxygen consumption (VO2max), whereas moderate inten-
sity activity programmes (equivalent to brisk walking) typically pro-
duced improvements of 20% in oxygen consumption in sedentary
people. Table 1, p 193 gives the intensity of effort required for a
range of physical activities. Two recent RCTs compared structured
aerobic exercise (such as step and aerobics classes) with lifestyle
activity programmes (such as regular walking and using stairs
instead of lifts) among obese women51 and sedentary men and
women.52 Both studies reported similar, significant changes in
measures of cardiovascular fitness and blood pressure with each
intervention, and these changes were sustained for at least 2 years
after intervention. One prospective follow up study of women
previously involved in a randomised trial of physical activity found
that women who start a programme of regular walking maintain
higher levels of physical activity 10 years after the intervention.53
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Frequency: We found no systematic review. One RCT (36 men)
compared 8 weeks of a single daily session of 30 minutes of
exercise versus three daily sessions of 10 minutes each.54 It found
no significant difference in fitness between groups after the end of
the programme.

Harms: None reported.

Comment: None.

QUESTION What are the effects of dietary interventions on the risk
of myocardial infarction and stroke in asymptomatic
people?

Bazian Ltd

OPTION EATING MORE FRUIT AND VEGETABLES

Cohort studies have found that eating more fruit and vegetables reduces
the risk of myocardial infarction and stroke. The size and nature of any
protective effect is uncertain.

Benefits: Ischaemic heart disease: We found no RCTs. We found three
systematic reviews of observational studies.55–58 With addition of
recently published studies59–67 to those reported in the first review
(search date 1995),55 a protective association was observed for
ischaemic heart disease in 14/25 (56%) cohort studies. In the
second review (search date not stated),56 the authors calculated a
summary measure of the protective association of 15% between
those above the 90th centile and those below the 10th centile for
fruit and vegetable consumption. In the third review (search date
1998),57,58 the authors estimated that increased intake of fruit and
vegetables of about 150 g daily was associated with a reduced risk
of coronary heart disease of 20–40%. The validity of these esti-
mates has been questioned. One large, high quality cohort study
found that eating more vegetables was associated with decreased
coronary mortality (≥ 117 g vegetables/day v < 61 g vegetables/
day: RR 0.66, 95% CI 0.46 to 0.96); for fruit, the association was
more modest and not significant (≥ 159 g fruit/day v < 75 g fruit/
day: RR 0.77, 95% CI 0.54 to 1.12).68 Stroke: We found no RCTs
but we found two systematic reviews examining the evidence from
observational studies for stroke.55,57,58 With addition of recently
published studies59–66,68 to those reported in the first review
(search date 1995),55 a protective association was observed in
10/16 (63%) cohort studies for stroke. In the second review (search
date not stated),57,58 the authors estimated that increased intake
of fruit and vegetables of about 150 g daily was associated with a
reduced risk of stroke of 0–25%. The basis for this estimate is not
clear. One large, high quality cohort study in US health professionals
found that increased fruit and vegetable intake was associated with
a decreased risk of ischaemic stroke (RR per daily serving of fruit
and vegetables 0.94, 95% CI 0.90 to 0.99; RR in the fifth of the
population eating the most fruit and vegetables v the fifth eating the
least 0.69, 95% CI 0.52 to 0.92).69

Harms: None were identified.
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Comment: Lack of RCT evidence and deficiencies in the data available from
observational studies mean that the size and nature of any real
protective effect is uncertain.70,71 The observed associations could
be the result of confounding as people who eat more fruit and
vegetables often come from higher socioeconomic groups and have
other healthy lifestyles.72

OPTION ANTIOXIDANTS

Systematic reviews of RCTs found no evidence of benefit from � carotene
or vitamin E supplements, and RCTs suggest that they may be harmful.
We found insufficient evidence about effects of other antioxidants.

Benefits: � Carotene: We found two systematic reviews of prospective
studies and RCTs (search date not stated, published in 199773 and
search date 200174). The most recent systematic review (6 RCTs,
86 056 people) found no significant difference between � carotene
and control for cardiovascular disease (OR 1.02, 95% CI 0.96 to
1.08).74 However, � carotene was combined with other antioxidants
in some treatment groups, and it was not clear whether the
systematic review accounted for effects of multiple interventions
compared with control. It was also not clear whether all control
groups received placebo only. Vitamin C (ascorbic acid): We found
three systematic reviews (search dates not stated,73 1996, 75 and
200174). The most recent systematic review (2 RCTs; 16 700
people, most people from 1 large RCT) found no significant differ-
ence between vitamin C and control for cardiovascular disease risk
(OR 0.98, 95% CI 0.75 to 1.26).74 However, vitamin C was com-
bined with molybdenum in the larger trial, which may have contrib-
uted to the observed effect. It was also not clear from the review
whether all control groups received placebo only. Vitamin E: We
found two systematic reviews and additional prospective stud-
ies.72,74 The most recent systematic review (4 RCTs, 48 346
people) compared vitamin E versus control.74 It found no significant
difference between vitamin E and control for cardiovascular disease
(OR 0.96, 95% CI 0.88 to 1.04). However, vitamin E was combined
with other antioxidants in some treatment groups, which may have
contributed to the observed effect. It was also not clear whether all
control groups received placebo only. Antioxidant minerals: We
found little epidemiological evidence about the cardioprotective
effect of copper, zinc, or manganese on the heart.76 Cohort studies
reported an increased risk of ischaemic heart disease in people with
low blood selenium concentrations.77 Most of these were carried
out in Finland, a country with low intakes of antioxidants.78

Flavonoids: We found no systematic review. We found five cohort
studies,78–82 three of which reported a reduced risk of ischaemic
heart disease with increased flavonoid intake.78–80 One of four
observational studies reported a reduced risk of stroke with
increased flavonoid intake.58,79,83,84

Harms: One of the RCTs identified in the most recent systematic review
found that vitamin E may increase death from subarachnoid haem-
orrhage compared with control (RR for subarachnoid haemorrhage
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1.50, 95% CI 0.97 to 2.32; RR death 2.81, 95% CI 1.37 to
5.79).74,85 Pooled analysis of four of the � carotene RCTs found that
� carotene may increase cardiovascular mortality (RR for cardiovas-
cular death 1.12, 95% CI 1.04 to 1.22).86 Effects may be depend-
ent on the isomer or dose.87,88

Comment: RCTs of antioxidants such as � carotene and vitamin E have not
found any evidence of benefit. Routine use of antioxidant supple-
ments is not justified by the currently available evidence. Most of
the RCTs identified in the most recent systematic review were
designed to investigate whether antioxidants protect against can-
cer, and not specifically to investigate their effect on cardiovascular
disease. Some of the trials were limited to smokers and there may
be an interaction between antioxidants and smoking. Further RCTs
of antioxidant supplementation are under way.89

QUESTION By how much does smoking cessation, or avoiding
starting smoking, reduce risk?

Julian J Nicholas

OPTION SMOKING CESSATION

We found no direct evidence from RCTs that advice to stop smoking
reduces cardiovascular risk compared with no advice. However, we found
robust evidence from observational studies that smoking is an important
risk factor for overall mortality, coronary heart disease, and stroke, and
that smoking cessation should therefore be encouraged. The evidence is
strongest for stroke.

Benefits: We found one RCT of advice encouraging smoking cessation in
1445 men aged 40–59 years that found that more men given
advice to stop smoking gave up cigarettes (mean absolute reduc-
tion in men continuing to smoke after advice v control 53%).90 The
RCT found no evidence that men given advice to stop smoking had
a significantly lower mortality from coronary heart disease (CHD;
RR 0.82, 95% CI 0.57 to 1.18). However, it is not clear how many
people advised to stop smoking actually quit. The wide confidence
intervals mean that there could have been anything from a 43%
decrease to an 18% increase in rates of CHD death in men given
advice to quit, regardless of whether they actually gave up smoking.
We found strong observational evidence that smoking is an impor-
tant risk factor for cardiovascular disease. Several large cohort
studies examining the effects of smoking have been reviewed
extensively by the US Surgeon General91 and the UK Royal College
of Physicians.92 The reviews concluded that cigarette smoking was
causally related to disease and that smoking cessation substantially
reduced the risk of cancer, respiratory disease, CHD, and stroke.
Death from all causes: The longest prospective cohort study, in
34 439 male British doctors whose smoking habits were periodi-
cally assessed over 40 years (1951–1991), found a strong asso-
ciation between smoking and increased mortality.93 It found that
smokers were about three times more likely to die in middle age
(45–64 years) and twice as likely to die in older age (65–84 years)
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compared with lifelong non-smokers (CI not reported). The prospec-
tive nurses’ health study followed 117 001 middle aged female
nurses for 12 years.94 It found that the total mortality in current
smokers was nearly twice that in lifelong non-smokers (RR of death
1.87, 95% CI 1.65 to 2.13). Coronary heart disease: One review
(published in 1990) identified 10 cohort studies, involving 20
million person-years of observation.91 All studies found a higher
incidence of CHD among smokers (pooled RR of death from CHD
compared with non-smokers 1.7, CI not reported). People smoking
more than 20 cigarettes daily were more likely to have a coronary
event (RR 2.5, CI not provided).92 Middle aged smokers were more
likely to experience a first non-fatal acute myocardial infarction
compared with people who had never smoked (RR in men 2.9, 95%
CI 2.4 to 3.4; RR in women 3.6, 95% CI 3.0 to 4.4).95,96 Stroke:
One systematic review (search date 1998) found 32 studies (17
cohort studies with concurrent or historical controls, 14 case
control studies, and one hypertension intervention RCT).97 It found
good evidence that smoking was associated with an increased risk
of stroke (RR of stroke in cigarette smokers v non-smokers 1.5,
95% CI 1.4 to 1.6). Smoking was associated with an increased risk
of cerebral infarction (RR 1.92, 95% CI 1.71 to 2.16) and sub-
arachnoid haemorrhage (RR 2.93, 95% CI 2.48 to 3.46), and a
reduced risk of intracerebral haemorrhage (RR 0.74, 95% CI 0.56
to 0.98). The relative risk of stroke in smokers compared with
non-smokers was highest in those aged under 55 years (RR 2.90,
95% CI 2.40 to 3.59) and lowest in those aged over 74 years
(RR 1.11, 95% CI 0.96 to 1.28).

Harms: We found no evidence that stopping smoking increases mortality in
any subgroup of smokers.

Comment: We found no evidence of publication or other overt bias that may
explain the observed association between smoking and stroke.
There was a dose related effect between the number of cigarettes
smoked and the relative risk for stroke, consistent with a causal
relation. The absolute risk reduction from stopping smoking will be
highest for those with the highest absolute risk of vascular events.
Effects on quit rates of different methods of encouraging people to
stop smoking are discussed elsewhere in Clinical Evidence (see
changing behaviour topic, p 98).

QUESTION How quickly do risks diminish when smokers stop
smoking?

Julian J Nicholas

OPTION STOPPING SMOKING: RISK REDUCTION

Observational studies have found that the risk of death and
cardiovascular events falls when people stop smoking. The risk can take
many years to approach that of non-smokers, particularly in those with a
history of heavy smoking.

Benefits: Death from all causes: In people who stopped smoking, observa-
tional studies found that death rates fell gradually to lie between
those of lifelong smokers and people who had never smoked.

Primary prevention
C

ardiovascular
disorders

173

 BMJ Publishing Group Ltd 2004



Estimates for the time required for former smokers to bring their risk
of death in line with people who had never smoked varied among
studies but may be longer than 15 years.98 Actuarial projections
from one study among British doctors predicted that life expectancy
would improve even among people who stopped smoking in later
life (≥ 65 years).93 Coronary heart disease: Observational studies
found that, in both male and female ex-smokers, the risk of
coronary events rapidly declined to a level comparable with that of
people who had never smoked after 2–3 years and was independ-
ent of the number of cigarettes smoked before quitting.91 Stroke:
The US Surgeon General’s review of observational studies found
that the risk of stroke decreased in ex-smokers compared with
smokers (RR of stroke, smokers v ex-smokers 1.2, CI not reported)
but remained raised for 5–10 years after cessation compared with
those who had never smoked (RR of stroke, ex-smokers v never
smokers 1.5, CI not reported).91 One recent study in 7735 middle
aged British men found that 5 years after smoking cessation the risk
of stroke in previously light smokers (< 20 cigarettes/day) was
identical to that of lifelong non-smokers, but the risk in previously
heavy smokers (> 20 cigarettes/day) was still raised compared with
lifelong non-smokers (RR of stroke, previously heavy smokers v

never smokers 2.2, 95% CI 1.1 to 4.3).99 One observational study
in 117 001 middle aged female nurses also found a fall in risk on
stopping smoking and found no difference between previously light
and previously heavy smokers (RR in all former smokers 2–4 years
after stopping smoking 1.17, 95% CI 0.49 to 2.23).94

Harms: We found no evidence that stopping smoking increases mortality in
any subgroup of smokers.

Comment: For a review of the evidence on methods of changing smoking
behaviour, see secondary prevention of ischaemic cardiac events,
p 197.

QUESTION What are the effects of lifestyle changes in
asymptomatic people with primary hypertension?

Michael Pignone

OPTION PHYSICAL ACTIVITY

One systematic review has found that aerobic exercise reduces blood
pressure.

Benefits: We found no RCTs in people with primary hypertension examining
the effects of exercise on morbidity, mortality, or quality of life. One
systematic review (search date 2001, 54 RCTs, 2419 sedentary
adults aged > 18 years) examined the effects on blood pressure of
at least 2 weeks of regular exercise compared with no exercise.100

Compared with non-exercising control groups, groups randomised
to aerobic exercise reduced their systolic blood pressure by
3.8 mm Hg (95% CI 2.7 mm Hg to 5.0 mm Hg) and diastolic blood
pressure by 2.6 mm Hg (95% CI 1.8 mm Hg to 3.4 mm Hg). Reduc-
tions in blood pressure were seen in hypertensive and non-
hypertensive people, and in overweight and normal weight people.
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RCTs with interventions lasting longer than 6 months in adults aged
45 years or over with hypertension found non-significant mean
reductions in blood pressure, with wide confidence intervals (systo-
lic reduction 0.8 mm Hg, 95% CI 5.9 mm Hg reduction to
4.2 mm Hg increase).101

Harms: Musculoskeletal injuries can occur, but their frequency was not
documented.

Comment: Many adults find aerobic exercise programmes difficult to sustain.
The clinical significance of the observed reductions in blood pres-
sure is uncertain. The type and amount of exercise most likely to
result in benefits are unclear, with some recent studies showing
some benefits with simple increases in lifestyle activity. One cohort
study (173 men with hypertension) found that “regular heavy
activity several times weekly” compared with no or limited spare
time physical activity reduced all cause and cardiovascular mortality
(all cause mortality RR 0.43, 95% CI 0.22 to 0.82; cardiovascular
mortality RR 0.33, 95% CI 0.11 to 0.94).102

OPTION LOW FAT, HIGH FRUIT AND VEGETABLE DIET

We found no systematic review and no RCTs examining the effects of low
fat, high fruit and vegetable diet on morbidity or mortality in people with
primary hypertension. One RCT found that a low fat, high fruit and
vegetable diet modestly reduced blood pressure.

Benefits: We found no systematic review and no RCTs examining the effects
of low fat, high fruit and vegetable diet on morbidity or mortality in
people with primary hypertension. For evidence in asymptomatic
people in general see question on effects of dietary interventions,
p 170. One RCT (459 adults with systolic blood pressures of
< 160 mm Hg and diastolic blood pressures of 80–90 mm Hg)
compared effects on blood pressure of three diets (control diet low
in both magnesium and potassium v fruit and vegetable diet high in
both potassium and magnesium v combination of the fruit and
vegetable diet with a low fat diet high in both calcium and pro-
tein).103 After 8 weeks the fruit and vegetable diet reduced systolic
and diastolic blood pressure compared with the control diet (mean
change in systolic blood pressure –2.8 mm Hg, 97.5% CI
–4.7 mm Hg to –0.9 mm Hg; mean change in diastolic blood pres-
sure –1.1 mm Hg, 97.5% CI –2.4 mm Hg to +0.3 mm Hg). The
combination diet also reduced systolic and diastolic blood pressure
compared with the control diet (mean change in systolic blood
pressure –5.5 mm Hg, 97.5% CI –7.4 mm Hg to –3.7 mm Hg;
mean change in diastolic blood pressure –3.0 mm Hg, 97.5% CI
–4.3 to –1.6 mm Hg).103

Harms: We found no direct evidence that a low fat, high fruit and vegetable
diet is harmful.

Comment: The RCT was of short duration and people were supplied with food
during the intervention period.103 Other studies have found that
long term maintenance of particular diets is difficult for many
people, although low fat, high fruit and vegetable diets may have
multiple benefits (see changing behaviour, p 98).
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OPTION REDUCED ALCOHOL CONSUMPTION

One systematic review found inconclusive evidence regarding effects of
alcohol reduction on blood pressure among people with primary
hypertension and moderate to high alcohol intake.

Benefits: We found no RCTs examining the effects of reducing alcohol
consumption on morbidity or mortality in people with primary
hypertension. Over 60 population studies have reported associa-
tions between alcohol consumption and blood pressure. The rela-
tion was found to be generally linear, although several studies
reported a threshold effect at about two to three standard drinks
daily.104 Any adverse effects of up to two drinks daily on blood
pressure was found to be either small or non-existent. One system-
atic review (search date 1999, 7 RCTs, 751 people with hyperten-
sion; mainly men) found that data were inconclusive on the benefits
of reducing alcohol among moderate to heavy drinkers (25–50
drinks/week).105

Harms: We found no direct evidence that reducing alcohol intake to as few
as two drinks daily was harmful.

Comment: Most data were from observational studies. RCTs were small and
lacked reliable information about adherence. Substantial reduc-
tions in alcohol use in both control and intervention groups were
observed, with limited ability to detect differences between groups.

OPTION SALT RESTRICTION

One systematic review has found that salt restriction may lead to modest
reductions in blood pressure, with more benefit in people older than 45
years than in younger people.

Benefits: We found no RCT examining the effects of salt restriction on
morbidity or mortality in people with primary hypertension. We found
one systematic review (search date 1997, 58 RCTs, 2161 people
with hypertension, age 23–73 years)106 and two subsequent
RCTs,107,108 which examined the effects of salt restriction on blood
pressure. Interventions were low salt diets with or without weight
reduction. People in the control groups took their usual diet.
Changes in salt intake varied among RCTs in the systematic review;
a mean reduction in sodium intake of 118 mmol (6.7 g) daily for 28
days led to reductions of 3.9 mm Hg (95% CI 3.0 mm Hg to
4.8 mm Hg) in systolic blood pressure and 1.9 mm Hg (95%
CI 1.3 mm Hg to 2.5 mm Hg) in diastolic blood pressure.106 One
RCT (875 people with hypertension, age 60–80 years, duration 30
months) found that a mean decrease in salt intake of about
40 mmol (2.4 g) daily reduced systolic blood pressure by
2.6 mm Hg (95% CI 0.4 mm Hg to 4.8 mm Hg) and diastolic blood
pressure by 1.1 mm Hg (95% CI 0.3 mm Hg rise in diastolic to
2.5 mm Hg fall).107 Another RCT (412 people with systolic/diastolic
blood pressure > 120/80 mm Hg, mean age 48 years, duration 30
days) that tested three different target levels of sodium intake (150,
100, and 50 mmol/day [8.6, 5.7, and 2.9 g/day]) found signifi-
cantly lower systolic blood pressure levels with lower sodium
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intakes.108 An earlier systematic review (search date 1994) identi-
fied 28 RCTs in 1131 people with hypertension. It found that lesser
reductions of 60 mmol (3.4 g) daily led to smaller reductions in
systolic/diastolic blood pressure of 2.2/0.5 mm Hg and found
greater effects in RCTs in which mean age was over 45 years
(6.3/2.2 mm Hg).109

Harms: We found no direct evidence that low salt diets may increase
morbidity or mortality.

Comment: Small RCTs tended to report larger reductions in systolic and
diastolic blood pressure than larger RCTs. This may be explained by
publication bias or less rigorous methodology in small RCTs.109

OPTION SMOKING CESSATION

We found no direct evidence that stopping smoking decreases blood
pressure in people with hypertension. However, we found robust
epidemiological data that smoking is an important risk factor for
cardiovascular disease.

Benefits: We found no direct evidence that stopping smoking reduces blood
pressure in people with hypertension, although we found good
evidence that smoking is an important risk factor for cardiovascular
disease (see question on how much does smoking cessation, or
avoiding starting smoking, reduce risk, p 172).

Harms: We found insufficient evidence in this context.

Comment: None.

OPTION WEIGHT LOSS

One systematic review and additional RCTs have found that modest
weight reductions of 3–9% of body weight are achievable in motivated
middle aged and older adults, and lead to modest reductions in blood
pressure in obese people with hypertension. Many adults find it difficult
to maintain weight loss.

Benefits: We found no RCTs examining the effects of weight loss on morbidity
and mortality in people with primary hypertension. We found one
systematic review (search date 1998, 18 RCTs, 2611 middle aged
people, mean age 50 years, mean weight 85 kg, mean systolic/
diastolic blood pressure 152/98 mm Hg, 55% men)110 and two
subsequent RCTs111,112 that examined the effects of weight loss on
blood pressure. In the systematic review, caloric intakes ranged
from 450–1500 kcal daily. Most diets led to weight reductions of
3–9% of body weight. Combined data from the six RCTs that did not
vary antihypertensive regimens during the intervention period found
that reducing weight reduced systolic and diastolic blood pressures
(mean reduction in systolic pressure, weight loss v no weight loss
3.0 mm Hg, 95% CI 0.7 mm Hg to 6.8 mm Hg; mean reduction in
diastolic blood pressure, weight loss v no weight loss 2.9 mm Hg,
95% CI 0.1 mm Hg to 5.7 mm Hg). RCTs that allowed adjustment of
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antihypertensive regimens found that lower doses and fewer anti-
hypertensive drugs were needed in the weight reduction groups
compared with control groups. The two subsequent RCTs found that
sustained weight reduction of 2–4 kg significantly reduced systolic
blood pressure at 1–3 years by about 1 mm Hg.111,112

Harms: We found no direct evidence that intentional gradual weight loss of
less than 10% of body weight is harmful in obese adults with
hypertension.

Comment: None.

OPTION POTASSIUM SUPPLEMENTATION

One systematic review has found that a daily potassium supplementation
of about 60 mmol (2 g, which is about the amount contained in 5
bananas) is feasible for many adults and reduces blood pressure by small
amounts.

Benefits: We found no RCTs examining the effects of potassium supplemen-
tation on morbidity or mortality in people with primary hypertension.
One systematic review (search date 1995, 21 RCTs, 1560 adults
with hypertension, age 19–79 years) compared the effects on blood
pressure of potassium supplements (60–100 mmol/day [2–3 g/
day] potassium chloride) versus placebo or no supplement.113 It
found that, compared with the control interventions, potassium
supplements reduced systolic and diastolic blood pressures (mean
decrease in systolic blood pressure with potassium supplements
4.4 mm Hg, 95% CI 2.2 mm Hg to 6.6 mm Hg; mean decrease in
diastolic blood pressure 2.5 mm Hg, 95% CI 0.1 mm Hg to
4.9 mm Hg).

Harms: We found no direct evidence of harm in people without kidney
failure and in people not taking drugs that increase serum potas-
sium concentration. Gastrointestinal adverse effects such as belch-
ing, flatulence, diarrhoea, or abdominal discomfort occurred in
2–10% of people.113

Comment: None.

OPTION FISH OIL SUPPLEMENTATION

One systematic review has found that fish oil supplementation in large
doses of 3 g daily modestly lowers blood pressure.

Benefits: We found no RCTs examining the effects of fish oil supplementation
on morbidity or mortality in people with hypertension. One system-
atic review (search date not stated, 7 brief RCTs, 339 people with
hypertension, mainly middle aged white men, mean age 50 years)
compared effects on blood pressure of fish oil (usually 3 g/day as
capsules) versus no supplements or “placebo”.114 The contents of
placebo capsules varied among RCTs. Some used oil mixtures
containing omega-3 polyunsaturated fatty acids, some did not. The
review found that fish oil supplements reduced blood pressure
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compared with control interventions (mean decrease in systolic
blood pressure in treatment v control 4.5 mm Hg, 95%
CI 1.2 mm Hg to 7.8 mm Hg, and mean decrease in diastolic blood
pressure in treatment v control 2.5 mm Hg, 95% CI 0.6 mm Hg to
4.4 mm Hg).

Harms: Belching, bad breath, fishy taste, and abdominal pain occurred in
about a third of people taking high doses of fish oil.114

Comment: The RCTs were of short duration and used high doses of fish oil.
Such high intake may be difficult to maintain. We found no evidence
of beneficial effect on blood pressure at lower intakes.

OPTION CALCIUM SUPPLEMENTATION

We found insufficient evidence on the effects of calcium supplementation
specifically in people with hypertension. One systematic review in people
both with and without hypertension found that calcium supplementation
may reduce systolic blood pressure by small amounts.

Benefits: We found no RCTs examining the effects of calcium supplementa-
tion on morbidity or mortality in people with primary hypertension.
One systematic review (search date 1994, 42 RCTs, 4560 middle
aged people with and without hypertension) compared the effects
on blood pressure of calcium supplementation 500–2000 mg daily
versus placebo or no supplements.115 It found that calcium supple-
ments reduced blood pressure by a small amount (mean systolic
blood pressure reduction, supplement v control 1.4 mm Hg, 95%
CI 0.7 mm Hg to 2.2 mm Hg; mean diastolic reduction 0.8 mm Hg,
95% CI 0.2 mm Hg to 1.4 mm Hg).

Harms: Adverse gastrointestinal effects, such as abdominal pain, were
generally mild and varied among particular preparations.

Comment: Data relating specifically to people with hypertension are limited by
few studies with small sample sizes and short durations.

OPTION MAGNESIUM SUPPLEMENTATION

We found no RCTs examining the effects of magnesium supplementation
on morbidity or mortality in people with hypertension. We found limited
and conflicting evidence on the effect of magnesium supplementation on
blood pressure in people with hypertension and normal magnesium
concentrations.

Benefits: We found no RCTs examining the effects of magnesium supplemen-
tation on morbidity or mortality. A few small, short term RCTs found
mixed results on effects on blood pressure reduction in people with
hypertension and normal magnesium levels.

Harms: We found insufficient evidence.

Comment: None.
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QUESTION What are the effects of drug treatment in primary
hypertension?

Michael Pignone

OPTION ANTIHYPERTENSIVE DRUGS VERSUS PLACEBO

Many systematic reviews have found that antihypertensive drug
treatment decreases the risk of fatal and non-fatal stroke, cardiac
events, and total mortality in people with primary hypertension. The
greatest benefit is seen in people with highest baseline risk of
cardiovascular disease.

Benefits: We found many systematic reviews. One review (search date 1997,
17 RCTs with morbidity and mortality outcomes, duration > 1 year,
37 000 people) found that antihypertensive drugs produced vari-
able reductions of systolic/diastolic blood pressure that averaged
about 12–16/5–10 mm Hg compared with placebo.116 It found
evidence of benefit in total death rate, cardiovascular death rate,
stroke, major coronary events, and congestive cardiac failure, but
the absolute results depended on age and the severity of the
hypertension (see target diastolic blood pressure below). The big-
gest benefit was seen in those with the highest baseline risk. The
RCTs mainly compared placebo versus diuretics (usually thiazides
with the addition of amiloride or triamterene) and versus � blockers
(usually atenolol or metoprolol) in a stepped care approach. One
systematic review (search date 1999, 8 RCTs, 15 693 people)
found that, in people aged over 60 years with systolic hypertension,
treatment of systolic pressures greater than 160 mm Hg decreased
total mortality and fatal and non-fatal cardiovascular events.117

Absolute benefits were greater in men than women, in people aged
over 70 years, and in those with prior cardiovascular events or wider
pulse pressure. The relative hazard rates associated with a
10 mm Hg higher initial systolic blood pressure were 1.26
(P = 0.0001) for total mortality, 1.22 (P = 0.02) for stroke, but
only 1.07 (P = 0.37) for coronary events. Active treatment reduced
total mortality (RR 0.87, 95% CI 0.78 to 0.98; P = 0.02).117

Target diastolic blood pressure: We found one RCT (18 790
people, mean age 62 years, diastolic blood pressures
100–115 mm Hg), which aimed to evaluate the effects on cardio-
vascular risk of target diastolic blood pressures of 90, 85, and
80 mm Hg.118 However, mean achieved diastolic blood pressures
were 85, 83, and 81 mm Hg, which limited power to detect differ-
ences among groups. There were no significant differences in major
cardiovascular events among the three groups.

Harms: Mortality and major morbidity: One systematic review (search
date 1997)116 comparing diuretics and � blockers versus placebo
found no increase in non-cardiovascular mortality in treated people.
Quality of life and tolerability: One systematic review (search
date 1990)119 and several recent RCTs found that quality of life was
not adversely affected and may be improved in those who remain on
treatment.120
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Comment: RCTs included people who were healthier than the general popula-
tion, with lower rates of cardiovascular risk factors, cardiovascular
disease, and comorbidity. People with higher cardiovascular risk can
expect greater short term absolute risk reduction than seen in the
RCTs, whereas people with major competing risks such as terminal
cancer or end stage Alzheimer’s disease can expect smaller risk
reduction. In the systematic review,116 five of the RCTs were in
middle aged people with mild to moderate hypertension. Seven of
the RCTs were in people older than 60 years. On average, every
1000 person-years of treatment in older adults prevented five
strokes (95% CI 2 to 8), three coronary events (95% CI 1 to 4), and
four cardiovascular deaths (95% CI 1 to 8). Drug treatment in
middle aged people prevented one stroke (95% CI 0 to 2) for every
1000 person-years of treatment and did not significantly affect
coronary events or mortality. One meta-analysis (7 RCTs, 40 233
people with hypertension) found an increased risk of total and
cardiovascular mortality with diastolic blood pressure levels below
85 mm Hg that was not related to antihypertensive treatment.121

OPTION COMPARING ANTIHYPERTENSIVE DRUG TREATMENTS

Systematic reviews have found that initial treatment with diuretics,
angiotensin converting enzyme inhibitors, or � blockers reduce morbidity
and mortality, with minimal adverse effects. RCTs found no significant
differences in morbidity or mortality among these agents. We found
limited evidence from two systematic reviews that diuretics, � blockers,
and angiotensin converting enzyme inhibitors reduced coronary heart
disease and heart failure more than calcium channel antagonists.
However, calcium channel antagonists reduced risk of stroke more than
the other agents. One RCT found that a thiazide diuretic reduced
cardiovascular events, particularly congestive heart failure, compared
with an � blocker. One RCT found that losartan (an angiotensin receptor
blocker) reduced cardiovascular events compared with atenolol in people
with hypertension and left ventricular hypertrophy.

Benefits: � Blockers versus diuretics: One systematic review (search date
1995, > 48 000 people) identified RCTs comparing effects of high
and low dose diuretics versus � blockers.122 A second systematic
review (search date 1998) was limited to 10 RCTs in 16 164 elderly
people.123 These reviews did not summarise direct comparisons of
diuretics versus � blockers but compared results of RCTs that used
diuretics as preferred treatment versus results of RCTs that used �
blockers as preferred treatment. The reviews found no significant
difference between diuretics and � blockers for lowering blood
pressure. They found that diuretics reduced coronary events, but
found no evidence that � blockers reduced coronary events.
Comparison of � blockers, diuretics, angiotensin converting
enzyme inhibitors, and calcium channel antagonists: One
systematic review (search date 2000, 8 RCTs) compared different
antihypertensive regimens, and found no significant differences in
outcome among people initially treated with � blockers, diuretics, or
angiotensin converting enzyme (ACE) inhibitors.124 However, it
found that � blockers or diuretics decreased coronary events
compared with calcium channel antagonists and increased stroke
rate, although there was no significant difference for all cause
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mortality (OR for mortality, � blockers or diuretics v calcium channel
antagonists 1.01, 95% CI 0.92 to 1.11). ACE inhibitors did not
significantly alter all cause mortality or stroke rate compared with
calcium channel antagonists (OR for ACE inhibitors v calcium
channel antagonist 1.03, 95% CI 0.91 to 1.18 for all cause
mortality; 1.02, 95% CI 0.85 to 1.21 for stroke). However, ACE
inhibitors decreased coronary events (OR for ACE inhibitors v

calcium channel antagonist 0.81, 95% CI 0.68 to 0.97 for coronary
events).124 A second review of similar trials (search date 2001, 9
RCTs, 62 605 hypertensive people) found that diuretics, � blockers,
ACE inhibitors, and calcium channel antagonists were all associated
with similar reductions in cardiovascular risk.125 However, calcium
channel antagonists reduced risk of stroke and increased risk of
myocardial infarction compared with other agents (RR for stroke
0.87, 95% CI 0.76 to 0.99; RR for myocardial infarction 1.19, 95%
CI 1.04 to 1.37).125 Comparison of � blockers and diuretics:
One double blind RCT (24 335 high risk people with hypertension),
which was included in the systematic review,125 found no significant
differences in coronary heart disease outcomes between doxazosin,
an � blocker, and chlorthalidone (chlortalidone). However, doxa-
zosin increased the total number of cardiovascular events after 4
years compared with chlorthalidone (25% with doxazosin v 22%
with chlorthalidone; HR 1.25, 95% CI 1.17 to 1.33) and, in particu-
lar, increased congestive heart failure (8% with doxazosin v 4% with
chlorthalidone; HR 2.04, 95% CI 1.79 to 2.32).126 Comparison of
angiotensin receptor blockers and � blockers: We found one
RCT (9193 people aged 55–80 years with primary hypertension and
left ventricular hypertrophy, but with no history of coronary events),
which compared losartan versus atenolol.127 It found that losartan
reduced cardiovascular events compared with atenolol after 4 years
(composite of death, myocardial infarction, or stroke: 11% with
losartan v 13% with atenolol; RR 0.87, 95% CI 0.77 to 0.98). Drug
treatment in people with diabetes: See prevention of cardiovas-
cular events in diabetes, p 777.

Harms: Quality of life and tolerability: In the three long term, double blind
comparisons of low dose diuretics, � blockers, ACE inhibitors, and
calcium channel antagonists, tolerability and overall quality of life
indicators tended to be more favourable for diuretics and � blockers
than for newer drugs.128–130 One systematic review (search date
1998) of RCTs comparing thiazides versus � blockers found that
thiazides were associated with fewer withdrawals because of
adverse effects (RR 0.69, 95% CI 0.63 to 0.76).131 Adverse effects
are agent specific. The recent unblinded RCT comparing diuretics, �
blockers, calcium channel antagonists, and ACE inhibitors found
that after 5 years’ follow up, 26% of people receiving felodipine or
isradipine (calcium channel antagonists) reported ankle oedema,
30% receiving enalapril or lisinopril (ACE inhibitors) reported cough,
and 9% receiving diuretics, � blockers, or both reported cold hands
and feet.118 Major harm controversies: Case control, cohort, and
randomised studies suggest that short and intermediate acting
dihydropyridine calcium channel antagonists, such as nifedipine
and isradipine, may increase cardiovascular morbidity and
mortality.132

Comment: None.
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QUESTION What are the effects of lowering cholesterol
concentration in asymptomatic people?

Michael Pignone

OPTION LOWERING CHOLESTEROL

Systematic reviews have found that in people with an annual risk of
coronary heart disease events of 0.6–1.5% a year, cholesterol reduction
reduces non-fatal myocardial infarction (see cholesterol reduction under
secondary prevention of ischaemic cardiac events for additional
information, p 197). RCTs have found that absolute benefit is related to
an individual’s baseline risk of cardiovascular events and to the degree of
cholesterol lowering rather than to the individual’s cholesterol
concentration. The effect of lipid lowering therapies in people with low
short to medium term risk of coronary heart disease events (< 0.6%/year)
has not been well studied to date.

Benefits: Cholesterol lowering drug treatment: We found two systematic
reviews which compared any type of cholesterol lowering drug
treatment versus placebo or no treatment in people without a
diagnosis of coronary heart disease (CHD).133,134 Both systematic
reviews found similar results. The most recent systematic review
(search date 1999) found four RCTs (2 with statins, 1 with fibrates,
and 1 with cholestyramine, 21 087 people).133 It found that cho-
lesterol reduction treatment significantly reduced CHD events and
CHD mortality compared with placebo, but found no significant
effect on overall mortality (OR for treatment v placebo; 0.70, 95%
CI 0.62 to 0.79 for CHD events; 0.71, 95% CI 0.56 to 0.91 for CHD
mortality; 0.94, 95% CI 0.81 to 1.09 for overall mortality). Statins:
We found five systematic reviews (search dates 1995,135 1997,136

1998,137 1999,133 and not stated134) and two subsequent
RCTs138,139 that considered the effect of 3-hydroxy-3-methylglutaryl
coenzyme A reductase inhibitors (statins) on clinical outcomes in
people given long term (≥ 6 months) treatment compared with
placebo. All the systematic reviews included the same two RCTs of
statins in primary prevention (13 200 people).140,141 All the sys-
tematic reviews found similar results. After 4–6 years of treatment
for primary prevention, statins did not reduce significantly all cause
mortality or CHD mortality compared with placebo (all cause mor-
tality: OR 0.87, 95% CI 0.71 to 1.06). However, they did reduce
major coronary events and cardiovascular mortality (CHD mortality
OR 0.73, 95% CI 0.51 to 1.05; major coronary events OR 0.66,
95% CI 0.57 to 0.76; cardiovascular mortality OR 0.68, 95%
CI 0.50 to 0.93).137 The absolute risk reduction for CHD events,
CHD mortality, and total mortality varied with the baseline risk (see
figure 1, p 196). The first subsequent RCT (15 454 men and 5082
women) included 7150 people with no diagnosis of CHD but at high
risk (1820 had cerebrovascular disease, 2701 had peripheral
arterial disease, and 3982 had diabetes).138 In people with no
diagnosis of CHD, simvastatin reduced the risk of a major vascular
event (major coronary event, stroke, or revascularisation) after 5
years compared with placebo (risk of major vascular event: event
rate ratio 0.75, 95% CI 0.67 to 0.84). The second subsequent RCT
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(246 men with hyperlipidaemia) compared three treatments:
diet alone, diet with pravastatin, and diet and probucol. It found that
pravastatin reduced cardiovascular events compared with
diet alone after 2 years (AR for any cardiovascular event 4.8% with
pravastatin v 13.6% with diet alone, P value and CI not reported).139

Low fat diet: See changing behaviour topic, p 98.

Harms: Specific harms of statins are discussed under secondary prevention
of ischaemic cardiac events topic, p 197.

Comment: The CHD event rate in the placebo group of the two large primary
prevention RCTs using statins was 0.6%140 and 1.5%141 a year. If
the 17% relative reduction in total mortality observed in the higher
risk west of Scotland RCT is real, then about 110 high risk people
without known CHD would need to be treated for 5 years to save one
life. One regression analysis of all the major statin trials found that
mortality benefits of statins outweigh risks in people with a 10 year
CHD risk of more than 13%.145 Cholesterol lowering treatment
in older people: We found no RCTs specifically evaluating the effect
of cholesterol lowering treatment in asymptomatic people aged over
75 years. One large RCT comparing statin with placebo included
more than 5000 people over the age of 70 years.138 It found major
vascular events were reduced to a similar extent in people above
and below the age of 70 years. Cholesterol lowering treatment in
women: Subgroup analyses of two RCTs have found conflicting
results. One RCT (5608 men, 997 women) compared statins with
placebo for primary prevention in women.140 It found that lovastatin
reduced the risk of CHD events in women but this was not statisti-
cally significant (RR 0.54, 95% CI 0.22, 1.35). In the second RCT,
the reduction in major event rate was similar in men and women
(quantitative results not reported).138 Other treatments are dis-
cussed under changing behaviour, p 098, or were performed in
people with known CHD (see secondary prevention of ischaemic
cardiac events, p 197). We found one systematic review (search
date 1996, 59 RCTs, 173 160 people receiving drug treatments,
dietary intervention, or ileal bypass), which did not differentiate
primary and secondary prevention and included RCTs of any cho-
lesterol lowering intervention, irrespective of duration, as long as
mortality data were reported.146 Overall, baseline risk was similar in
people allocated to all interventions. Among non-surgical treat-
ments, the review found that only statins reduced CHD mortality (RR
v control 0.69, 95% CI 0.59 to 0.80 for statins; 0.44, 95% CI 0.18
to 1.07 for n-3 fatty acids; 0.98, 95% CI 0.78 to 1.24 for fibrates;
0.71, 95% CI 0.51 to 0.99 for resins; 1.04, 95% CI 0.93 to 1.17
for hormones; 0.95, 95% CI 0.83 to 1.10 for niacin; 0.91, 95%
CI 0.82 to 1.01 for diet), and that only statins and n-3 fatty acids
reduced all cause mortality (RR v control 0.79, 95% CI 0.71 to 0.89
for statins; 0.68, 95% CI 0.53 to 0.88 for n-3 fatty acids; 1.06,
95% CI 0.78 to 1.46 for fibrates; 0.85, 95% CI 0.66 to 1.08 for
resins; 1.09, 95% CI 1.00 to 1.20 for hormones; 0.96, 95%
CI 0.86 to 1.08 for niacin; 0.97, 95% CI 0.81 to 1.15 for diet).146

The effect of lipid-lowering therapies in people with low short to
medium term risk of CHD events (< 0.6%/year) has not been well
studied to date.
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QUESTION What is the role of antithrombotic treatment in
asymptomatic people?

Michael Pignone

OPTION ASPIRIN

We found the role of antiplatelet treatment in individuals without
symptoms of cardiovascular disease to be uncertain. We found
insufficient evidence from RCTs to identify which individuals would benefit
overall and which would be harmed by regular treatment with aspirin,
although those at high and intermediate rather than low risk, would be
more likely to gain benefit.

Benefits: We found five systematic reviews,147–151 which included five large
RCTs comparing regular aspirin versus control among individuals
with no prior history of vascular disease, with or without vascular risk
factors.118,152–155 The earliest two trials recruited a total of about
30 000 healthy, mainly middle aged, male doctors (5139 in the UK,
randomised between aspirin 500 mg/day and control, and 22 071
in the USA, randomised between aspirin 325 mg every other day
and placebo).153,154 Three later RCTs included asymptomatic peo-
ple with identifiable risk factors for vascular events. All three had a
factorial design. The first compared aspirin 75 mg daily versus
placebo and low intensity warfarin versus placebo in 5000 middle
aged men with coronary heart disease risk score in the top 20–25%
of the population distribution.156 The second compared aspirin
75 mg daily versus placebo in three groups with different intensities
of blood pressure reduction in a total of about 19 000 people with
hypertension, most of whom had no history of vascular disease.118

The third compared aspirin 100 mg daily versus placebo and vita-
min E versus placebo in about 4500 people aged more than 50
years, with at least one major cardiovascular risk factor (hyperten-
sion, hypercholesterolaemia, diabetes, obesity, family history of
premature myocardial infarction, or age ≥ 65 years).77 The average
control group risk of a serious vascular event (myocardial infarction,
stroke, or death from a vascular cause) in each of these trials was
low (about 1% a year). Data from these five RCTs were pooled in our
own meta-analysis, which currently includes about 55 000 low risk
people. Results are summarised in table 2, p 194 and table 3,
p 195. We found that, overall, aspirin slightly reduced the risk of a
serious vascular event (OR 0.86, 95% CI 0.80 to 0.90; ARR 1/
1000 people/year), reduced the relative risk of myocardial infarc-
tion by about a third (OR 0.71, 95% CI 0.60 to 0.80), but had an
uncertain effect on stroke (OR 1.05, 95% CI 0.90 to 1.20). The
systematic reviews found similar results.147–151 One of these sys-
tematic reviews147 also included an RCT in about 3000 people with
diabetes155 who were at substantially higher average risk of vascu-
lar events (about 4% a year) than the low risk individuals in the
primary prevention RCTs included in our meta-analysis.

Harms: Serious, potentially life threatening bleeding is the most important
adverse effect of aspirin. Intracranial haemorrhage: These are
uncommon, but they are often fatal or cause substantial disability in
survivors. We found one relevant systematic review (search date
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1997)158 in which people were randomised to aspirin or control
treatment for at least 1 month. It found that aspirin produced a
small increased risk of intracranial haemorrhage in about 1/1000
(0.1%) people treated for 3 years.158 Our meta-analysis of the
primary prevention RCTs found a somewhat smaller absolute overall
excess of about 0.1/1000 (0.01%) people treated with aspirin a
year (see table 3, p 195). Extracranial haemorrhage: Major
extracranial bleeds occur mainly in the gastrointestinal tract and
may require hospital admission or blood transfusion, but do not
generally result in permanent disability and are rarely fatal. We
found one relevant systematic review of aspirin versus control with
a scheduled treatment duration of at least 1 year. It found the
relative excess risk of gastrointestinal bleeding with aspirin to be
about 70% (OR 1.7, 95% CI 1.5 to 1.9).159 A recent overview of 15
observational studies, including over 10 000 cases of upper gas-
trointestinal bleeding or perforation requiring admission to hospital,
found the relative risk with aspirin to be 2.5 (95% CI 2.4 to 2.7). If
only those studies that had a prospective (and so methodologically
more rigorous) design were considered, the relative risk fell to 1.9
(95% CI 1.7 to 2.1), similar to that found in the RCTs.160 Meta-
analysis of primary prevention RCTs found a similar relative excess
risk of major extracranial (mainly gastrointestinal) haemorrhage and
an absolute excess of about 0.7 major extracranial haemorrhages
per 1000 people treated with aspirin a year (see table 3, p 195).

Comment: Currently available information suggests that some asymptomatic
individuals would gain net benefit whereas others would experience
net harm with regular aspirin treatment. People at intermediate risk
of vascular disease (≥ 1%/year risk of coronary heart disease
events) may benefit overall, but we found insufficient evidence to be
certain.149,150 One large overview of randomised trials of antiplate-
let treatment among people at high risk of vascular events (> 3%/
year), including people with diabetes, found clear evidence of net
benefit (see stroke prevention, p 257, secondary prevention of
ischaemic cardiac events, p 197, and prevention of cardiovascular
events in diabetes, p 777).161

OPTION ANTICOAGULANT TREATMENT

We found evidence from one RCT that the benefits and risks of low
intensity oral anticoagulation among individuals without evidence of
cardiovascular disease are finely balanced, and the net effects are
uncertain.

Benefits: We found no systematic review. We found one RCT assessing
anticoagulation (with a low target international normalised ratio of
1.5) among people without evidence of cardiovascular disease.156

It found that the proportional effects of warfarin were similar among
people allocated aspirin or placebo, and overall warfarin non-
significantly reduced the odds of a vascular event over about 6.5
years compared with placebo (253 events in 2762 people allocated
to warfarin, AR 9.2% v 288 events in 2737 people allocated to
placebo, AR 10.5%; mean ARR warfarin v placebo about 2 events/
1000 individuals/year; reduction in odds of vascular event warfarin
v placebo +14%, 95% CI –2% to +28%). Compared with placebo,
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warfarin produced a relative reduction in the rate of all ischaemic
heart disease (RRR 21%, 95% CI 4% to 35%), but had no signifi-
cant effect on the rate of stroke (increase in RR +15%, 95% CI
–22% to +68%) or other causes of vascular death.156

Harms: Warfarin was associated with a non-significant excess of about 0.4
intracranial bleeds per 1000 individuals a year (14/2762 [0.5%]
with warfarin v 7/2737 [0.3%] with placebo) and a non-significant
excess of extracranial bleeds of about 0.5/1000 individuals a year
(21/2545 [0.8%] with warfarin v 12/2540 [0.5%] with placebo;
RR 1.75, 95% CI 0.86 to 3.50).156

Comment: As for aspirin, the benefits and risks of low intensity oral anticoagu-
lation among people without evidence of cardiovascular disease are
finely balanced. The proportion of individuals randomised to date is
only about 10% of the number included in primary prevention RCTs
of aspirin (see aspirin, p 185), and so the reliable identification of
those who may benefit from such treatment will require further large
scale, randomised evidence.
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TABLE 1 Examples of common physical activities by intensity of
effort required in multiples of the resting rate of oxygen
consumption during physical activity (see text, p 167).
Published in JAMA 1995;273:402–407.27

Activity
type

Light activity
(< 3.0 METs)

Moderate activity
(3.0–6.0 METs)

Vigorous activity
(> 6.0 METs)

Walking Slowly (1–2 mph) Briskly (3–4 mph) Briskly uphill or with a
load

Swimming Treading slowly Moderate effort Fast treading or
swimming

Cycling NA For pleasure or
transport (≤ 10 mph)

Fast or racing
(> 10 mph)

Golf Power cart Pulling cart or carrying
clubs

NA

Boating Power boat Canoeing leisurely Canoeing rapidly
(> 4 mph)

Home care Carpet sweeping General cleaning Moving furniture

Mowing
lawn

Riding mower Power mower Hand mower

Home
repair

Carpentry Painting NA

METs, work metabolic rate/resting metabolic rate; 1 MET represents the rate of
oxygen consumption of a seated adult at rest; mph, miles per hour; NA, not
applicable.
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Total mortality

ARR

1.0%

0.5%

0.0%

–0.5%

3%2%1%0% ACTC

CARE
WOSCOPS

4S

LIPID

Coronary mortality

ARR

0.8%

0.3%

0.0%

–0.2%

2%1%0%

ACTC

CARE
WOSCOPS

4S

LIPID

Coronary deaths and non-fatal myocardial infarction

ARR

2%

1%

0%
6%3%0%

ACTC

CARE
WOSCOPS

4S

LIPID

Baseline annual risk

5%4%2%1%

FIGURE 1 Effects of cholesterol lowering: relation between the
ARR (for annual total mortality, coronary heart disease
mortality, coronary deaths, and non-fatal myocardial
infarction) and the baseline risk of those events in the
placebo group for five large statin trials
(ACTC = AFCAPS/TexCAPS,140 4S,142 LIPID,143 CARE,144

WOSCOPS141) (see text, p 183).
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Secondary prevention of ischaemic cardiac
events

Search date November 2002

Michael Pignone, Charanjit Rihal, and Bazian Ltd

QUESTIONS

Effects of antithrombotic treatment. . . . . . . . . . . . . . . . . . . . . . . . .202
Effects of other drug treatments . . . . . . . . . . . . . . . . . . . . . . . . . . .209
Effects of cholesterol reduction . . . . . . . . . . . . . . . . . . . . . . . . . . .215
Effects of blood pressure reduction . . . . . . . . . . . . . . . . . . . . . . . . .219
Effects of non-drug treatments . . . . . . . . . . . . . . . . . . . . . . . . . . . .220
Effects of surgical treatments . . . . . . . . . . . . . . . . . . . . . . . . . . . . .226

INTERVENTIONS

Beneficial
Amiodarone in people at high

risk of arrhythmic death . . . .212
Angiotensin converting enzyme

inhibitors in high risk people
without left ventricular
dysfunction . . . . . . . . . . . . .210

Angiotensin converting enzyme
inhibitors in people with left
ventricular dysfunction . . . . .210

Anticoagulants in the absence
of antiplatelet treatment . . . .206

Any oral antiplatelet treatment .202
Aspirin . . . . . . . . . . . . . . . . . .203
� Blockers . . . . . . . . . . . . . . .209
Cardiac rehabilitation. . . . . . . .223
Cholesterol lowering drugs . . . .215
Coronary artery bypass grafting

versus medical treatment
alone . . . . . . . . . . . . . . . . .226

Coronary percutaneous
transluminal angioplasty versus
medical treatment alone in
people with stable coronary
artery disease . . . . . . . . . . .227

Exercise without cardiac
rehabilitation . . . . . . . . . . . .223

Intracoronary stents (better than
coronary percutaneous trans-
luminal angioplasty alone) . .230

Likely to be beneficial
Blood pressure lowering in

people at high risk of ischaemic
coronary events . . . . . . . . . .219

Coronary artery bypass grafting
versus percutaneous
revascularisation for multivessel
disease (less need for repeat
procedures). . . . . . . . . . . . .229

Eating more fish (particularly oily
fish) . . . . . . . . . . . . . . . . . .220

Mediterranean diet . . . . . . . . .220
Psychosocial treatment . . . . . .224
Smoking cessation . . . . . . . . .224
Stress management . . . . . . . .224
Thienopyridines. . . . . . . . . . . .204

Unknown effectiveness
Advice to eat less fat . . . . . . . .220
Vitamin C . . . . . . . . . . . . . . . .221
Vitamin E . . . . . . . . . . . . . . . .221

Unlikely to be beneficial
Hormone replacement therapy .214
Oral glycoprotein IIb/IIIa receptor

inhibitors . . . . . . . . . . . . . .205
Sotalol . . . . . . . . . . . . . . . . . .212
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Likely to be ineffective or harmful
Adding anticoagulants to

antiplatelet treatment. . . . . .207
� Carotene . . . . . . . . . . . . . . .221
Calcium channel blockers . . . .213
Class I antiarrhythmic agents . .211

To be covered in future updates
Alcohol intake
Implantable cardioverter

defibrillators

See glossary, p 231

Key Messages

Antithrombotic treatment
¶ Anticoagulants in the absence of antiplatelet treatment One systematic

review and subsequent RCTs have found that high or moderate intensity oral
anticoagulants given alone reduce the risk of serious vascular events compared
with placebo or no anticoagulants in people with coronary artery disease, but
are associated with substantial risk of haemorrhage.

¶ Any oral antiplatelet treatment One systematic review has found that
prolonged antiplatelet treatment compared with placebo or no antiplatelet
treatment reduces the risk of serious vascular events in people at high risk of
ischaemic cardiac events.

¶ Aspirin One systematic review has found that, for prolonged use, aspirin
75–150 mg daily is as effective as higher doses, but found insufficient
evidence that doses below 75 mg daily are as effective.

¶ Thienopyridines One systematic review has found that clopidogrel is at least
as safe and effective as aspirin in people at high risk of cardiovascular events.

¶ Oral glycoprotein IIb/IIIa receptor inhibitors Systematic reviews in people
with acute coronary syndromes or undergoing percutaneous coronary interven-
tions have found that oral glycoprotein IIb/IIIa receptor inhibitors (with or
without aspirin) increase risk of mortality and bleeding compared with aspirin
alone.

¶ Adding anticoagulants to antiplatelet treatment One systematic review
and subsequent RCTs found no consistent evidence that addition of oral
anticoagulation at low (international normalised ratio < 1.5) or moderate
(international normalised ratio 1.5–3.0) intensity to aspirin reduced risk of
death or recurrent cardiac events, but found an increased risk of major
haemorrhage compared with aspirin alone.

Other drug treatments
¶ Amiodarone in people at high risk of arrhythmic death Two systematic

reviews have found that amiodarone reduces the risk of sudden cardiac death
and overall mortality at 1 year compared with placebo in people at high risk of
arrhythmic death after myocardial infarction.

¶ Angiotensin converting enzyme inhibitors in high risk people without left
ventricular dysfunction One large RCT in high risk people without left
ventricular dysfunction found that ramipril reduced the combined outcome of
cardiovascular death, stroke, and myocardial infarction compared with placebo
after about 5 years.

¶ Angiotensin converting enzyme inhibitors in people with left ventricular
dysfunction One systematic review has found that, in people who have had a
myocardial infarction and have left ventricular dysfunction, angiotensin con-
verting enzyme inhibitors reduce mortality, admission to hospital for congestive
heart failure, and recurrent non-fatal myocardial infarction compared with
placebo after 2 years’ treatment.
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¶ � Blockers Systematic reviews in people after myocardial infarction have found
that long term � blockers reduce all cause mortality, coronary mortality,
recurrent non-fatal myocardial infarction, and sudden death. One RCT found
that about 25% of people suffer adverse effects.

¶ Hormone replacement therapy Large RCTs found no significant difference
between hormone replacement therapy and placebo in major cardiovascular
events in postmenopausal women with established coronary artery disease.
Observational studies and one large RCT found that hormone replacement
therapy increased risk of breast cancer, venous thromboembolism, and gall
bladder disease compared with placebo.

¶ Sotalol One RCT found limited evidence that sotalol increased mortality within
1 year compared with placebo.

¶ Calcium channel blockers One systematic review found non-significantly
higher mortality with dihydropyridines compared with placebo. One systematic
review found no benefit from calcium channel blockers in people after myocar-
dial infarction or with chronic coronary heart disease. Diltiazem and verapamil
may reduce rates of reinfarction and refractory angina in people after myocar-
dial infarction who do not have heart failure.

¶ Class I antiarrhythmic agents One systematic review has found that class I
antiarrhythmic agents given after myocardial infarction increase the risk of
cardiovascular mortality and sudden death compared with placebo.

Cholesterol reduction
¶ Cholesterol lowering drugs Systematic reviews and large subsequent RCTs

have found that lowering cholesterol in people at high risk of ischaemic
coronary events substantially reduces overall mortality, cardiovascular mortal-
ity, and non-fatal cardiovascular events. We found good evidence from system-
atic reviews and subsequent RCTs that statins were the only non-surgical
treatment for cholesterol reduction that reduced mortality. One systematic
review has found that the absolute benefits increase as baseline risk increases,
but are not additionally influenced by the person’s absolute blood cholesterol
concentration.

Blood pressure reduction
¶ Blood pressure lowering in people at high risk of ischaemic coronary

events We found no direct evidence of the effects of blood pressure lowering
in people with established coronary heart disease. Observational studies, and
extrapolation of primary prevention trials of blood pressure reduction, support
the lowering of blood pressure in those at high risk of ischaemic coronary
events. The evidence for benefit is strongest for � blockers, although not
specifically in people with hypertension. The optimum target blood pressure in
people with hypertension is not clear. Effects of angiotensin converting enzyme
inhibitors, calcium channel blockers, and � blockers are discussed separately.

Non-drug treatments
¶ Cardiac rehabilitation One systematic review has found that cardiac rehabili-

tation including exercise reduces the risk of major cardiac events. One
subsequent RCT found no significant difference in quality of life between
standard rehabilitation and early return to normal activities, although the study
may have lacked power to detect a clinically important difference between
groups.

¶ Exercise without cardiac rehabilitation One systematic review has found
that exercise alone reduces mortality compared with usual care.
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¶ Eating more fish (particularly oily fish) One RCT has found that advising
people with coronary heart disease to eat more fish (particularly oily fish)
reduced mortality at 2 years. A second RCT found that fish oil capsules reduced
mortality at 3.5 years.

¶ Mediterranean diet One RCT has found that advising people with coronary
artery disease to eat more bread, fruit, vegetables, and fish, and less meat, and
to replace butter and cream with rapeseed margarine reduces mortality at 27
months.

¶ Psychosocial treatment RCTs found limited evidence that psychosocial
treatments reduced cardiac events or cardiac death compared with no psycho-
social treatment in people with coronary heart disease. Two RCTs found that
psychological treatments improved quality of life compared with no psychologi-
cal treatment.

¶ Smoking cessation We found no RCTs of the effects of smoking cessation on
cardiovascular events in people with coronary heart disease. Moderate quality
evidence from epidemiological studies indicates that people with coronary
heart disease who stop smoking rapidly reduce their risk of recurrent coronary
events or death. Treatment with nicotine patches seems safe in people with
coronary heart disease.

¶ Stress management One systematic review of mainly poor quality RCTs found
that stress management may decrease rates of myocardial infarction or cardiac
death in people with coronary heart disease.

¶ Advice to eat less fat RCTs found no strong evidence that low fat diets
reduced mortality at 2 years.

¶ Vitamin C We found insufficient evidence about effects of vitamin C alone.
¶ Vitamin E We found no consistent evidence from four RCTs about effects of

vitamin E versus placebo or other antioxidants in people with high cardiovas-
cular risk.

¶ � carotene Four large RCTs of � carotene supplementation in primary preven-
tion found no cardiovascular benefits, and two of the RCTs raised concerns
about increased mortality.

Surgical treatments
¶ Coronary artery bypass grafting versus medical treatment alone One

systematic review found that coronary artery bypass grafting reduced the risk of
death from coronary artery disease at 5 and 10 years compared with medical
treatment alone. Greater benefit occurred in people with poor left ventricular
function. One subsequent RCT in people with asymptomatic disease found that
revascularisation with coronary artery bypass grafting or coronary percutaneous
transluminal angioplasty reduced mortality at 2 years compared with medical
treatment alone.

¶ Coronary percutaneous transluminal angioplasty versus medical treat-
ment alone in people with stable coronary artery disease One systematic
review found that coronary percutaneous transluminal angioplasty improved
angina compared with medical treatment alone, but was associated with a
higher rate of coronary artery bypass grafting. The review found higher mortality
and rates of myocardial infarction with percutaneous transluminal angioplasty
than with medical treatment but the difference was not significant. RCTs have
found that percutaneous transluminal angioplasty is associated with increased
risk of emergency coronary artery bypass grafting and myocardial infarction
during and soon after the procedure. One RCT found that percutaneous
transluminal angioplasty reduced cardiac events and improved angina severity
compared with medical treatment alone in people over the age of 75 years.
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¶ Intracoronary stents (better than coronary percutaneous transluminal
angioplasty alone) One systematic review found that intracoronary stents
reduce the need for repeat vascularisation compared with coronary percuta-
neous transluminal angioplasty alone. It found no significant difference in
mortality or myocardial infarction, but crossover rates from angioplasty to stent
were high. RCTs found that intracoronary stents improved outcomes after 4–9
months compared with percutaneous transluminal angioplasty in people with
previous coronary artery bypass grafting, chronic total occlusions, and for
treatment of restenosis after initial percutaneous transluminal angioplasty.

¶ Coronary artery bypass grafting versus percutaneous revascularisation
for multivessel disease (less need for repeat procedures) One systematic
review has found no significant difference between coronary artery bypass
grafting and percutaneous transluminal angioplasty in death, myocardial inf-
arction, or quality of life. Percutaneous transluminal angioplasty is less invasive
but increased the number of repeat procedures.

DEFINITION Secondary prevention in this context is the long term management
of people with a prior acute myocardial infarction, and of people at
high risk of ischaemic cardiac events for other reasons, such as a
history of angina or coronary surgical procedures.

INCIDENCE/
PREVALENCE

Coronary artery disease is the leading cause of mortality in devel-
oped countries and is becoming a major cause of morbidity and
mortality in developing countries. There are pronounced interna-
tional, regional, and temporal differences in death rates. In the
USA, the prevalence of overt coronary artery disease approaches
4%.1

AETIOLOGY/
RISK FACTORS

Most ischaemic cardiac events are associated with atheromatous
plaques that can cause acute obstruction of coronary vessels.
Atheroma is more likely in elderly people, in those with established
coronary artery disease, and in those with risk factors (such as
smoking, hypertension, high cholesterol, and diabetes mellitus).

PROGNOSIS Of people admitted to hospital with acute myocardial infarction,
7–15% die in hospital and another 7–15% die during the following
year. People who survive the acute stage of myocardial infarction fall
into three prognostic groups, based on their baseline risk (see
table 1, p 237);2–4 high (20% of all survivors), moderate (55%), and
low (25%) risk. Long term prognosis depends on the degree of left
ventricular dysfunction, the presence of residual ischaemia, and the
extent of any electrical instability. Further risk stratification proce-
dures include assessment of left ventricular function (by echocar-
diography or nuclear ventriculography) and of myocardial ischaemia
(by non-invasive stress testing).4–8 Those with low left ventricular
ejection fraction, ischaemia, or poor functional status can be
assessed further by cardiac catheterisation.9

AIMS OF
INTERVENTION

To improve long term survival and quality of life; to prevent (recur-
rent) myocardial infarction, unstable angina, left ventricular dys-
function, heart failure, and sudden cardiac death; and to restore
and maintain normal activities.

OUTCOMES Mortality (total, cardiovascular, coronary, sudden death, non-
cardiovascular); morbidity (myocardial infarction, severe angina,
stroke); quality of life.
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METHODS Clinical Evidence search and appraisal November 2002.

QUESTION What are the effects of antithrombotic treatment?

Bazian Ltd

OPTION ANY ORAL ANTIPLATELET TREATMENT

One systematic review has found that prolonged antiplatelet treatment
reduces the risk of serious vascular events in people at high risk of
ischaemic cardiac events.

Benefits: Oral antiplatelet treatment versus no antiplatelet treatment:
We found one systematic review (search date 1997, 195 RCTs,
> 140 000 high risk people) comparing an antiplatelet regimen
(mostly aspirin) versus no antiplatelet treatment (including pla-
cebo).10 It found that antiplatelet treatment reduced the odds of a
serious vascular event (myocardial infarction, stroke, or vascular
death) by 25% among all types of high risk people (OR 0.75, 95%
CI 0.72 to 0.78), excluding those with acute ischaemic stroke
(among whom the proportional benefits were smaller).10 The pro-
portional effects of antiplatelet treatment were similar regardless of
whether the people were included on the basis of a prior or acute
myocardial infarction, prior stroke or transient ischaemic attack,
stable or unstable angina, peripheral arterial disease, atrial fibrilla-
tion, or other high risk condition. Most of these people were at high
risk of ischaemic cardiac events, and some (including those with a
history of myocardial infarction, those with stable angina, and those
who had undergone coronary revascularisation procedures) were at
particularly high risk. Among the 20 000 people with a prior myo-
cardial infarction it was estimated that antiplatelet treatment pre-
vented 18 non-fatal recurrent myocardial infarctions, five non-fatal
strokes, and 14 vascular deaths per 1000 people treated for about
2 years. The review also found that antiplatelet treatment reduced
the risk of all cause mortality (see figure 1, p 238).

Harms: Oral antiplatelet treatment: The most important adverse effect of
antiplatelet treatment is haemorrhage, particularly intracranial
haemorrhage because it is frequently fatal or disabling. The system-
atic review (search date 1997) found a proportional increase in the
risk of intracranial haemorrhage of about a quarter (OR 1.22, 95%
CI 1.03 to 1.44). However, the absolute excess risk was no more
than one or two events per 1000 people a year.10 Antiplatelet
treatment was associated with about a 60% increased odds of
extracranial haemorrhage (mainly from the gastrointestinal tract)
(OR 1.6, 95% CI 1.4 to 1.8) corresponding to an absolute excess
risk of about 1–2/1000 people treated a year with a prior myocar-
dial infarction. Most of the extracranial haemorrhages were
non-fatal.10

Comment: Among people at high risk of cardiac events, the large absolute
reductions in serious vascular events associated with antiplatelet
treatment far outweigh any absolute risks.
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OPTION ASPIRIN

One systematic review has found that for prolonged use, aspirin
75–150 mg daily is as effective as higher doses, but found insufficient
evidence that doses below 75 mg daily are as effective. It found no clear
evidence that any alternative antiplatelet regimen reduced recurrent
vascular events compared with aspirin in the long term, but found that
clopidogrel is at least as effective and as safe as aspirin.

Benefits: Versus no aspirin: We found one systematic review (search date
1997, 195 RCTs, > 140 000 high risk people) comparing an
antiplatelet regimen versus no antiplatelet treatment (including
placebo).10 Aspirin was by far the most widely studied antiplatelet
drug in the systematic review. Among almost 60 000 people
(excluding those with acute ischaemic stroke) aspirin reduced the
odds of a serious vascular event by about a quarter compared with
control (OR 0.77, 95% CI 0.73 to 0.81).10 Different daily doses:
Direct comparisons (3197 high risk people) between daily doses of
500–1500 mg versus 75–325 mg found no significant difference in
effect (OR higher versus lower dose 0.97, 95% CI 0.79 to 1.19).10

A subsequent RCT (2849 high risk people) compared four doses of
aspirin, two lower doses of 81 or 325 mg daily, and two higher
doses of 650 or 1300 mg daily. It found that the combined rate of
myocardial infarction, stroke, or death was slightly lower in the lower
dose than in the higher dose groups at 3 months (AR 6.2% with
lower doses v 8.4% with higher doses; P = 0.03).11 Direct compari-
sons (3570 people in the review) between daily doses of 75 mg or
more and less than 75 mg daily found no significant difference, but
the confidence intervals included a potentially clinically important
difference (OR higher v lower doses 1.08, 95% CI 0.90 to 1.31).10

Indirect comparisons of trials in the review comparing different daily
aspirin doses versus control among people at high risk (excluding
those with acute ischaemic stroke) found similar reductions in
serious vascular events for the higher daily doses 500–1500 mg
daily (OR 0.81, 95% CI 0.75 to 0.87), 160–325 mg daily (OR 0.74,
95% CI 0.69 to 0.80), 75–150 mg daily (OR 0.68, 95% CI 0.59 to
0.79), but somewhat smaller effect with less than 75 mg daily
(OR 0.87, 95% CI 0.74 to 1.03) (see figure 2, p 239).10 Versus or
with thienopyridines: See benefits of thienopyridines, p 204.
Versus or with anticoagulants: See benefits of oral anticoagu-
lants in absence of antiplatelet treatment, p 206 and benefits of
oral anticoagulants in addition to antiplatelet treatment, p 207.

Harms: Intracranial haemorrhage: A systematic review of aspirin versus
control for at least 1 month found that aspirin produced a small
increased risk of intracranial haemorrhage of about 1/1000 (0.1%)
people treated for 3 years.12 There was no clear variation in risk with
the dose of aspirin used. In RCTs directly comparing different daily
doses there was no significant difference in the risk of intracranial
haemorrhage, but the number of events was small and the confi-
dence intervals wide.11,13,14 Two observational studies (1 case
control and 1 cohort study) found a dose dependent association
between aspirin and intracranial haemorrhage, but the methods of
these studies prevent firm conclusions being drawn.15,16

Extracranial haemorrhage: The systematic review (search date
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1997) found that aspirin slightly increased the risk of major extra-
cranial haemorrhage, similar to the risk for antiplatelet treatment in
general (see harms of antiplatelet treatment, p 202). It found that
the risk of major extracranial haemorrhage was similar with different
daily doses (numerical results not presented).10 Gastrointestinal
haemorrhage: A systematic review (search date 1999) of aspirin
versus control found an increased risk of gastrointestinal haemor-
rhage with aspirin (OR 1.68, 95% CI 1.51 to 1.88), with no definite
variation in risk between doses or different formulations.17 RCTs
directly comparing different doses of aspirin found a trend towards
more gastrointestinal haemorrhages with high (500–1500 mg/day)
versus medium (75–325 mg/day) doses (OR 1.7, 95% CI 0.9 to
2.1). There was no difference between medium (283 mg/day) and
low (30 mg/day) doses (OR 1.2, 95% CI 0.7 to 2.0).11,13,14 A recent
overview of 15 observational studies including over 10 000 cases of
upper gastrointestinal haemorrhage or perforation requiring admis-
sion to hospital, found a more than doubled increased risk with
aspirin (RR 2.5, 95% CI 2.4 to 2.7).18 Restricting the analysis to
prospective studies gave a lower risk (RR 1.9, 95% CI 1.7 to 2.1),
similar to that found in the RCTs.17,18 Upper gastrointestinal
symptoms: RCTs directly comparing different doses of aspirin
found that high dose (500–1500 mg/day) significantly increased
the odds of upper gastrointestinal symptoms compared with
medium dose (75–325 mg/day; OR 1.3, 95% CI 1.1 to 1.5),11,13

and that medium dose (283 mg/day) aspirin was associated with
non-significantly higher odds of upper gastrointestinal upset com-
pared with low dose (30 mg/day; OR 1.1, 95% CI 0.9 to 1.4).14

Comment: Among people at high risk of cardiac events, the large absolute
reductions in serious vascular events associated with aspirin far
outweigh any absolute risks.

OPTION THIENOPYRIDINES (CLOPIDOGREL OR TICLOPIDINE)

One RCT has found that clopidogrel is at least as effective at preventing
vascular events and is at least as safe as aspirin in people with a history
of cardiovascular disease.

Benefits: Versus aspirin: One RCT (19 185 people with a history of myocar-
dial infarction, stroke, or peripheral arterial disease) compared
clopidogrel 75 mg daily versus aspirin 325 mg daily.19 It found that
clopidogrel reduced the odds of a serious vascular event by 10%
(OR 0.90, 95% CI 0.82 to 0.99). One systematic review found
similar, but non-significant results for ticlopidine (a thienopyridine
similar to clopidogrel) versus aspirin (search date 1997, 4 RCTs,
3791 high risk people; RR 0.88, 95% CI 0.75 to 1.03).10 We found
one subsequent RCT comparing ticlopidine versus aspirin.20 It
found a non-significant lower risk of a vascular event (OR 0.69, 95%
0.31 to 1.48). A separate systematic review comparing ticlopidine
or clopidogrel versus aspirin (search date 1999, 4 RCTs, 22 656
people at high risk of vascular disease, most of whom were included
in the trial comparing clopidogrel with aspirin20) found that ticlopi-
dine or clopidogrel reduced the odds of a vascular event compared
with aspirin (OR 0.91, 95% CI 0.84 to 0.98).21 However, there was
substantial uncertainty about the absolute size of any additional
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benefit (average 11 events prevented/1000 people treated for 2
years, 95% CI 2 events prevented/1000 people treated to 19
events prevented/1000 people treated). Thienopyridines plus
aspirin versus aspirin alone: We found no completed long term
trials of the effects of adding clopidogrel to aspirin among people at
high risk of occlusive arterial disease but without an acute cardio-
vascular event. We found one RCT in people with acute coronary
syndromes (see comment below).

Harms: One systematic review of randomised trials of the thienopyridine
derivatives versus aspirin found that the thienopyridines produced
significantly less gastrointestinal haemorrhage and upper gastroin-
testinal upset than aspirin.21 However, the odds of skin rash and
diarrhoea were doubled with ticlopidine and increased by about a
third with clopidogrel. Ticlopidine (but not clopidogrel) increased the
odds of neutropenia. Observational studies have also found that
ticlopidine is associated with thrombocytopenia and thrombotic
thrombocytopenic purpura.22,23 However, we found no clear evi-
dence of an excess of haematological adverse effects with clopi-
dogrel.24,25 Three RCTs (about 2700 people undergoing coronary
artery stenting) of clopidogrel plus aspirin versus ticlopidine plus
aspirin suggested better safety and tolerability with clopidogrel
versus ticlopidine.26–28

Comment: One RCT (about 12 500 people within 24 hours of onset of an acute
coronary syndrome without ST segment elevation) compared clopi-
dogrel plus aspirin versus placebo plus aspirin.29 After 3–12
months’ treatment, it found that adding clopidogrel to aspirin
significantly reduced the risk of a major vascular event (RR 0.88,
95% CI 0.72 to 0.90).29 See antiplatelets under angina (unstable),
p 064. The trial found that combined treatment increased risk of
major haemorrhages (mainly gastrointestinal) and bleeding at sites
of arterial punctures (RR 1.38, 95% CI 1.13 to 1.67), but did not
increase intracranial, life-threatening, or fatal haemorrhages com-
pared with aspirin alone.29 An RCT of the effects of adding clopi-
dogrel to aspirin in people with acute myocardial infarction is
underway.30

OPTION ORAL GLYCOPROTEIN IIB/IIIA RECEPTOR INHIBITORS

Systematic reviews in people with acute coronary syndromes or
undergoing percutaneous coronary interventions have found that oral
glycoprotein IIb/IIIa receptor inhibitors (with or without aspirin) increase
mortality and bleeding compared with aspirin alone.

Benefits: We found two systematic reviews in people with acute coronary
syndrome or undergoing percutaneous coronary intervention
(search dates 200031 and 200132). Both reviews identified the
same four RCTs (33 326 people). They both found that oral glyco-
protein IIb/IIIa receptor inhibitors (with or without aspirin) signifi-
cantly increased mortality. They did not significantly affect the risk of
myocardial infarction compared with aspirin alone after 3–10
months (results taken from first review;31 mortality: pooled
OR 1.37, 95% CI 1.13 to 1.66; myocardial infarction: pooled
OR 1.04, 95% CI 0.93 to 1.16).

Secondary prevention of ischaemic cardiac events
C

ardiovascular
disorders

205

 BMJ Publishing Group Ltd 2004



Harms: The first review found that oral glycoprotein IIb/IIIa receptor inhibi-
tors with or without aspirin increased all cause mortality and major
bleeding compared with aspirin.31 One subsequent RCT (9200
people with a recent myocardial infarction, unstable angina, ischae-
mic stroke/transient ischaemic attack, or peripheral arterial dis-
ease) assessing the effects of adding an oral glycoprotein IIb/IIIa
receptor inhibitor to aspirin was stopped early because of safety
concerns.33

Comment: None.

OPTION ORAL ANTICOAGULANTS IN THE ABSENCE OF
ANTIPLATELET TREATMENT

One systematic review and subsequent RCTs have found that high or
moderate intensity oral anticoagulants given alone reduce the risk of
serious vascular events in people with coronary artery disease, but are
associated with substantial risks of haemorrhage compared with placebo
or no anticoagulants. Oral anticoagulants require regular monitoring for
intensity of anticoagulant effect.

Benefits: We found one systematic review (search date 1999) of the effects
of oral anticoagulation in people with coronary artery disease.34 It
identified 16 RCTs of high intensity anticoagulation (international
normalised ratio [INR — see glossary, p 232] > 2.8) versus control
(either no anticoagulation or placebo) in 10 056 people, and four
RCTs of moderate intensity anticoagulation (INR 2–3) versus control
in 1365 people. Antiplatelet treatment was not routinely given in
any of these 20 trials. The review found that high intensity antico-
agulation reduced the odds of the combined outcome of mortality,
myocardial infarction, or stroke compared with control (OR 0.57,
95% CI 0.51 to 0.63; about 98 events avoided/1000 people
treated). Compared with control, moderate intensity anticoagula-
tion was associated with a smaller non-significant reduction.34 In
direct comparisons of high or moderate intensity oral anticoagula-
tion with aspirin, the effects on mortality, myocardial infarction, or
stroke were similar (OR 1.04, 95% CI 0.80 to 1.34).34 One subse-
quent RCT (3630 people with previous acute myocardial infarction)
compared three treatments: warfarin alone (to target INR 2.8–4.2);
aspirin 160 mg daily; and warfarin (to target INR 2.0–2.5) plus
aspirin 75 mg daily.35 After 4 years, it found that warfarin alone
significantly reduced cardiovascular events (death, myocardial inf-
arction, or cerebral infarction) compared with aspirin alone (cardio-
vascular event rate 203/1216 [16.7%] with warfarin v 241/1206
[20%] with aspirin alone; RR 0.81, 95% CI 0.69 to 0.83). However,
warfarin was associated with increased bleeding compared with
aspirin (see harms below). A second subsequent RCT (999 people
after acute coronary syndrome) similarly compared three treat-
ments: aspirin 80 mg daily; oral anticoagulants (to target INR
3.0–4.0); and aspirin 80 mg daily plus oral anticoagulants (to target
INR 2.0–2.5).36 It found that oral anticoagulants reduced cardio-
vascular events compared with aspirin, although the result was of
borderline significance (17/325 [5%] with anticoagulants v 31/336
[9%] with aspirin; HR 0.55, 95% CI 0.30 to 1.00).
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Harms: Compared with control, high intensity anticoagulation increased the
odds of major (mainly extracranial) haemorrhage about six-fold
(OR 6.0, 95% CI 4.4 to 8.2; absolute increase 39 events/1000
people treated), and moderate intensity anticoagulation increased
the odds of major haemorrhage about eight-fold (OR 7.7, 95%
CI 3.3 to 17.6).34 Compared with aspirin, high or moderate inten-
sity oral anticoagulation increased the odds of major haemorrhage
more than two-fold (OR 2.4, 95% CI 1.6 to 3.6).34 The first subse-
quent RCT found that warfarin significantly increased major non-
fatal bleeding compared with aspirin (0.68% a year with warfarin v

0.17% a year with aspirin; RR 4.00, 95% CI 1.67 to 10.00).35 The
second subsequent RCT found no significant difference in major
bleeding between aspirin and combination treatment, although the
study may have lacked power to detect a clinically important
difference (1% with combination v 1% with aspirin; HR 1.03, 95%
CI 0.21 to 5.08).36

Comment: Oral anticoagulants provide substantial protection against vascular
events in the absence of antiplatelet treatment, but the risks of
serious haemorrhage are higher than for antiplatelet treatment and
regular monitoring is required. Aspirin provides similar protection,
but is safer and easier to use (see harms under antiplatelet
treatment, p 202).

OPTION ORAL ANTICOAGULANTS IN ADDITION TO ANTIPLATELET
TREATMENT

One systematic review found no evidence that the addition of low
intensity oral anticoagulation (target international normalised ratio < 1.5)
to aspirin reduced mortality, myocardial infarction, and stroke. We found
no consistent evidence from RCTs that moderate intensity oral
anticoagulation (target international normalised ratio 1.5–3.0) plus
aspirin reduced recurrent cardiovascular events or mortality compared
with aspirin alone, although we found consistent evidence that it
increased the risk of major haemorrhage.

Benefits: We found one systematic review (search date 1999, 6 RCTs, 8915
people with coronary artery disease) of adding an oral anticoagulant
regimen to aspirin.34 Three of these RCTs assessed the addition of
a low intensity (target international normalised ratio [INR — see
glossary, p 232] < 1.5) regimen to aspirin in a total of 8435 people,
and found no significant reduction in the odds of mortality, myocar-
dial infarction, or stroke (OR 0.91, 95% CI 0.79 to 1.06).34 Trials
assessing the addition of a moderate intensity (INR 2–3) oral
anticoagulant regimen to aspirin were too small (480 people) to
produce reliable estimates of efficacy and safety.34 We found four
subsequent RCTs.35–38 The first subsequent RCT (3712 people with
unstable angina) compared 5 months’ oral anticoagulant treatment
(target INR 2.0–2.5) plus standard treatment (usually including
aspirin) versus standard treatment alone.37 When this trial was
included in a meta-analysis with the previous trials assessing the
addition of moderate intensity oral anticoagulation to aspirin, oral
anticoagulation was associated with a non-significant reduction in
mortality, myocardial infarction, or stroke (OR 0.83, 95% CI 0.66 to
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1.03).34 The second subsequent RCT (5059 people with myocar-
dial infarction in the previous 14 days; unblinded) compared war-
farin (target INR 1.5–2.5) plus aspirin 81 mg daily versus aspirin
162 mg daily alone.38 It found no significant differences between
treatments in mortality, recurrent myocardial infarction, or stroke
after a median of 2.7 years (mortality 17.6% with warfarin plus
aspirin v 17.3% with aspirin alone, P = 0.8; AR for recurrent
myocardial infarction 13.3% with warfarin plus aspirin v 13.1% with
aspirin alone, P = 0.8; AR for stroke 3.1% with warfarin plus aspirin
v 3.5% with aspirin alone, P = 0.5). The third subsequent RCT
(3630 people with previous acute myocardial infarction) compared
three treatments: warfarin alone (target INR 2.8–4.2); aspirin
160 mg daily; and warfarin (target INR 2.0–2.5) plus aspirin 75 mg
daily.35 After 4 years, it found that warfarin plus aspirin significantly
reduced cardiovascular events (death, myocardial infarction, or
cerebral infarction) compared with aspirin alone (cardiovascular
event rate 181/1208 [15%] with warfarin plus aspirin v 241/1206
[20%] with aspirin alone; RR 0.71, 95% CI 0.60 to 0.83). However,
warfarin plus aspirin was associated with increased bleeding com-
pared with aspirin alone (see harms below).35 The fourth subse-
quent RCT (999 people after acute coronary syndrome) similarly
compared three treatments: aspirin 80 mg daily; oral anticoagu-
lants (to target INR 3.0–4.0); and aspirin 80 mg daily plus oral
anticoagulants (to target INR 2.0–2.5).36 It found that combination
treatment significantly reduced cardiovascular events compared
with aspirin alone (16/332 [5%] with combination v 31/336 [9%]
with aspirin; HR 0.50, 95% CI 0.27 to 0.92).36

Harms: The systematic review found a non-significant excess of major
haemorrhage with the addition of low intensity oral anticoagulation
to aspirin (OR 1.29, 95% CI 0.96 to 1.75).34 An updated meta-
analysis assessing the addition of moderate intensity oral antico-
agulation to aspirin included the RCTs from the systematic review34

and one subsequent trial37 (total of 4192 people with coronary
artery disease). It found a clear excess of major haemorrhage in
people allocated oral anticoagulation (OR 1.95, 95% CI 1.27 to
2.98).37 The second subsequent RCT (5059 people) examining the
addition of moderate intensity anticoagulation to aspirin also found
that combined treatment increased risk of major haemorrhage
(RR 1.78, 95% CI 1.27 to 2.72).38 The third subsequent RCT found
similar results at 4 years (non-fatal major bleeding: 0.57% a year
with warfarin plus aspirin v 0.17% a year with aspirin; RR, CI, and
significance not stated).35 The fourth subsequent RCT found no
significant difference in major bleeding between aspirin and com-
bination treatment, although the study may have lacked power to
detect a clinically important difference (2% with combination v 1%
with aspirin alone; HR 2.35, 95% CI 0.61 to 9.10).36

Comment: The issue of whether adding a moderately intense oral anticoagu-
lant regimen to aspirin provides additional net benefit to people at
high risk of ischaemic cardiac events is being assessed in several
ongoing RCTs. One RCT (135 people with unstable angina or non-ST
segment myocardial infarction, with prior coronary artery bypass
grafting) compared three treatments: aspirin 80 mg daily alone plus
placebo; warfarin (target INR 2.0–2.5) plus placebo; and aspirin
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plus warfarin.39 It found no significant difference among treatments
for rates of primary end point (death or myocardial infarction or
unstable angina requiring admission to hospital at 1 year; AR 14.6%
with warfarin alone v 11.5% with aspirin alone v 11.3% with
combination, P = 0.76).39 However, it found no significant differ-
ence for major haemorrhage among people taking warfarin com-
pared with those who were not. Event rates were low and the study
may have lacked power to detect a clinically important difference for
adverse effects.39

QUESTION What are the effects of other drug treatments?

Bazian Ltd

OPTION � BLOCKERS

Systematic reviews have found strong evidence that � blockers reduce
the risk of all cause mortality, coronary mortality, recurrent non-fatal
myocardial infarction, and sudden death in people after myocardial
infarction. Most benefit was seen in those at highest risk of mortality
after a myocardial infarction (> 50 years old; previous myocardial
infarction, angina pectoris, hypertension, or treatment with digitalis;
transient mechanical or electrical failure; higher heart rate at study
entry). About 25% of people suffered adverse effects.

Benefits: Survival and reinfarction: One systematic review (search date
1993, 26 RCTs, > 24 000 people) compared oral � blockers versus
placebo within days or weeks of an acute myocardial infarction (late
intervention trials) and continued for between 6 weeks and 3
years.40 Most RCTs followed people for 1 year. The review found
improved survival in people given � blockers (RR 0.77, 95% CI 0.70
to 0.86).40 One prior systematic review (search date not stated, 24
RCTs) found that long term use of � blockers versus placebo after
myocardial infarction reduced total mortality (RR about 0.80),
sudden death (RR about 0.70), and non-fatal reinfarction (RR
about 0.75).41 Anginal symptoms: We found no good RCTs
assessing the antianginal effects of � blockers in people after
myocardial infarction. One trial found atenolol more effective than
placebo in people with chronic stable effort angina or silent ischae-
mia.42 Different types of � blockers: The earlier review found no
differences between � blockers with and without cardioselectivity or
membrane stabilising properties, but it raised concerns about the
lack of efficacy of � blockers with intrinsic sympathomimetic activity
in long term management after myocardial infarction.41 One RCT
(607 people after myocardial infarction) found that acebutolol, a
� blocker with moderate partial agonist activity, decreased 1 year
mortality compared with placebo (AR of death: 11% with placebo v

6% with acebutolol; RR 0.52, 95% CI 0.29 to 0.91).43 Effects in
different subgroups: One systematic review (search date 1983, 9
RCTs) compared � blockers versus placebo started more than
24 hours after onset of symptoms of acute myocardial infarction
and continued for 9–24 months.44 Pooled analysis of individual
data (13 679 people) found that the benefits of � blockers versus
placebo on mortality seemed comparable in men and women. The
highest absolute benefit from � blockers was found in subgroups
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with the highest baseline risks (i.e. those with the highest mortality
on placebo), those over 50 years of age; those with a history of
previous myocardial infarction, angina pectoris, hypertension, or
treatment with digitalis; those with transient signs or symptoms of
mechanical or electrical failure in the early phases of myocardial
infarction; and those with a higher heart rate at study entry. Low risk
subgroups had smaller mean absolute benefit.

Harms: Adverse effects include shortness of breath, bronchospasm, brady-
cardia, hypotension, heart block, cold hands and feet, diarrhoea,
fatigue, reduced sexual activity, depression, nightmares, faintness,
insomnia, syncope, and hallucinations. Rates varied among stud-
ies. One RCT reported an absolute risk increase for any adverse
effect of 24% with propranolol compared with placebo (no CI
available). Serious adverse effects were uncommon and only a
small proportion of people withdrew from the study as a result.45 We
found one systematic review (search date 2001; 15 RCTs;
> 35 000 people) that examined harms of � blockers compared
with placebo in people with previous myocardial infarction, heart
failure, or hypertension.46 It found no significant difference between
� blockers and placebo in depressive symptoms or sexual dysfunc-
tion (depressive symptoms: RR 1.12, 95% CI 0.89 to 1.41; sexual
dysfunction 1.10, 95% CI 0.96 to 1.25). However, it found a small
but significant increase in fatigue with � blockers compared with
placebo (RR 1.15, 95% CI 1.05 to 1.25)

Comment: Continued benefit has been reported from � blockers up to 6 years
after myocardial infarction (ARR for mortality: 5.9%, P = 0.003;
RR 0.82, CI not available). However, the study was not blinded after
33 months.

OPTION ANGIOTENSIN CONVERTING ENZYME INHIBITORS

One systematic review has found that in people who have had a
myocardial infarction and have left ventricular dysfunction, angiotensin
converting enzyme inhibitors reduce mortality, admission to hospital for
congestive heart failure, and recurrent non-fatal myocardial infarction
compared with placebo. One large RCT in people without left ventricular
dysfunction found that ramipril versus placebo reduced cardiovascular
death, stroke, and myocardial infarction.

Benefits: In people with left ventricular dysfunction: One systematic
review (search date not stated, 3 RCTs, 5966 people)47 compared
angiotensin converting enzyme (ACE) inhibitors (captopril, ramipril,
or trandolapril) versus placebo started 3–16 days after acute
myocardial infarction and continued for 15–42 months. It analysed
individual data from 5966 people with a recent myocardial infarc-
tion and with clinical manifestations of congestive heart failure or
moderate left ventricular dysfunction (left ventricular ejection frac-
tion ≥ 35–40%). ACE inhibitors versus placebo significantly reduced
mortality (702/2995 [23.4%] with ACE inhibitors v 866/2971
[29.1%] with control; OR 0.74, 95% CI 0.66 to 0.83; NNT 17
people treated for about 2 years to prevent 1 death, CI not
provided), admission to hospital for congestive heart failure (355/
2995 [11.9%] with ACE inhibitors v 460/2971 [15.5%] with con-
trol; OR 0.73, 95% CI 0.63 to 0.85; NNT 28, CI not available), and
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recurrent non-fatal myocardial infarction (324/2995 [10.8%] with
ACE inhibitors v 391/2971 [13.1%] with control; OR 0.80, 95%
CI 0.69 to 0.94; NNT 43, CI not provided). In people without
impaired ventricular function or evidence of congestive heart
failure: We found no systematic review but found one large RCT
(9297 people at high risk of cardiovascular events).48 It found that
ramipril 10 mg daily versus placebo reduced the composite primary
outcome of cardiovascular death, myocardial infarction, or stroke
over an average of 4.7 years (RR for composite outcome 0.78, 95%
CI 0.70 to 0.86; NNT 27, 95% CI 20 to 45; RR for cardiovascular
death 0.74, 95% CI 0.64 to 0.87; NNT 50, CI not available; RR for
myocardial infarction 0.80, 95% CI 0.70 to 0.90; NNT 42, CI not
available; RR for stroke 0.68, 95% CI 0.56 to 0.84; NNT 67, CI not
available; RR for death from all causes 0.84, 95% CI 0.75 to 0.95;
NNT 56, CI not available). The RCT found that ramipril reduced the
need for revascularisation procedures and reduced heart failure
related outcomes (need for revascularisation: RR 0.85, CI not
available; heart failure related outcomes: RR 0.77, CI not avail-
able). Ramipril versus placebo produced benefit in all subgroups
examined, including women and men; people aged over and under
65 years; those with and without a history of coronary artery
disease, hypertension, diabetes, peripheral vascular disease,
cerebrovascular disease, and those with and without micro-
albuminuria at study entry.48 In people with diabetes: See anti-
hypertensive treatment under prevention of cardiovascular events
in diabetes, p 777.49

Harms: The major adverse effects reported in these trials were cough (ARI
5–10% with ACE inhibitors v placebo), dizziness, hypotension (ARI
with 5–10% with ACE inhibitors v placebo), renal failure (ARI < 3%
with ACE inhibitors v placebo), hyperkalaemia (ARI < 3% with ACE
inhibitors v placebo), angina, syncope, diarrhoea (ARI 2% with ACE
inhibitors v placebo), and, for captopril, alteration in taste (2% of
captopril users).47

Comment: There are several other ongoing large RCTs assessing ACE inhibitors
in people without clinical manifestations of heart failure and with no
or with mild impairment in left ventricular systolic function. These
include one trial of trandolapril in 8000 people with coronary artery
disease, and one trial of perindopril in 10 500 people with stable
coronary artery disease.50

OPTION CLASS I ANTIARRHYTHMIC AGENTS (QUINIDINE,
PROCAINAMIDE, DISOPYRAMIDE, ENCAINIDE,
FLECAINIDE, AND MORACIZINE)

One systematic review has found that class I antiarrhythmic agents after
myocardial infarction increase the risk of cardiovascular mortality and
sudden death.

Benefits: One systematic review has found that class I antiarrhythmics are
harmful in people who have had an acute coronary event (see
harms below).

Harms: One systematic review (search date 1993, 51 RCTs, 23 229
people) compared class I antiarrhythmic drugs versus placebo given
acutely and later in the management of myocardial infarction.40 The
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review found that the antiarrhythmic agents increased mortality (AR
of death 5.6% with class I antiarrhythmic v 5.0% with placebo;
OR 1.14, 95% CI 1.01 to 1.28). One RCT (1498 people with
myocardial infarction and asymptomatic or mildly symptomatic
ventricular arrhythmia) found that encainide or flecainide versus
placebo increased the risk of death or cardiac arrest after 10
months (RR 2.38, 95% CI 1.59 to 3.57; NNH 17).51

Comment: The evidence implies that class I antiarrhythmic drugs should not be
used in people after myocardial infarction or with significant coro-
nary artery disease.

OPTION CLASS III ANTIARRHYTHMIC AGENTS (AMIODARONE,
SOTALOL)

Systematic reviews have found that amiodarone reduces the risk of
sudden death and marginally reduces mortality in people at high risk of
arrhythmic death after myocardial infarction compared with placebo. One
RCT found limited evidence that sotalol increased mortality within 1 year
compared with placebo.

Benefits: Amiodarone: We found two systematic reviews.52,53 The first
systematic review (search date not stated, individual data from
6553 high risk people in 13 RCTs) compared amiodarone versus
control treatments.52 People were selected with a recent myocar-
dial infarction and a high risk of death from cardiac arrhythmia
(based on low left ventricular ejection fraction, frequent ventricular
premature depolarisation, or non-sustained ventricular tachycardia,
but no history of sustained symptomatic ventricular tachycardia or
ventricular fibrillation); 78% of people from eight RCTs had a recent
myocardial infarction, and 22% of people from five RCTs had
congestive heart failure.52 Most trials were placebo controlled with
a mean follow up of about 1.5 years. The people with congestive
heart failure were symptomatic but stable and had not had a recent
myocardial infarction, although in most cases the heart failure was
ischaemic in origin. All RCTs used a loading dose of amiodarone
(400 mg/day for 28 days or 800 mg/day for 14 days) followed by a
maintenance dose (200–400 mg/day). Amiodarone significantly
reduced total mortality compared with placebo (AR for total mortal-
ity: 10.9% a year with amiodarone v 12.3% a year with placebo;
RR 0.87, 95% CI 0.78 to 0.99) and rates of sudden cardiac death
(RR 0.71, 95% CI 0.59 to 0.85). Amiodarone had similar effects in
the studies after myocardial infarction and congestive heart fail-
ure.52 The second systematic review (search date 1997, 5864
people with myocardial infarction, congestive heart failure, left
ventricular dysfunction, or cardiac arrest) found similar results.53

Sotalol: We found one RCT (3121 people with myocardial infarc-
tion and left ventricular dysfunction), which found increased mor-
tality with the class III antiarrhythmic agent sotalol versus placebo
(AR for death: 5.0% with sotalol v 3.1% with placebo; RR 1.65, 95%
CI 1.15 to 2.36). The trial was terminated prematurely after less
than 1 year.54

Harms: Adverse events leading to discontinuation of amiodarone were
hypothyroidism (expressed as events per 100 person-years: 7.0
with amiodarone v 1.1 with placebo; OR 7.3), hyperthyroidism (1.4
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with amiodarone v 0.5 with placebo; OR 2.5), peripheral neuro-
pathy (0.5 with amiodarone v 0.2 with placebo; OR 2.8), lung
infiltrates (1.6 with amiodarone v 0.5 with placebo; OR 3.1),
bradycardia (2.4 with amiodarone v 0.8 with placebo; OR 2.6), and
liver dysfunction (1.0 with amiodarone v 0.4 with placebo; OR 2.7).52

Comment: The conclusions of the review are probably specific to amiodar-
one.52,53 The two largest RCTs of amiodarone after myocardial
infarction found a favourable interaction between � blockers and
amiodarone, with additional reduction in cardiac mortality.55,56

OPTION CALCIUM CHANNEL BLOCKERS

One systematic review found no benefit from calcium channel blockers in
people after myocardial infarction or with chronic coronary heart disease.
Diltiazem and verapamil may reduce rates of reinfarction and refractory
angina in people after myocardial infarction who do not have heart
failure. The review found non-significantly higher mortality with
dihydropyridines compared with placebo.

Benefits: One systematic review (search date 1993, 24 RCTs) compared
calcium channel blockers (including dihydropyridines, diltiazem,
and verapamil) versus placebo given early or late during the course
of acute myocardial infarction or unstable angina and continued in
the intermediate or long term.40 Two of the RCTs used angiographic
regression of coronary stenosis as an outcome in people with stable
coronary heart disease treated with calcium channel blockers. The
review found no significant difference in the absolute risk of death
compared with placebo (AR 9.7% with calcium channel blockers v

9.3% with placebo; ARI with calcium channel blockers v placebo
+0.4%, 95% CI –0.4% to +1.2%; OR 1.04, 95% CI 0.95 to 1.14).
Diltiazem and verapamil: The review found no significant effect
compared with placebo (OR 0.95, 95% CI 0.82 to 1.09).40 Three
RCTs comparing diltiazem or verapamil versus placebo found
decreased rates of recurrent infarction and refractory angina with
active treatment but only for those people without signs or symp-
toms of heart failure. For those with clinical manifestations of heart
failure, the trends were towards harm.57–59 Dihydropyridines: The
review found non-significantly higher mortality with dihydropyridines
compared with placebo (OR 1.16, 95% CI 0.99 to 1.35). Several
individual RCTs of dihydropyridines found increased mortality, par-
ticularly when these agents were started early in the course of acute
myocardial infarction and in the absence of � blockers.

Harms: Adverse effects reported of verapamil and diltiazem include atrio-
ventricular block, atrial bradycardia, new onset heart failure,
hypotension, dizziness, oedema, rash, constipation, and pruritus.

Comment: We found little good evidence on newer generation dihydropyrid-
ines, such as amlodipine and felodipine, in people after myocardial
infarction but these have been found to be safe in people with heart
failure, including heart failure of ischaemic origin.
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OPTION HORMONE REPLACEMENT THERAPY

Large RCTs found no significant difference between hormone
replacement therapy and placebo in major cardiovascular events in
postmenopausal women with established coronary artery disease.
Observational studies and one large RCT found that hormone
replacement therapy increased risk of breast cancer, venous
thromboembolism, and gall bladder disease compared with placebo.

Benefits: Combined oestrogen and progestins: We found no systematic
review. We found two RCTs. The first, and largest RCT (2763
postmenopausal women with coronary heart disease) found that
conjugated equine oestrogen 0.625 mg daily plus medroxyproges-
terone acetate 2.5 mg daily versus placebo for an average of 4.1
years produced no significant difference in the risk of non-fatal
myocardial infarction or deaths caused by coronary heart disease
(172/1380 [12.5%] with hormone replacement therapy v 176/
1383 [12.7%] with placebo; ARR +0.3%, 95% CI –2.2% to
+2.7%; RR 0.98, 95% CI 0.80 to 1.19).60 It also found no signifi-
cant difference in secondary cardiovascular outcomes (coronary
revascularisation, unstable angina, congestive heart failure, resus-
citated cardiac arrest, stroke or transient ischaemic attack, and
peripheral arterial disease) or in all cause mortality. At the end of the
trial, open label treatment was offered to surviving women, accord-
ing to original treatment allocation.61 Adherence to hormone
replacement therapy was more than 80% for the next 2 years of
follow up, but declined to 45% in the final year. Adherence to
placebo remained above 90% throughout. Combined analysis of
the blinded and open label phases of this RCT found no significant
difference between combined hormone replacement therapy and
placebo in coronary heart disease events after a mean total follow
up of 6.8 years (intention to treat analysis: 36.6 events per 1000
person-years with hormone replacement therapy v 36.8 events per
1000 person-years with placebo; HR 0.99, 95% CI 0.84 to
1.17).61 The second RCT (255 postmenopausal women with con-
gestive heart failure confirmed by angiographic) also compared
hormone replacement therapy versus placebo.62 Women allocated
to hormone replacement therapy received oestrogen plus progestin
(76 women), except if they had a previous hysterectomy, in which
case they received oestrogen alone (58 women). The RCT found no
significant difference between hormone replacement therapy and
placebo in coronary heart disease events after a mean follow up of
about 31 months (composite of death due to heart disease,
myocardial infarction, or admission for unstable angina: 15.4
events per 100 person-years with hormone replacement v 11.9
events per 100 person-years with placebo; RR 1.29, 95% CI 0.84
to 1.95).62 Oestrogen alone: We found no good RCTs of oestrogen
alone in the secondary prevention of coronary heart disease in
postmenopausal women. One RCT found that high dose oestrogen
(5 mg/day conjugated equine oestrogen) increased the risk of
myocardial infarction and thromboembolic events in men with
pre-existing coronary heart disease.63
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Harms: Pooled estimates from observational studies found an increased
risk of endometrial cancer (RR > 8) and of breast cancer
(RR 1.25–1.46) when oestrogen was used for more than 8 years. In
most observational studies, the addition of progestins prevented
endometrial cancer but not breast cancer. The risk of venous
thromboembolism, including pulmonary embolism and deep vein
thrombosis, was three to four times higher with hormone replace-
ment therapy than without. However, because the incidence of
venous thromboembolism is low in postmenopausal women, the
absolute increase in risk was only about one to two additional cases
of venous thromboembolism in 5000 users a year.64 In one RCT,60

more women in the HRT group than in the placebo group experi-
enced venous thromboembolism (34/1380 [2.5%] with HRT v

12/1383 [0.9%] with placebo; OR 2.65, 95% CI 1.48 to 4.75) and
gall bladder disease (84/1380 [6.1%] with HRT v 62/1383 [4.5%]
with placebo; OR 1.38, 95% CI 0.99 to 1.92). Extended open label
follow up of this trial found similar results after a total mean follow
up of 6.8 years (combined intention to treat analysis from blind and
open label phases; venous thromboembolism: 5.9 events per 1000
person-years with HRT v 2.8 events per 1000 person-years with
placebo; HR 2.08, 95% CI 1.28 to 3.40; biliary tract surgery: 19.1
events per 1000 person-years with HRT v 12.9 events with placebo;
HR 1.48, 95% CI 1.12 to 1.95).65

Comment: Many observational studies have found reduced rates of clinical
events caused by coronary heart disease in postmenopausal
women using HRT, especially in women with pre-existing coronary
heart disease. Hormone users experienced 35–80% fewer recur-
rent events than non-users.66,67 Several RCTs have found that HRT
improves cardiovascular risk factors.68 It is not known whether
studies longer than 4 years would show a benefit.

QUESTION What are the effects of cholesterol reduction?

Michael Pignone

OPTION CHOLESTEROL REDUCTION

Systematic reviews and large subsequent RCTs have found that lowering
cholesterol in people at high risk of ischaemic coronary events
substantially reduces overall mortality, cardiovascular mortality, and
non-fatal cardiovascular events. We found good evidence from systematic
reviews and subsequent RCTs that statins were the only non-surgical
treatment for cholesterol reduction that reduced mortality. One
systematic review found that the absolute benefits increase as baseline
risk increases, but are not additionally influenced by the person’s
absolute cholesterol concentration.

Benefits: All cholesterol treatments: We found one systematic review
(search date 1996, 59 RCTs, 173 160 people), which did not
differentiate primary and secondary prevention, and included RCTs
of any cholesterol lowering intervention, irrespective of duration, as
long as mortality data were reported.69 It included drug treatments
(statins, n-3 fatty acids, fibrates, resins, hormones, or niacin),
dietary intervention alone, or surgery (ileal bypass) alone. Overall,
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baseline risk was similar among all intervention groups. Among
non-surgical treatments, the review found that only statins reduced
coronary heart disease mortality, and that only statins and n-3 fatty
acids significantly reduced all cause mortality (RR of coronary heart
disease mortality: statins v control 0.69, 95% CI 0.59 to 0.80; n-3
fatty acids v control 0.44, 95% CI 0.18 to 1.07; fibrates v control
0.98, 95% CI 0.78 to 1.24; resins v control 0.71, 95% CI 0.51 to
0.99; hormones v control 1.04, 95% CI 0.93 to 1.17; niacin v

control 0.95, 95% CI 0.83 to 1.10; diet v control 0.91, 95%
CI 0.82 to 1.01. RR of all cause mortality: statins v control 0.79,
95% CI 0.71 to 0.89; n-3 fatty acids v control 0.68, 95% CI 0.53 to
0.88; fibrates v control 1.06, 95% CI 0.78 to 1.46; resins v control
0.85, 95% CI 0.66 to 1.08; hormone v control 1.09, 95% CI 1.00
to 1.20; niacin v control 0.96, 95% CI 0.86 to 1.08; diet v control
0.97, 95% CI 0.81 to 1.15).69 Statins: We found one systematic
review (search date 1998, 5 RCTs, 30 817 people) that compared
long term (≥ 4 years) treatment with statins versus placebo.70

Combining the three secondary prevention trials, the review found
that statins reduced coronary heart disease mortality, cardiovascu-
lar mortality, and all cause mortality compared with placebo over a
mean of 5.4 years (coronary heart disease mortality: OR 0.71, 95%
CI 0.63 to 0.80; cardiovascular mortality: OR 0.73, 95% CI 0.66 to
0.82; all cause mortality: OR 0.77, 95% CI 0.70 to 0.85). One
subsequent RCT (20 536 adults with total cholesterol
> 3.5 mmol/L [an inclusion threshold lower than previous statin
trials], including > 5000 women and > 5000 people over 70 years
of age) compared simvastatin 40 mg versus placebo. The study
included both primary and secondary prevention populations.71

After a mean of 5.5 years follow up, simvastatin reduced total
mortality and major vascular events compared with placebo (all
cause mortality: 12.9% with simvastatin v 14.7% with placebo,
RR 0.87, 95% CI 0.81 to 0.94; major vascular events 19.8% with
simvastatin v 25.2% with placebo, RR 0.76, 95% CI 0.72 to 0.81).
We found one subsequent RCT (1600 people with established
coronary heart disease).72 It found that atorvastatin (10–80 mg/
day, titrated to achieve low density lipoprotein cholesterol
< 2.6 mM [100 mg/dL]) significantly reduced recurrent coronary
events or death, and all cause mortality compared with manage-
ment not involving statins at 3 years (coronary events or death:
12.0% with atorvastatin v 24.5% without statins; RR 0.49, 95%
CI 0.27 to 0.73; all cause mortality: 2.9% with atorvastatin v 5.0%
without statins; RR 0.57, 95% CI 0.39 to 0.78).72 Effects of
statins in different groups of people: Combining results from
primary and secondary prevention trials, the review found that,
compared with placebo, statins reduced coronary events by a
similar proportion in men (OR 0.69, 95% CI 0.65 to 0.74;
ARR 3.7%, 95% CI 2.9% to 4.4%), in women (OR 0.71, 95%
CI 0.64 to 0.76; ARR 3.3%, 95% CI 1.3% to 5.2%), in people under
65 years (OR 0.69, 95% CI 0.64 to 0.76; ARR 3.2%, 95% CI 2.4%
to 4.0%), and in people over 65 years (OR 0.68, 95% CI 0.61 to
0.77; ARR 4.4%, 95% CI 3.0% to 5.8%). The reduction of coronary
heart disease events in women involved more non-fatal and fewer
fatal events than in men. One large RCT found no significant
difference in mortality with statins versus placebo for the subgroup
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of women, but the confidence interval was wide (28/407 [6.9%]
with simvastatin v 25/420 [6.0%] with placebo; RR 1.16, 95%
CI 0.68 to 1.99).73 One recent RCT that was not included in the
review found that relative risk reductions were similar for people
with initial total cholesterol levels of under 5.0 mmol/L compared
with people with levels over 5.0 mmol/L and for women and the
elderly compared with younger men.71 One RCT compared early
initiation of atorvastatin (80 mg/day started 1–4 days after admis-
sion) versus placebo in people with unstable angina or non-Q wave
myocardial infarction.74 After 3 months, it found no significant
difference between treatments for coronary event rates, although
atorvastatin reduced readmission rate for recurrent ischaemia com-
pared with placebo (AR for readmission for ischaemia: 6.2% with
atorvastatin v 8.4% with placebo; RR 0.74, 95% CI 0.57 to 0.95).
One further RCT compared fluvastatin 80 mg daily versus placebo in
1677 people with total cholesterol 135–270 mg/dL (3.5–7.0 mM)
and cardiac ischaemia after percutaneous coronary intervention.75

It found that fluvastatin significantly reduced major cardiac events
(cardiac death, non-fatal myocardial infarction, or reintervention)
compared with placebo after 3–4 years (21.4% with fluvastatin v

26.7% with placebo; RR 0.78, 95% CI 0.64 to 0.95). Intensity of
statin treatment: We found one RCT (1351 people with a history
of saphenous vein coronary artery bypass grafting) that compared
aggressive reduction of cholesterol with lovastatin and, if necessary,
cholestyramine (colestyramine) (aiming for target low density lipo-
protein cholesterol 1.6–2.2 mmol/L [60–85 mg/dL]) with more
moderate reduction (target low density lipoprotein cholesterol
3.4–3.7 mmol/L [130–140 mg/dL]) with the same drugs.76 The trial
found that aggressive treatment reduced the risk of needing repeat
revascularisation at 4 years (6.5% with aggressive treatment v 9.2%
with moderate treatment, P = 0.03). After an additional 3 years,
aggressive treatment reduced the risk of revascularisation and
cardiovascular death compared with moderate treatment (AR of
revascularisation 19% with aggressive treatment v 27% with mod-
erate treatment, P = 0.0006; AR for cardiovascular death, 7.4%
with aggressive treatment v 11.3% with moderate treatment,
P = 0.03).76 Fibrates: We found one systematic review (search
date not stated, 4 RCTs)77 and two additional RCTs.78,79 The
systematic review compared fibrates versus placebo in people with
known coronary heart disease. The review identified one RCT (2531
men with coronary heart disease and a level of high density
lipoprotein cholesterol > 1 mmol/L) that found gemfibrozil versus
placebo reduced the composite outcome of non-fatal myocardial
infarction plus death from coronary heart disease after a median of
5.1 years (AR 219/1264 [17%] for gemfibrozil v 275/1267 [22%]
for placebo; ARR 4.4%, 95% CI 1.4% to 7.0%; RR 0.80, 95%
CI 0.68 to 0.94; NNT 23, 95% CI 14 to 73). The review identified
three trials comparing clofibrate versus placebo, which found no
consistent difference between groups. The two additional RCTs78,79

both compared bezafibrate versus placebo. The larger RCT (3090
people selected with previous myocardial infarction or stable
angina, high density lipoprotein cholesterol < 45 mg/dL, and low
density lipoprotein cholesterol < 180 mg/dL) found that bezafibrate
versus placebo did not significantly reduce all cause mortality or the
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composite end point of myocardial infarction plus sudden death (AR
for myocardial infarction or sudden death: 13.6% with bezafibrate v

15.0% with placebo; cumulative RR 0.91; P = 0.26).78 The smaller
RCT (92 young male survivors of myocardial infarction) found that
bezafibrate versus placebo significantly reduced the combined
outcome of death, reinfarction, plus revascularisation (3/47 [6%]
with bezafibrate v 11/45 [24%]; RR 0.26, 95% CI 0.08 to 0.88).79

Cholesterol lowering versus angioplasty: We found no system-
atic review. One RCT found that aggressive lipid lowering treatment
was as effective as percutaneous transluminal angioplasty for
reducing ischaemic events, although anginal symptoms were
reduced more by percutaneous transluminal angioplasty (see per-
cutaneous transluminal angioplasty v medical treatment, p 227).

Harms: Total non-cardiovascular events, total and tissue specific cancers,
and accident and violent deaths have been reported in statin trials.
However, the systematic review of long term statin trials found no
significant difference between statins and placebo in terms of
non-cardiovascular mortality, cancer incidence, asymptomatic
elevation of creatine kinase (> 10 times upper reference limit), or
elevation of transaminases (> 3 times upper reference limit) during
a mean of 5.4 years of treatment (OR of event, statin v placebo for
non-cardiovascular mortality 0.93, 95% CI 0.81 to 1.07; for cancer
0.99, 95% CI 0.90 to 1.08; for creatine kinase increase 1.25, 95%
CI 0.83 to 1.89; for transaminase increase 1.13, 95% CI 0.95 to
1.33).73 We found one meta-analysis of three large RCTs (19 592
people) examining safety of pravastatin compared with placebo in
primary or secondary prevention.80 It found no clinically important
difference between pravastatin and placebo for any adverse effects
after a mean follow up of 5 years (primary cancer: 9.6% with
pravastatin v 9.3% with placebo, P = 0.48; musculoskeletal
adverse effects: < 0.1% in both groups, P = 0.02; gastrointestinal
adverse effects: 1.4% v 1.5%, P = 0.48; hepatobiliary adverse
effects: ≤ 0.1% in both groups, P = 0.45; dermatological adverse
effects: 3.6% with pravastatin v 3.4% with placebo, P = 0.31; renal
adverse effects: 2.7% with pravastatin v 2.5% with placebo,
P = 0.42).80 We found no evidence of additional harm associated
with cholesterol lowering in elderly people, or in people after acute
myocardial infarction.

Comment: Multivariate analysis in one systematic review (search date 1996)
indicates that in a wide range of clinical contexts the relative risk
reduction depends on the percent reduction in total or low density
lipoprotein cholesterol and is not otherwise dependent on the
method by which cholesterol is lowered. The absolute benefit over
several years of lowering cholesterol will therefore be greatest in
people with the highest baseline risk of an ischaemic cardiac event.
Even if the relative risk reduction attenuates at older age, the
absolute risk reduction for ischaemic cardiac events may be higher
in elderly people than in younger people. The Women’s Health
Initiative (48 000 people, completion 2007, diet, up to age 79
years),81 and the Antihypertensive and Lipid Lowering Treatment to
Prevent Heart Disease Trial (10 000 people, completion 2002,
pravastatin, no upper age limit) are ongoing.82 We found no large
direct comparisons of cholesterol modifying drugs; it remains
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unclear whether any one drug has advantages over others in
subgroups of high risk people with particular lipid abnormalities.
Because the main aim of treatment is to reduce absolute risk
(rather than to reduce the cholesterol to any particular concentra-
tion), treatments aimed at lowering cholesterol need assessing for
effectiveness in comparison and in combination with other possible
risk factor interventions in each individual. People in the large statin
trials in both treatment and placebo groups were given dietary
advice aimed at lowering cholesterol.

QUESTION What are the effects of blood pressure reduction?

Bazian Ltd

OPTION BLOOD PRESSURE REDUCTION

We found no direct evidence of the effects of blood pressure lowering in
people with established coronary heart disease. Observational studies,
and extrapolation of primary prevention trials of blood pressure
reduction, support the lowering of blood pressure in those at high risk of
ischaemic coronary events. The evidence for benefit is strongest for �
blockers, although not specifically in people with hypertension. The
optimum target blood pressure in people with hypertension is not clear.

Benefits: We found no systematic review and no RCTs designed specifically to
examine blood pressure reduction in those with established coro-
nary heart disease. Prospective epidemiological studies have estab-
lished that blood pressure continues to be a risk factor for cardio-
vascular events in people who have already experienced myocardial
infarction. Prospective follow up of 5362 men who reported prior
myocardial infarction during screening for one large RCT found no
detectable association between systolic blood pressure and coro-
nary heart disease mortality, and increased coronary heart disease
mortality for those with lowest diastolic blood pressure in the first 2
years.83 After 15 years there were highly significant linear associa-
tions between both systolic and diastolic blood pressure and
increased risk of coronary heart disease mortality (stronger relation
for systolic blood pressure), with apparent benefit for men with
blood pressure maintained at levels lower than the arbitrarily
defined “normal” levels. Experimental evidence of benefit from
lowering of blood pressure in those with coronary heart disease
requires extrapolation from primary prevention trials, because trials
of antihypertensive treatment in elderly people84–86 are likely to
have included those with preclinical coronary heart disease. Mor-
tality benefit has been established for � blockers after myocardial
infarction (see � blockers, p 209), for verapamil and diltiazem after
myocardial infarction in those without heart failure (see calcium
channel blockers, p 213), and for angiotensin converting enzyme
inhibitors after myocardial infarction, especially in those with heart
failure (see angiotensin converting enzyme inhibitors, p 210).

Harms: Some observational studies have found increased mortality among
those with low diastolic blood pressure.87 Trials in elderly people of
blood pressure lowering for hypertension or while treating heart
failure88 found no evidence of a J-shaped relation between blood
pressure and death.
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Comment: Without specific studies comparing different antihypertensive treat-
ments, the available evidence is strongest for a beneficial effect of
� blockers when treating survivors of a myocardial infarction who
have hypertension. We found no specific evidence about the target
level of blood pressure.

QUESTION What are the effects of non-drug treatments?

Bazian Ltd

OPTION DIET

One RCT found that advising people with coronary heart disease to eat
more fruit and vegetables, bread, pasta, potatoes, olive oil, and rapeseed
margarine (i.e. a Mediterranean diet) may result in a substantial survival
benefit. We found no strong evidence from RCTs for a beneficial effect of
low fat or high fibre diets on major non-fatal coronary heart disease
events or coronary heart disease mortality. One RCT has found that
advising people with coronary heart disease to eat more fish (particularly
oily fish) significantly reduces mortality at 2 years. A second RCT found
that fish oil capsules reduced mortality at 3.5 years.

Benefits: Low fat diets: One systematic review (search date not stated)
found no evidence that allocation to a low fat diet reduced mortality
from coronary heart disease in people after myocardial infarction
(RR 0.94, 95% CI 0.84 to 1.06).89 One large RCT included in the
review (2033 middle aged men with a recent myocardial infarction)
compared three dietary options: fat advice (to eat less fat), fibre
advice (to eat more cereal fibre), and fish advice (to eat at least 2
portions of oily fish a week).90 Advice to reduce fat was complicated
and, though fat intake reduced only slightly in the fat advice group,
fruit and vegetable intake increased by about 40 g daily.91 However,
there was no significant reduction in mortality (unadjusted RR at 2
years for death from any cause 0.97, 95% CI 0.75 to 1.27). High
fibre diets: In the RCT, people advised to eat more fibre doubled
their intake, but survival was non-significantly worse (unadjusted RR
at 2 years for death from any cause 1.23, 95% CI 0.95 to 1.60).90

High fish diets: In the RCT, those advised to eat more fish ate three
times as much fish, although about 14% could not tolerate the fish
and were given fish oil capsules. Those given fish advice were
significantly less likely to die within 2 years (94/1015 [9.3%] with
fish advice v 130/1018 [12.8%] with no fish advice; NNT 29, 95%
CI 17 to 129; RR 0.71, 95% CI 0.54 to 0.93).90 In a second trial,
11 324 people who had survived a recent myocardial infarction
were randomised to receive 1 g daily of n-3 polyunsaturated fatty
acids (fish oil) or no fish oil. Those given fish oil were less likely to die
within 3.5 years (RR 0.86, 95% CI 0.76 to 0.97).92

Mediterranean diet: One RCT (605 middle aged people with a
recent myocardial infarction) compared advice to eat a Mediterra-
nean diet (more bread, fruit and vegetables, fish, and less meat,
and to replace butter and cream with rapeseed margarine) versus
usual dietary advice.93 There were several dietary differences
between the groups. Fruit intake, for example, was about 50 g daily
higher in the intervention group than the control group. After 27
months, the trial was stopped prematurely because of significantly
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better outcomes in the intervention group (mortality: 8/302 [2.6%]
with intervention v 20/303 [6.6%] with usual dietary advice,
adjusted RR of death 0.24, 97% CI 0.15 to 0.91 [97% CI to allow
for early stopping]; NNT 25, 95% CI 14 to 299 over 27 months).93

Harms: No major adverse effects have been reported.

Comment: Diets low in saturated fat and cholesterol can lead to 10–15%
reductions in cholesterol concentrations in highly controlled set-
tings, such as in metabolic wards.94 In people in the community the
effects are smaller: 3–5% reductions in cholesterol concentrations
in general population studies and 9% reductions in people after
myocardial infarction.89,95–97 Several RCTs of intensive dietary inter-
vention in conjunction with multifactorial risk reduction treatment
found decreased progression of anatomic extent of coronary heart
disease on angiography.98 A trial of advice to eat more fruit and
vegetables in men with angina is under way (Burr M, personal
communication, 2001). Effect on cardiovascular risk factors:
Other studies have investigated the effects of dietary interventions
on cardiovascular risk factors rather than the effect on cardiovas-
cular morbidity and mortality. One systematic review (search date
1992) suggested that garlic may reduce cholesterol by about
10%.99 Some trials in this review had problems with their methods.
More recent reports (published in 1998) found no effects of garlic
powder or garlic oil on cholesterol concentrations.100,101 One sys-
tematic review (search date 1991) reported modest reductions in
cholesterol levels of 2–5% from oats and psyllium enriched cereals
(high fibre diets), although we found no evidence that high fibre
diets reduce mortality in people with coronary heart disease.102 One
systematic review (search date 1991) of soy protein also reported
modest reductions in cholesterol concentrations.102

OPTION ANTIOXIDANT VITAMINS (VITAMIN E, � CAROTENE,
VITAMIN C)

We found no consistent evidence from four RCTs about effects of
vitamin E versus placebo or other antioxidants in people with high
cardiovascular risk. We found insufficient evidence about effects of
vitamin C alone. Four large RCTs of � carotene supplementation in primary
prevention found no cardiovascular benefits, and two of the RCTs raised
concerns about increased mortality.

Benefits: Vitamin E: We found four large RCTs of vitamin E in people with
coronary artery disease.92,103–105 The first RCT (2002 people with
angiographically proved ischaemic heart disease)103 used a high
dose of vitamin E (400 or 800 IU) and follow up was brief (median
510 days). The RCT found that vitamin E reduced non-fatal coronary
events (RR 0.23, 95% CI 0.11 to 0.47), but also found a non-
significant increase in coronary death (RR 1.18, 95% CI 0.62 to
2.27) and all cause mortality. The second RCT (29 133 male
Finnish smokers) compared � carotene supplements versus vita-
min E supplements versus both versus placebo.104 The dose of
vitamin E (50 mg/day) was smaller than that used in the first trial. In
the subgroup analysis of data from the 1862 men with prior
myocardial infarction, the trial found that vitamin E reduced non-
fatal myocardial infarction (RR 0.62, 95% CI 0.41 to 0.96) but
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non-significantly increased coronary death (RR 1.33, 95% CI 0.86
to 2.05).104 The third RCT (11 324 people ≤ 3 months after
myocardial infarction)102 used a factorial design to compare vita-
min E 300 mg daily versus no vitamin E (as well as fish oil v no fish
oil). After 3.5 years there was a small and non-significant reduction
in the risk of cardiovascular death and deaths from all causes in
those who received vitamin E compared with those who did not (all
cause mortality: RR 0.92, 95% CI 0.82 to 1.04). There was no
significant change in the rate of non-fatal coronary events in those
who received vitamin E (RR 1.04, 95% CI 0.88 to 1.22).102 The
fourth RCT (9541 people at high cardiovascular risk, 80% with prior
clinical coronary artery disease, remainder with other atheroscle-
rotic disease or diabetes with ≥ 1 additional cardiovascular risk
factor) compared natural source vitamin E (D-� tocopherol acetate,
400 IU/day) versus placebo and followed people for an average of
4.7 years.105 It found no significant differences in any cardiovascu-
lar outcomes between vitamin E and placebo (AR for major fatal or
non-fatal cardiovascular event 16.2% with vitamin E v 15.5% with
placebo, P > 0.05; AR for cardiovascular death 7.2% with vitamin E
v 6.9% with placebo, P > 0.05; AR for non-fatal myocardial infarc-
tion 11.2% with vitamin E v 11.0% with placebo, P > 0.05; AR for
stroke 4.4% with vitamin E v 3.8% with placebo, P > 0.05; AR for
death from any cause 11.2% with vitamin E v 11.2% with placebo,
P > 0.05). One additional smaller RCT (196 people on haemodi-
alysis, aged 40–75 years) compared high dose vitamin E (800 IU/
day) versus placebo.106 After a median of 519 days, it found that
vitamin E reduced the rate of combined cardiovascular end points
but found no significant effect for all cause mortality (cardiovascular
end points: vitamin E v placebo RR 0.54, 95% CI 0.23 to 0.89;
mortality: vitamin E v placebo RR 1.09, 95% CI 0.70 to 1.70).106

Vitamin C: We found no RCTs examining effects of vitamin C alone
in people with coronary heart disease. � Carotene: See harms
below.

Harms: Two of the trials of vitamin E found non-significant increases in the
risk of coronary death (see benefits above).103,107 � Carotene: One
systematic review (search date 1996) identified four large RCTs of �
carotene supplementation. All were primary prevention studies, and
so have not been included in the benefits section above. None
found evidence of cardiovascular benefits, although two of the trials
suggested that � carotene may increase mortality compared with
placebo (cardiovascular death: � carotene v placebo RR 1.12, 95%
CI 1.04 to 1.22) and cancer rates.107

Comment: One systematic review (search date 1996) of epidemiological
studies found consistent associations between increased dietary
intake, supplemental intake of vitamin E, or both, and lower cardio-
vascular risk and less consistent associations for � carotene and
vitamin C.107 Most observational studies of antioxidants have
excluded people with pre-existing disease.108,109 The results of the
trial in people on haemodialysis raises the possibility that high dose
vitamin E supplementation may be beneficial in those at high
absolute risk of coronary events.106 Further trials in such groups are
required to confirm or refute this finding. The Heart Protection Study
(results not fully published at time of search, 20 536 people aged
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40–80 years with prior cardiovascular events or at high risk for
vascular disease) compared a combination of antioxidant vitamins
(daily doses: vitamin C 250 mg, vitamin E 600 mg, and � carotene
20 mg) versus placebo. After 5.5 years, the antioxidant treatment
had no significant effect on total mortality and major cardiovascular
events.110

OPTION CARDIAC REHABILITATION INCLUDING EXERCISE

One systematic review has found that cardiac rehabilitation including
exercise reduces the risk of major cardiac events in people after
myocardial infarction. It found that exercise alone reduced the risk of a
major cardiac event, and probably reduced mortality. One subsequent RCT
found no significant difference in quality of life between standard
rehabilitation and early return to normal activities, although the study
may have lacked power to detect clinically important differences between
groups.

Benefits: We found one systematic review (search date 1998).111 Cardiac
rehabilitation: The review identified 42 RCTs of cardiac rehabilita-
tion including exercise versus usual care (7683 people, who have
had myocardial infarction, coronary artery bypass grafting [CABG],
or percutaneous transluminal coronary angioplasty, or who have
angina pectoris or coronary artery disease defined by angiography).
It found that cardiac rehabilitation including exercise reduced the
composite end point of mortality, non-fatal myocardial infarction,
CABG, and percutaneous transluminal angioplasty (636/3863
[16.5%] with cardiac rehabilitation v 734/3820 [19.2%] with usual
care; RR 0.85, 95% CI 0.77 to 0.93). It found limited evidence of a
reduction in mortality but significance was sensitive to the quality of
the trials.111 We found one subsequent RCT.112 The RCT (142
people with acute myocardial infarction in the previous week)
compared 6 weeks of standard rehabilitation versus early return to
normal activities.112 It found no significant difference between
groups in quality of life (measured on the cardiovascular extension
of the Health Measurement Questionnaire; results presented
graphically). However, the trial may have lacked power to exclude
clinically important differences between groups.111 Exercise
alone: The review identified 12 RCTs of exercise alone versus usual
care (2582 people, who have had myocardial infarction, CABG, or
percutaneous transluminal angioplasty, or who have angina pec-
toris or coronary artery disease defined by angiography). It found
that exercise significantly reduced mortality (93/1297 [7.2%] with
exercise v 122/1285 [9.5%] with usual care; RR 0.76, 95% CI 0.59
to 0.98). It was associated with a reduction in the composite end
point of mortality, non-fatal myocardial infarction, CABG, and per-
cutaneous transluminal angioplasty, but the difference was not
significant (183/1297 [14.1%] with exercise v 216/1285 [16.8%]
with usual care; RR 0.85, 95% CI 0.71 to 1.01).111

Harms: Rates of adverse cardiovascular outcomes (syncope, arrhythmia,
myocardial infarction, or sudden death) were low (2–3/100 000
person-hours) in supervised rehabilitation programmes, and rates
of fatal cardiac events during or immediately after exercise training,
were reported in two older surveys as ranging from 1/116 400 to
1/784 000 person-hours.113
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Comment: The review included some RCTs performed before the widespread
use of thrombolytic agents and � blockers after myocardial infarc-
tion.113 Most people were white men, without comorbidity, and
under 70 years of age. Other interventions aimed at risk factor
modification were often provided in the intervention groups (includ-
ing nutritional education, counselling in behavioural modification,
and, in some trials, lipid lowering medications). We found no strong
evidence that exercise training and cardiac rehabilitation pro-
grammes increased the proportion of people returning to work after
myocardial infarction.

OPTION SMOKING CESSATION

We found no RCTs of the effects of smoking cessation on cardiovascular
events in people with coronary heart disease. Moderate quality evidence
from epidemiological studies indicates that people with coronary heart
disease who stop smoking rapidly reduce their risk of recurrent coronary
events or death. Treatment with nicotine patches seems safe in people
with coronary heart disease.

Benefits: We found no RCTs assessing the effects of smoking cessation on
coronary morbidity and mortality. Many observational studies have
found that people with coronary heart disease who stop smoking
rapidly reduce their risk of cardiac death and myocardial infarction
(recurrent coronary events or premature death compared with
continuing smokers: RR about 0.50).114 See smoking cessation
under primary prevention for more details, p 163. The studies found
that about 50% of the benefits occur in the first year of stopping
smoking, followed by a more gradual decrease in risk, reaching the
risk of never smokers after several years of abstinence.114 Among
people with peripheral arterial disease and stroke, smoking cessa-
tion has been shown in observational studies to be associated with
improved exercise tolerance, decreased risk of amputation,
improved survival, and reduced risk of recurrent stroke.

Harms: Two recent RCTs found no evidence that nicotine replacement using
transdermal patches in people with stable coronary heart disease
increased cardiovascular events.115,116

Comment: One RCT compared the impact of firm and detailed advice to stop
smoking (125 survivors of acute myocardial infarction) versus
conventional advice (85 people).117 Allocation to the intervention or
control group was determined by day of admission. At over 1 year
after admission, 62% of the intervention group and 28% of the
control group were non-smokers. Morbidity and mortality were not
reported. (See psychological and stress management, p 224).

OPTION PSYCHOLOGICAL AND STRESS MANAGEMENT

RCTs found limited evidence that psychosocial treatments decreased
cardiac events or cardiac death compared with no psychosocial
treatment in people with coronary heart disease. Two RCTs found that
psychological treatments improved quality of life compared with no
psychological treatment.
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Benefits: One systematic review (search date not stated, 23 RCTs, 3180
people with coronary artery disease) compared a diverse range of
psychosocial treatments (2024 people) versus usual treatment
(1156 people).118 Mortality results were available in only 12 RCTs.
Psychosocial interventions versus control interventions significantly
reduced mortality (OR survival 1.70, 95% CI 1.09 to 2.64) and
non-fatal events in the first 2 years after myocardial infarction (OR
for no event 1.84, 95% CI 1.12 to 2.99).118 We found three
subsequent RCTs.119–121 The first RCT (142 people with newly
diagnosed angina managed in primary care) compared a self
management plan versus a single nurse-led educational ses-
sion.119 The self management plan consisted of a work book and
relaxation programme, which was introduced and explained to
participants by a primary care nurse. The RCT found that the self
management plan significantly improved depression and anxiety
scores compared with the educational session at 6 months (meas-
ured by Hospital Anxiety and Depression Scale [see glossary,
p 231]; change in anxiety score from baseline –1.03 with angina
plan v 0 with educational session, P = 0.05; change in depression
score –0.48 with angina plan v 0.41 with educational session,
P = 0.01).119 The second RCT (114 people after acute myocardial
infarction) compared usual care versus an individualised cognitive
behavioural programme based on national guidelines, which
involved discussion of worries, establishing goals, repeated consul-
tation to discuss progress, and a range of written materials and a
relaxation tape.120 The trial found that the individualised cognitive
behavioural programme significantly improved health related quality
of life compared with usual care (proportion of people with improved
Dartmouth COOP score, measured on a scale from 1 [best quality of
life] to 5 [worst quality of life]: 59% with intervention v 33% with
usual care; OR 0.34, 95% CI 0.16 to 0.73; NNT 4, 95% CI 3 to
12).120 The third RCT (65 people with recent acute myocardial
infarction) compared standard care versus a brief in-hospital inter-
vention to alter illness perception, consisting of three 30–40 minute
interviews with a psychologist.121 In these interviews, participants’
worries were discussed; participants’ causal models of coronary
heart disease were discussed and challenged; implications for
lifestyle were discussed, and a staged self management plan
established and reviewed. At 3 months, the in-hospital intervention
significantly reduced angina compared with standard care (self
report of angina: 14.3% with intervention v 39.3% with standard
care, P < 0.05).121 However, it was not clear whether this differ-
ence was due to altered perception of symptoms or because of
different rates of genuine ischaemia.121

Harms: No specific harms were reported.

Comment: These results should be interpreted with caution because of limits of
the methods of the individual RCTs and the diversity of interventions
(relaxation, stress management, counselling). The RCTs were gen-
erally small, with short follow up, and used non-uniform outcome
measures. Methods of concealment allocation were not assessed.
The authors of the review acknowledged the strong possibility of
publication bias but made no attempt to measure it. The results
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were inconsistent across trials.122 Several observational studies
have found that depression and social isolation (lack of social and
emotional support) are independent predictors of mortality and
non-fatal coronary heart disease events in people after myocardial
infarction.123

QUESTION What are the effects of surgical treatments?

Charanjit Rihal

OPTION CORONARY ARTERY BYPASS GRAFTING VERSUS
MEDICAL TREATMENT ALONE

One systematic review found that coronary artery bypass grafts reduced
the risk of death from coronary artery disease at 5 and 10 years
compared with medical treatment alone. Greater benefit occurred in
people with poor left ventricular function. One subsequent RCT in people
with asymptomatic disease found that revascularisation with coronary
artery bypass grafting or coronary percutaneous transluminal angioplasty
reduced mortality compared with medical treatment alone at 2 years.

Benefits: We found one systematic review comparing coronary artery bypass
grafting (CABG) with medical treatment alone124 and one subse-
quent RCT in asymptomatic people of revascularisation with CABG
or coronary percutaneous transluminal angioplasty versus medical
treatment alone.125 In the systematic review (search date not
stated, 7 RCTs, individual results from 2649 people with coronary
heart disease) most people were middle aged men with multivessel
disease but good left ventricular function who were enrolled from
1972–1984 (97% were male; 82% 41–60 years old; 80% with
ejection fraction > 50%; 60% with prior myocardial infarction; and
83% with 2 or 3 vessel disease).124 People assigned to CABG also
received medical treatment, and 40% initially assigned to medical
treatment underwent CABG in the following 10 years. The system-
atic review found that CABG versus medical treatment reduced
deaths at 5 and 10 years (death at 5 years: RR 0.61 95% CI 0.48
to 0.77; death at 10 years: RR 0.83, 95% CI 0.70 to 0.98).124

Most trials did not collect data on recurrent angina or quality of life.
Effects in people with reduced versus normal left ventricular
function: The systematic review found that the relative benefits
were similar in people with normal versus reduced left ventricular
function (death: OR 0.61, 95% CI 0.46 to 0.81 if left ventricular
function was normal; OR 0.59. 95% CI 0.39 to 0.91 if left ventricu-
lar function was reduced).124 The absolute benefit of CABG was
greater in people with a reduced left ventricular function because
the baseline risk of death was higher. Effects in people with
different numbers of diseased vessels: The systematic review
found lower mortality with CABG versus medical treatment in people
with single vessel, two vessel, three vessel, and left main stem
disease, but for single vessel and two vessel disease the difference
was not statistically significant, possibly because the number of
deaths was small (RR with single vessel disease 0.54, 95% CI 0.22
to 1.33; with two vessel disease 0.84, 95% CI 0.54 to 1.32; with
three vessel disease 0.58, 95% CI 0.42 to 0.80; with left main
stem disease 0.32, 95% CI 0.15 to 0.70).124 Effects in
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asymptomatic people: We found one RCT (558 people) of revas-
cularisation with CABG or percutaneous transluminal angioplasty
versus symptom guided treatment versus electrocardiogram and
symptom guided treatment in people with asymptomatic ischaemia
identified by exercise test or ambulatory electrocardiogram.125 It
found that revascularisation versus medical treatment alone
reduced death or myocardial infarction at 2 years (death or myo-
cardial infarction: AR 4.7% with revascularisation v 8.8% with symp-
tom guided treatment v 12.1% with symptom plus electrocardio-
gram guided treatment; P < 0.04).

Harms: In the systematic review, of the 1240 people who underwent CABG,
40 (3.2%) died and 88 (7.1%) had documented non-fatal myocar-
dial infarction within 30 days of the procedure. At 1 year, the
estimated incidence of death or myocardial infarction was signifi-
cantly higher with CABG versus medical treatment (11.6% with
CABG v 8% with medical treatment; RR 1.45, 95% CI 1.18 to
2.03).124 The diagnosis of myocardial infarction after CABG is
difficult, and true incidence may be higher.

Comment: The results of the systematic review may not be easily generalised to
current practice. People were 65 years or younger, but more than
50% of CABG procedures are now performed on people over 65
years of age. Almost all people were male. High risk people, such as
those with severe angina and left main coronary artery stenosis,
were under-represented. Internal thoracic artery grafts were used in
fewer than 5% of people. Lipid lowering agents (particularly statins)
and aspirin were used infrequently (aspirin used in 3% of people at
enrolment). Only about 50% of people were taking � blockers. The
systematic review may underestimate the real benefits of CABG in
comparison with medical treatment alone because medical and
surgical treatment for coronary artery disease were not mutually
exclusive; by 5 years, 25% of people receiving medical treatment
had undergone CABG surgery and by 10 years, 41% had undergone
CABG surgery. The underestimate of effect would be greatest
among people at high risk. People with previous CABG have not
been studied in RCTs, although they now represent a growing
proportion of those undergoing CABG.

OPTION CORONARY PERCUTANEOUS TRANSLUMINAL
ANGIOPLASTY VERSUS MEDICAL TREATMENT ALONE

One systematic review found that coronary percutaneous transluminal
angioplasty improved angina compared with medical treatment alone, but
was associated with a higher rate of coronary artery bypass grafting. The
review found higher mortality and rates of myocardial infarction with
percutaneous transluminal angioplasty than with medical treatment but
the difference was not significant. RCTs have found that percutaneous
transluminal angioplasty was associated with increased risk of
emergency coronary artery bypass grafting and myocardial infarction
during and soon after the procedure. One RCT found that percutaneous
transluminal angioplasty reduced cardiac events and improved angina
severity compared with medical treatment alone in people over the age of
75 years.
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Benefits: We found one systematic review (search date 1998, 6 RCTs, 1904
people with stable coronary artery disease) comparing coronary
percutaneous transluminal angioplasty (PTA) versus medical treat-
ment alone.126 Follow up varied from 6–57 months. It found that
PTA versus medical treatment alone reduced angina, but increased
subsequent coronary artery bypass grafting (CABG) (angina:
RR 0.70, 95% CI 0.50 to 0.98; CABG: RR 1.59, 95% CI 1.09 to
2.32). It found higher mortality and myocardial infarction with PTA
versus medical treatment alone but the difference was not signifi-
cant (death: RR 1.32, 95% CI 0.65 to 2.70; myocardial infarction:
RR 1.42, 95% CI 0.90 to 2.25). The review found significant
heterogeneity between trials. The largest RCT identified by the
review (1018 people) found that PTA versus medical treatment
improved physical functioning, vitality, and general health at 1 year
(proportion of people rating their health “much improved”: 33% of
people treated with PTA v 22% with medical treatment alone;
P = 0.008), but found no significant difference at 3 years.127 The
improvements were related to breathlessness, angina, and tread-
mill tolerance. High transfer (27%) from the medical to PTA group
may partly explain the lack of difference between groups at 3 years.
Effects in elderly people: One RCT (305 people aged > 75 years
with chronic refractory angina) compared PTA versus medical treat-
ment alone.128 It found that PTA reduced all adverse cardiac events
and decreased anginal severity compared with medical treatment,
but had no significant effect on deaths or non-fatal myocardial
infarctions after 6 months (adverse cardiac events: AR 19% with
PTA v 49% with medical treatment alone, P < 0.0001; change in
angina class: –2.0 with PTA v –1.6 with medical treatment alone,
P < 0.0001; deaths: AR 8.5% with PTA v 4.1% with medical treat-
ment alone, P = 0.15; non-fatal infarctions: AR 7.8% with PTA v

11.5% with medical treatment alone, P = 0.46). Effects in people
with different angina severity: One of the RCTs in the systematic
review found that antianginal benefit from PTA was limited to people
with moderate to severe (grade 2 or worse) angina (20% lower
incidence of angina and 1 minute longer treadmill exercise times
compared with medical treatment).129 People with mild symptoms
at enrolment derived no significant improvement in symptoms.
Effects in asymptomatic people: We found one RCT (558 peo-
ple) of revascularisation with CABG or PTA versus symptom–guided
treatment versus electrocardiogram– and symptom–guided treat-
ment in people with asymptomatic ischaemia identified by exercise
test or ambulatory electrocardiogram125 (see benefits of CABG v

medical treatment alone, p 226).

Harms: Procedural death and myocardial infarction, as well as repeat
procedures for restenosis, are the main hazards of PTA. Four RCTs
included in the review reported complications of PTA. In the first
RCT, two (1.9%) emergency CABG operations and five (4.8%)
myocardial infarctions occurred at the time of the procedure. By 6
months, the PTA group had higher rates of CABG surgery (7% with
PTA v 0% with medical treatment alone) and non-protocol PTA
(15.2% with PTA v 10.3% with medical treatment alone).129,130 In
the second RCT, the higher mortality or rate of myocardial infarction
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with PTA was attributable to one death and seven procedure related
myocardial infarctions.128 The third RCT found a procedure related
CABG rate and myocardial infarction rate of 2.8% each, and the
fourth found rates of 2.0% for CABG and 3.0% for myocardial
infarction.125

Comment: We found good evidence that PTA treats the symptoms of angina,
but we found no evidence that it reduces the overall incidence of
death or myocardial infarction in people with stable angina. This
could be because of the risk of complications during and soon after
the procedure, and because most PTAs are performed for single
vessel disease.

OPTION CORONARY PERCUTANEOUS TRANSLUMINAL
ANGIOPLASTY VERSUS CORONARY ARTERY BYPASS
GRAFTING

One systematic review has found no significant difference in mortality,
risk of myocardial infarction, or quality of life between percutaneous
transluminal angioplasty and coronary artery bypass grafting.
Percutaneous transluminal angioplasty is less invasive but increased the
number of repeat procedures. The relevant RCTs were too small to
exclude a 20–30% relative difference in mortality.

Benefits: We found one systematic review (search date not stated, 8 RCTs,
3371 people),131 one subsequent RCT,132 one subsequent non-
systematic review (including the subsequent RCT),133 which com-
pared percutaneous transluminal angioplasty (PTA) versus coronary
artery bypass grafting (CABG). Angina: The systematic review found
that the prevalence of moderate to severe angina (grade 2 or worse)
was significantly higher after PTA than after CABG at 1 year (RR 1.6,
95% CI 1.3 to 1.9).131 After 3 years this difference had decreased
(RR 1.2, 95% CI 1.0 to 1.5). Mortality: The systematic review
found that PTA did not reduce deaths compared with CABG after
1 year (RR 1.08, 95% CI 0.79 to 1.50),131 the subsequent RCT
(392 people) found no significant difference in deaths between
CABG versus PTA after 8 years, although the trial was too small to
exclude a clinically important difference (AR for survival 83% with
CABG v 79% with PTA; P = 0.40).133 The subsequent non-
systematic review found that mortality was not significantly different
between PTA versus CABG (OR 1.09, 95% CI 0.88 to 1.35).132

Repeat procedures: The systematic review found that PTA
increased subsequent procedures compared with CABG (subse-
quent CABG: RR 1.59, 95% CI 1.09 to 2.32; subsequent PTA:
RR 1.29, 95% CI 0.71 to 3.36).131 Quality of life: Two of the RCTs
included in the systematic review found no difference in quality of
life between people who had PTA and people who had CABG over
3–5 years.134,135

Harms: See harms under percutaneous transluminal angioplasty versus
medical treatment, p 228. CABG is more invasive than PTA, but PTA
is associated with a greater need for repeat procedures.

Comment: Although no major differences in death or myocardial infarction
were observed in the systematic review131 these trials enrolled
people at relatively low risk of cardiac events, so it is premature to
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conclude that PTA and CABG are equivalent for people with multi-
vessel disease. Fewer than 20% of people had left ventricular
dysfunction, almost 70% had one or two vessel disease, and
observed mortality was only 2.6% for the first year and 1.1% for the
second year. People enrolled in the largest trial more closely
approximated to moderate risk people, but this was caused prima-
rily by the higher proportion of people with diabetes mellitus.136

Even in that trial nearly 60% of people had two vessel coronary
artery disease. The total number of people enrolled in the nine trials
so far is not adequate to show anything less than a 20–30%
difference in mortality between PTA and CABG. Subgroup analysis
of one RCT (1829 people) found that in people with diabetes (353
people) CABG reduced deaths compared with PTA after 7 years136

(see coronary artery bypass grafting versus percutaneous translu-
minal angioplasty in prevention of cardiovascular events in diabe-
tes, p 777). This difference was not found in people without
diabetes or any other subgroup (deaths in people without diabetes:
AR 13.6% with CABG v 13.2% with PTA; P = 0.72).136

OPTION INTRACORONARY STENTS VERSUS CORONARY
PERCUTANEOUS TRANSLUMINAL ANGIOPLASTY ALONE

One systematic review has found that intracoronary stents alone reduce
the need for repeat vascularisation compared with coronary
percutaneous transluminal angioplasty. It found no significant difference
in mortality or myocardial infarction, but crossover rates from angioplasty
to stent were high. RCTs found that intracoronary stents improved
outcomes after 4–9 months compared with percutaneous transluminal
angioplasty in people with previous coronary artery bypass grafting,
chronic total occlusions, and for treatment of restenosis after initial
percutaneous transluminal angioplasty.

Benefits: We found one systematic review (search date 1999, 11 RCTs with
4–11 months’ follow up, 4815 people) of stents versus percutane-
ous transluminal angioplasty (PTA) alone.137 It found a significant
reduction in cardiac event rates after 4–11 months with stents
compared with PTA alone (composite of death, myocardial infarc-
tion, or repeat vascularisation; 17.9% with stent v 24.1% with PTA;
OR 0.68, 95% CI 0.59 to 0.78). Stents reduced repeat vasculari-
sation compared with PTA alone (12.4% with stent v 20.6% with
PTA alone; OR 0.54, 95% CI 0.45 to 0.65), whereas there was no
significant difference in deaths (0.9% with stent v 1.3% with PTA
alone; OR 0.68, 95% CI 0.40 to 1.14) or myocardial infarctions
(4.4% with stent v 3.6% with PTA alone; OR 1.23, 95% CI 0.88 to
1.72). Seven RCTs with follow up over 1 year found a significant
reduction in cardiac events with stents compared with PTA alone
(19.5% with stent v 28.1% with PTA alone; OR 0.62, 95% CI 0.52
to 0.74). In saphenous vein graft lesions in people with prior
coronary artery bypass grafting: We found one RCT (220 people)
comparing stents with PTA alone for stenosed saphenous vein
grafts.138 There was no significant difference in rates of restenosis
(37% with stent v 46% with PTA alone; P = 0.24) after 6 months,
but stents compared with PTA alone reduced death, myocardial
infarction, coronary artery bypass grafting, or repeat PTA (27% with
stent v 42% with PTA alone; P = 0.03). In people with total
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occlusions: We found three RCTs comparing stents with PTA alone
in people with chronic totally occluded coronary arteries.139–141 The
first RCT (119 people) found that stent compared with PTA alone
reduced angina, angiographic restenosis, and repeat procedures
(angina free at 6 months: 57% with stent v 24% with PTA alone,
P < 0.001; > 50% stenosis on follow up angiography: 32% with
stent v 74% with PTA alone, P < 0.001; repeat procedures: 22%
with stent v 42% with PTA alone, P = 0.03).139 The second RCT
(110 people) found that stents compared with PTA alone reduced
restenosis and repeat procedures after 9 months (restenosis: 32%
with stent v 68% with PTA alone, P < 0.001; repeat procedures: 5%
with stent v 22% with PTA alone, P = 0.04).140 The third RCT (110
people) found that stents versus PTA alone reduced restenosis and
repeat PTA after 4 months (restenosis: 26% with stent v 62% with
PTA alone, P = 0.01; repeat PTA: 24% with stent v 55% with PTA
alone, P = 0.05). No deaths or coronary artery bypass grafting
operations occurred in either group. The incidence of myocardial
infarction was low in both groups (0% with stent v 2% with PTA
alone, P > 0.05).141 For treatment of restenosis after initial
percutaneous transluminal angioplasty: We found one RCT
(383 people) of coronary stent versus PTA alone for treatment of
restenosis.142 It found that stents versus PTA alone reduced rest-
enosis and repeat procedures, and increased survival free of myo-
cardial infarction and repeat revascularisation after 6 months
(restenosis: 18% with stent v 32% with PTA alone, P = 0.03; repeat
procedures: 10% with stent v 27% with PTA alone, P = 0.001;
survival free of myocardial infarction or repeat revascularisation:
84% with stent v 72% with PTA alone, P = 0.04).142

Harms: Initially, aggressive combination antithrombotic and anticoagulant
regimens were used after stenting because of a high incidence of
stent thrombosis and myocardial infarction. These regimens led to
a high incidence of arterial access site haemorrhage.133 More
recently, improved stent techniques and use of aspirin and ticlopi-
dine have reduced both stent thrombosis and arterial access site
haemorrhage.138,142 Currently, the risk of stent thrombosis is less
than 1%.143–145 Haemorrhage (particularly femoral artery haemor-
rhage) was more frequent after stenting than PTA alone,146 but
occurred in less than 3% after stenting when antiplatelet drugs were
used without long term anticoagulants.

Comment: It is unclear whether stenting influences the relative benefits and
harms of percutaneous procedures compared with coronary artery
bypass grafting. Coronary stents are associated with fewer repeat
revascularisation procedures and less angiographic restenosis than
PTA. Rates of death and myocardial infarction are low in the RCTs
and are not significantly different between stents and PTA. However,
any potential differences may be masked by the crossover to stents
after poor results (such as dissection) immediately after PTA.

GLOSSARY
Hospital anxiety and depression scale (HADS) A self report questionnaire
designed to assess anxiety and depression in hospital inpatients. It has subscales
for anxiety and depression, each comprising seven questions, which are scored
from 0–3.
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International normalised ratio (INR) A value derived from a standardised
laboratory test that measures the effect of an anticoagulant. The laboratory
materials used in the test are calibrated against internationally accepted standard
reference preparations, so that variability between laboratories and different
reagents is minimised. Normal blood has an INR of 1. Therapeutic anticoagulation
often aims to achieve an INR value of 2.0–3.5.
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TABLE 1 Prognostic groups for people who survive the acute
stage of myocardial infarction (see text, p 201).

Baseline risk
1 year

mortality Clinical markers2–4

High 10–50% Older age; history or previous myocardial
infarction; reduced exercise tolerance (New
York Heart Association functional classes II–IV)
before admission; clinical signs of heart failure
in the first 2 days (Killip classes IIb, III, and IV)
or persistent heart failure on days 3–5 after
infarction; early increased heart rate; persistent
or early appearance of angina at rest or with
minimal exertion; and multiple or complex
ventricular arrhythmias during monitoring in
hospital.

Moderate 10% ND
Low 2–5% Younger age (< 55 years), no previous

myocardial infarction, an event free course
during the first 5 days after myocardial
infarction.2

ND, no data.
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OUTCOME:

Benefit per
1000 people

(SE):

P value:

Non-fatal
reinfarction

18
(3)

< 0.0001

Any
death

12
(5)

0.02

Vascular
death

14
(4)

0.0006

Non-fatal
stroke

5
(1)

0.002

Prior MI (not acute MI)

0%

5%

10%

A
471
9984

(4.7%)

C
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10022
(6.5%)

A
83

9222
(0.9%)

C
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(1.4%)

A
799

9884
(8.0%)

C
939
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(9.4%)

A
914

9984
(8.2%)
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1035
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(10.3%)

A = Antiplatelet treatment (mean 2 years)

C = Control

FIGURE 1 The absolute effects of antiplatelet treatment on
various outcomes in people with prior myocardial
infarction: results of a systematic review.10 The
columns show the absolute risks over 2 years for each
outcome. The error bars represent standard
deviations. In the “any death” column, non-vascular
deaths are represented by lower horizontal lines (see
text, p 202).
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Aspirin
daily dose
(mg)

500–1500

160–325

75–150

< 75

34

19

12

3

1621/11215
(14.5%)

1930/11236
(17.2%)

19% (3)

25% (3)

32% (6)

13% (8)

23% (2)

< 0.00001

< 0.00001

< 0.00001

NS

< 0.00001

1963/13273
(14.8%)

519/3406
(15.2%)

354/1828
(19.4%)

1526/13240
(11.5%)

370/3370
(11.0%)

316/1827
(17.3%)

4766/29743
(16.0%)

3833/29652
(12.9%)

65Total

Heterogeneity between 4 dose categories:
χ2 3df = 7.7: P = 0.06

† Some trials contributed to more than one daily dose category.

Typical odds ratio for each category shown as square (with area proportional to the variance of
observed - expected) together with its 99% confidence interval (horizontal line). Typical odds ratio for the
total shown as diamond with its 95% confidence interval (horizontal line = width of diamond). Vertical
dotted line passes through point estimate of typical odds ratio for total.

Odds
reduction

(SD) 2P
Aspirin

(%)
No of
trials†

Control
(%)

Events/patients

 0  0.5 1  1.5 2

Aspirin
better

Aspirin
worse

Odds ratio
(95% CI Random)
Aspirin:control

FIGURE 2 Effects of different doses of aspirin (see text, p 203).
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Stroke management
Search date May 2003

Elizabeth Warburton

QUESTIONS

Effects of specialised care . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .242
Effects of medical treatments for acute ischaemic stroke . . . . . . . . .244
Effects of surgical treatments for intracerebral haematomas . . . . . . .251

INTERVENTIONS

ACUTE ISCHAEMIC STROKE
Beneficial
Aspirin . . . . . . . . . . . . . . . . . .245
Specialised care (specialist stroke

rehabilitation) . . . . . . . . . . .242

Trade off between benefits and
harms

Thrombolysis . . . . . . . . . . . . .244

Unlikely to be beneficial
Neuroprotective agents (calcium

channel antagonists,
�-aminobutyric acid agonists,
lubeluzole, glycine antagonists,
tirilazad, N-methyl-D-aspartate
antagonists) . . . . . . . . . . . .249

Likely to be ineffective or harmful
Acute reduction in blood

pressure . . . . . . . . . . . . . . .248
Immediate systemic

anticoagulation . . . . . . . . . .246

INTRACEREBRAL HAEMATOMAS
Unknown effectiveness
Evacuation . . . . . . . . . . . . . . .251

To be covered in future updates
Early supported discharge from

hospital and other issues
pertaining to stroke service
organisation

Other treatments for acute
ischaemic stroke (corticosteroids,
fibrinogen depleting agents,
glycerol, haemodilution
techniques)

Prevention of deep venous
thrombosis/pulmonary embolism
in people with stroke

See glossary, p 252

Key Messages

Acute ischaemic stroke
¶ Aspirin One systematic review in people with ischaemic stroke confirmed by

computerised tomography scan has found that aspirin within 48 hours of stroke
onset reduces death or dependency at 6 months and increases the number of
people making a complete recovery compared with placebo.

¶ Specialised care (specialist stroke rehabilitation) One systematic review
has found that specialist stroke rehabilitation reduces death or dependency
after a median follow up of 1 year compared with conventional (less special-
ised) care. Prospective observational data suggest that these findings may be
reproducible in routine clinical settings. A second systematic review found no
significant difference between care based on in-hospital care pathways and
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standard care in death or dependency rates. However, these results were
based on one small RCT, which may have lacked power to detect clinically
important effects. One small subsequent pilot study found no significant
difference between intensive monitoring and usual stroke unit care in rates of
poor outcome at 3 months but found that intensive monitoring significantly
reduced mortality.

¶ Thrombolysis One systematic review in people with confirmed ischaemic
stroke has found that thrombolysis reduces the risk of the composite outcome
of death or dependency after 1–6 months compared with placebo, but
increases the risk of death from intracranial haemorrhage in the first 7–10 days
and the risk of death after 1–6 months. The excess in deaths is offset by fewer
people being alive but dependent 6 months after stroke onset, and the net
effect was a reduction in people who were dead or dependent.

¶ Neuroprotective agents (calcium channel antagonists, �-aminobutyric
acid agonists, lubeluzole, glycine antagonists, tirilazad, N-methyl-D-
aspartate antagonists) RCTs found no evidence that, compared with pla-
cebo, calcium channel antagonists, tirilazad, lubeluzole, �-aminobutyric acid
agonists, glycine antagonists, or N-methyl-D-aspartate antagonists improve
clinical outcomes. One systematic review found that lubeluzole was associated
with a significant increase in the risk of having Q-T prolongation to more than
450 ms on electrocardiography compared with placebo.

¶ Acute reduction in blood pressure One systematic review in people with
acute stroke found insufficient evidence about the effects of lowering blood
pressure compared with placebo on clinical outcome, but RCTs have suggested
that people treated with antihypertensive agents may have a worse clinical
outcome and increased mortality.

¶ Immediate systemic anticoagulation One systematic review comparing
systemic anticoagulants (unfractionated heparin, low molecular weight
heparin, heparinoids, oral anticoagulants, or specific thrombin inhibitors) with
usual care without systemic anticoagulants has found no significant difference
in death or dependence after 3–6 months. One systematic review found no
significant difference between anticoagulants (unfractionated and low molecu-
lar weight heparin) and aspirin in death or dependency at 3–6 months for all
people with stroke or for the subset of people who also had atrial fibrillation.
Systematic reviews provided evidence that systemic anticoagulation reduces
the risk of symptomatic deep venous thrombosis in people with ischaemic
stroke, but increases the risk of intracranial haemorrhage or extracranial
haemorrhage.

Intracerebral haematomas
¶ Evacuation We found that the balance between benefits and harms has not

been clearly established for the evacuation of supratentorial haematomas. We
found no evidence from RCTs on the role of evacuation or ventricular shunting
in people with infratentorial haematoma whose consciousness level is
declining.

DEFINITION Stroke is characterised by rapidly developing clinical symptoms and
signs of focal, and at times global, loss of cerebral function lasting
more than 24 hours or leading to death, with no apparent cause
other than that of vascular origin.1 Ischaemic stroke is stroke
caused by vascular insufficiency (such as cerebrovascular throm-
boembolism) rather than haemorrhage.
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INCIDENCE/
PREVALENCE

Stroke is the third most common cause of death in most developed
countries.2 It is a worldwide problem; about 4.5 million people die
from stroke each year. Stroke can occur at any age, but half of all
strokes occur in people over 70 years old.3

AETIOLOGY/
RISK FACTORS

About 80% of all acute strokes are ischaemic, usually resulting from
thrombotic or embolic occlusion of a cerebral artery.4 The remainder
are caused either by intracerebral or subarachnoid haemorrhage.

PROGNOSIS About 10% of all people with acute ischaemic strokes will die within
30 days of stroke onset.5 Of those who survive the acute event,
about 50% will experience some level of disability after 6 months.6

AIMS OF
INTERVENTION

To minimise impairment, disability, secondary complications, and
adverse effects from treatment.

OUTCOMES Risk of death or dependency (generally assessed as the proportion
of people dead or requiring physical assistance for transfers, mobil-
ity, dressing, feeding, or toileting 3–6 months after stroke onset);6

quality of life.

METHODS Clinical Evidence search and appraisal May 2003.

QUESTION What are the effects of specialised care in people with
stroke?

OPTION SPECIALISED CARE

One systematic review has found that specialist stroke rehabilitation
reduces death or dependency after a median follow up of 1 year
compared with conventional (less specialised) care. Prospective
observational data suggest that these findings may be reproducible in
routine clinical settings. A second systematic review found no significant
difference between care based on in-hospital care pathways and
standard care in death or dependency rates. However, these results were
based on one small RCT, which may have lacked power to detect clinically
important effects. One small subsequent pilot study found no significant
difference between intensive monitoring and usual stroke unit care in
rates of poor outcome at 3 months but found that intensive monitoring
significantly reduced mortality.

Benefits: We found one systematic review comparing specialised stroke
rehabilitation versus conventional care, one systematic review com-
paring integrated care pathway (see glossary, p 252) versus con-
ventional multidisciplinary care in hospital, and one subsequent
RCT comparing intensive monitoring versus conventional stroke unit
care.7–9 In most RCTs in the first review (search date 2001, 23
RCTs, 4911 people with stroke), the specialised stroke rehabilita-
tion unit consisted of a designated area or ward, although some
trials used a mobile “stroke team”. People in these trials were
usually transferred to stroke unit care within the first or second week
after stroke onset. It found that stroke rehabilitation units signifi-
cantly reduced death or dependency after a median follow up of
1 year compared with alternative, less organised care (AR 60.5%
without stroke unit v 55.8% with stroke unit; ARR 4.7%, 95%
CI 1.6% to 7.8%; NNT 21, 95% CI 13 to 63; OR 0.78, 95% CI 0.68
to 0.89; see figure 1, p 256).7 The duration of stay was calculated
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differently for many of the trials, so heterogeneity among results
limits generalisability. However, overall, duration of stay in the stroke
unit was about 6 days (95% CI 2 to 10 days) shorter than duration
of stay in a non-stroke unit setting. Two RCTs included in the review
extended follow up to 5 years post stroke. The review found that
organised stroke unit care significantly reduced death or depend-
ency at 5 years compared with alternative care (2 RCTs; 223/286
[78%] with organised stroke unit care v 214/249 [86%] with
alternative care; RR 0.91, 95% CI 0.84 to 0.99).7 One RCT (220
people) included in the review found that care in a combined acute
and rehabilitation unit increased the proportion of people able to
live at home 10 years after their stroke compared with care in
general wards (ARI 11%, 95% CI 1.9% to 20%; NNT 9, 95% CI 5 to
52).10 The second systematic review (search date 2001, 3 RCTs,
340 people) compared care based on in-hospital care pathways
versus standard care.8 It found no significant difference in the
combined outcome of death or dependency or death alone at 6
months (death or dependency: 1 RCT, 76 people; OR 1.36, 95%
CI 0.68 to 2.72; death: 1 RCT, 76 people; OR 1.77, 95% CI 0.61 to
5.14). However, the meta-analysis may have lacked power to
detect clinically important differences in effect. The subsequent
RCT (54 people with acute ischaemic stroke) was a small pilot study
that compared care in a stroke care monitoring unit (intensive
monitoring of temperature, oxygen saturation, blood pressure, and
electrocardiogram) versus conventional stroke unit care.9 It found
no significant difference between treatments in rates of “poor
outcome” at 3 months but found that monitoring significantly
reduced mortality (poor outcome defined as modified Rankin score
≥ 4 or Barthel Index < 60 or need for institutionalised care: 7/27
[25.9%] with monitoring v 13/27 [48.1%] with conventional care,
P = 0.16; mortality: 1/27 [3.7%] with monitoring v 7/27 [25.9%]
with conventional care; OR 0.11, 95% CI 0.02 to 0.96). The RCT
may not have been large enough to detect clinically important
differences in function.

Harms: No detrimental effects attributable to stroke units were reported.7–9

Comment: Although the proportional reduction in death or dependency seems
larger with thrombolysis (see thrombolysis option, p 244), stroke
unit care is applicable to most people with stroke, whereas throm-
bolysis is applicable only to a small proportion. The systematic
review did not provide evidence about which aspects of the multi-
disciplinary approach led to improved outcome,7 although one
limited retrospective analysis of one of the RCTs found that several
factors, including early mobilisation, increased use of oxygen,
intravenous saline solutions, and antipyretics, might have been
responsible.11 Most RCTs excluded the most mild and severe
strokes. Since publication of the systematic review,7 prospective
observational data have been collected in one large series of over
14 000 people in 80 Swedish hospitals.12 In this series, people
admitted to stroke units had reduced dependence at 3 months
(RRR 6%, 95% CI 1% to 11%). Although biases are inherent in such
observational data, the findings suggest that the results of the
meta-analysis may be reproducible in routine clinical settings. One
review examined the characteristics of 11 controlled trials identified
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by the first systematic review,7 which found benefit from stroke
units.13 It found that most effective units described similar man-
agement in terms of: medical, nursing, and therapy assessment;
early mobilisation, treatment of hypoxia, hyperglycaemia, and sus-
pected infection; and coordinated goal directed rehabilitation poli-
cies.13 The authors of the review suggested that these elements
might form the benchmark for general stroke unit care and future
studies.

QUESTION What are the effects of medical treatment in acute
ischaemic stroke?

OPTION THROMBOLYSIS

One systematic review in people with confirmed ischaemic stroke has
found that thrombolysis reduces the risk of the composite outcome of
death or dependency after 1–6 months compared with placebo, but
increases the risk of death from intracranial haemorrhage measured in
the first 7–10 days and risk of death after 1–6 months. The excess in
deaths was offset by fewer people being alive but dependent 6 months
after stroke onset, and the net effect was a reduction in people who were
dead or dependent.

Benefits: We found one systematic review (search date 1999, 17 RCTs,
5216 highly selected people14) comparing intravenous or intra-
arterial thrombolysis versus placebo given soon after the onset of
stroke. In the systematic review, all trials used computerised tom-
ography or magnetic resonance imaging before randomisation to
exclude intracranial haemorrhage or other non-stroke disorders.
Results for three different thrombolytic agents (streptokinase, uroki-
nase, and recombinant tissue plasminogen activator) were
included, but direct comparison of different thrombolytic drugs was
not possible. Two RCTs used intra-arterial administration and the
rest used the intravenous route. Thrombolysis significantly reduced
the composite risk of death or dependency at the end of the studies
(1–6 months: ARR 4.2%, 95% CI 1.2% to 7.2%; NNT 24, 95%
CI 14 to 83) (see figure 1, p 256 and figure 2, p 256).14 In the
subset of trials that assessed intravenous recombinant tissue
plasminogen activator, the findings for death or dependency were
similar (ARR 5.7%, 95% CI 2.0% to 9.4%; RR 0.90; 95% CI 0.84 to
0.96; NNT 18, 95% CI 11 to 50). One meta-analysis (4 RCTs,
individual results of 1292 people with acute ischaemic stroke
treated with streptokinase or placebo) found no significant differ-
ence between streptokinase and placebo in the proportion of
people who were dead or dependent at 3 months (RR 0.99, 95%
CI 0.92 to 1.06).15 However, streptokinase increased mortality
compared with placebo after 3 months (RR 1.46, 95% CI 1.24 to
1.73). The combination of aspirin plus streptokinase significantly
increased mortality at 3 months (P = 0.005), but this did not affect
the combined risk of death or severe disability (CI not reported;
P = 0.28).

Harms: Fatal intracranial haemorrhage: In the systematic review, throm-
bolysis increased fatal intracranial haemorrhage compared with
placebo measured in the first 7–10 days (ARI 4.4%, 95% CI 3.4% to
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5.4%; RRI 396%, 95% CI 220% to 668%; NNH 23, 95% CI 19 to
29).14 In the subset of trials that assessed intravenous recombinant
tissue plasminogen activator, the findings were similar (ARI 2.9%,
95% CI 1.7% to 4.1%; RRI 259%, 95% CI 102% to 536%; NNH 34,
95% CI 24 to 59). Death: In the systematic review, thrombolysis
compared with placebo increased the risk of death by the end of the
follow up (1–6 months: ARI 3.3%, 95% CI 1.2% to 5.4%; RRI 23%,
95% CI 10% to 38%; NNH 30, 95% CI 19 to 83).14 This excess of
deaths was offset by fewer people being alive but dependent 6
months after stroke onset. The net effect was a reduction in the
number of people who were dead or dependent.

Comment: In the first systematic review, there was no significant heterogeneity
of treatment effect overall, but heterogeneity of results was noted
for the outcomes of death, and death or dependency at final follow
up among the eight trials of intravenous recombinant tissue plas-
minogen activator.14 Explanations may include the combined use of
antithrombotic agents (aspirin or heparin within the first 24 hours of
thrombolysis), stroke severity, the presence of early ischaemic
changes on computerised tomography scan, and the time from
stroke onset to randomisation. Most trials reported outcomes at 3
months; only one trial reported 1 year outcome data.16 We found
little evidence about which people are most and least likely to
benefit from thrombolysis. A subgroup analysis suggested that
thrombolysis may be more beneficial if given within 3 hours of
symptom onset, but the duration of the “therapeutic time window”
could not be determined reliably. A recent preliminary pooling of
three RCTs (1734 people) suggested that recombinant tissue
plasminogen activator given between 3 and 6 hours may reduce
death or dependency in some people compared with placebo.17

However, there is currently no consensus about giving thrombolysis
after 3 hours. Newer magnetic resonance imaging techniques, such
as diffusion/perfusion weighted imaging, may be helpful in patient
selection, but studies using these techniques have so far been
small.18 A number of trials of different thrombolytic regimens are
under way.19 In addition, preliminary information from a meta-
analysis of individual patient data from the recombinant tissue
plasminogen activator trials by the ECASS, NINDS, and ATLANTIS
investigators was recently reported at the 27th International Stroke
Conference; when published, data will be presented in future
Clinical Evidence updates (Thomas B, personal communication,
2002).

OPTION ASPIRIN

One systematic review in people with definite or presumed ischaemic
stroke confirmed by computerised tomography scan has found that
aspirin within 48 hours of stroke onset reduces death or dependency at 6
months and increases the rates of complete recovery compared with
placebo.

Benefits: Early use of aspirin: We found one systematic review (search date
1999, 8 RCTs, 41 325 people with definite or presumed ischaemic
stroke), which compared antiplatelet treatment started within 14
days of the stroke with placebo.20 Most (98%) of the data in the
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systematic review came from two large RCTs of aspirin
(160–300 mg daily) started within 48 hours of stroke onset.21,22

Most people had an ischaemic stroke confirmed by computerised
tomography scan before randomisation, but people who were
conscious could be randomised before computerised tomography
scan if the stroke was very likely to be ischaemic on clinical grounds.
Treatment duration varied from 10–28 days. Aspirin started within
the first 48 hours of acute ischaemic stroke reduced death or
dependency at 6 months’ follow up and increased the proportion of
people making a complete recovery (death or dependency:
RRR 3%, 95% CI 1% to 5%; NNT 77, 95% CI 43 to 333 (see
figure 1, p 256); complete recovery: NNT 91, 95% CI 50 to 500). A
prospective combined analysis23 of the two large RCTs21,22 found
that aspirin significantly reduced further stroke or death compared
with placebo (ARR 0.9%, 95% CI 0.75% to 1.85%; NNT 111, 95%
CI 54 to 133). The effect was similar across subgroups (older v

younger; male v female; impaired consciousness or not; atrial
fibrillation or not; blood pressure; stroke subtype; timing of compu-
terised tomography scanning). Long term treatment: See aspirin
under stroke prevention, p 257.

Harms: Aspirin caused an excess of about two intracranial and four extrac-
ranial haemorrhages per 1000 people treated, but these small risks
were more than offset by the reductions in death and disability from
other causes both in the short term20 and in the long term.24

Common adverse effects of aspirin (such as dyspepsia and consti-
pation) were dose related.25

Comment: We found no clear evidence that any one dose of aspirin is more
effective than any other in the treatment of acute ischaemic stroke.
One recent meta-regression analysis of the dose–response effect of
aspirin on stroke found a uniform effect of aspirin in a range of
doses from 50–1500 mg daily.26 People unable to swallow safely
after a stroke may be given aspirin as a suppository.

OPTION IMMEDIATE SYSTEMIC ANTICOAGULATION

One systematic review comparing systemic anticoagulants
(unfractionated heparin, low molecular weight heparin, heparinoids, oral
anticoagulants, or specific thrombin inhibitors) with usual care without
systemic anticoagulants has found no significant difference in death or
dependence after 3–6 months. One systematic review found no
significant difference between anticoagulants (unfractionated and low
molecular weight heparin) and aspirin in death or dependency at 3–6
months for all people with stroke or for the subset of people who also had
atrial fibrillation. Systematic reviews provided evidence that systemic
anticoagulation reduces the risk of symptomatic deep venous thrombosis
in people with ischaemic stroke, but increases the risk of intracranial
haemorrhage or extracranial haemorrhage.

Benefits: Death or dependency: We found one systematic review (search
date 1999, 21 RCTs, 23 427 people)27 comparing anticoagulants
with usual care, one systematic review (search date 2000, 4 RCTs,
16 558 people)28 comparing anticoagulants with aspirin, and one
subsequent RCT.29 The first systematic review compared unfrac-
tionated heparin, low molecular weight heparin, heparinoids, oral
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anticoagulants, or specific thrombin inhibitors with usual care
without systemic anticoagulants.27 Over 80% of the data came
from one trial, which randomised people with any severity of stroke
to either subcutaneous heparin or placebo, usually after exclusion
of haemorrhage by computerised tomography scan.22 The system-
atic review found no significant difference in the proportion of
people dead or dependent in the treatment and control groups at
the end of follow up (3–6 months after the stroke: ARR +0.4%,
95% CI –0.9% to +1.7%; RRR 0%, 95% CI –2% to +3%).27 There
was no clear short or long term benefit of anticoagulants in any
prespecified subgroups (stroke of presumed cardioembolic origin v

others; different anticoagulants). The second systematic review
(search date 2000, 4 RCTs, 16 558 people treated within 14 days
of acute ischaemic stroke) found no significant difference in death
or dependency at 3–6 months between anticoagulants (unfraction-
ated and low molecular weight heparin) and aspirin (OR 1.07, 95%
CI 0.99 to 1.15).28 Results were similar in the subgroup of people
with atrial fibrillation (OR 1.10, 95% CI 0.90 to 1.35). The review
found no significant difference in death or dependency between
unfractionated heparin plus aspirin and aspirin alone, either for all
people or for the subgroup of people with atrial fibrillation (1 RCT, all
people: OR 1.00, 95% CI 0.92 to 1.09; people with atrial fibrilla-
tion: OR 1.00, 95% CI 0.92 to 1.09).The subsequent RCT ran-
domised 404 people to one of four different doses of certoparin (a
low molecular weight heparin) within 12 hours of stroke onset.29 It
found no difference in neurological outcome between the four
groups 3 months after treatment. Deep venous thrombosis and
pulmonary embolism: We found four systematic
reviews.27,28,30,31 The first systematic review (search date 1999,
10 small heterogeneous RCTs, 22 000 people), which assessed
anticoagulants in 916 people at high risk of deep venous thrombo-
sis after their stroke.27 Anticoagulation reduced deep vein throm-
bosis and reduced symptomatic pulmonary emboli compared with
control (deep venous thrombosis: ARR 29%, 95% CI 24% to 35%;
RRR 64%, 95% CI 54% to 71%; NNT 3, 95% CI 2 to 4; pulmonary
embolism: ARR 0.3%, 95% CI 0.1% to 0.6%; RRR 38%, 95%
CI 16% to 54%; NNT 333, 95% CI 167 to 1000). No RCT performed
investigations in all people to rule out silent events. The frequency of
reported pulmonary emboli was low and varied among RCTs, so
there may have been under ascertainment. Two other systematic
reviews (search dates 199931 and 2001,30 same 5 RCTs in each
review, 705 people with acute ischaemic stroke) found that low
molecular weight heparins or heparinoids significantly reduced
deep venous thrombosis compared with unfractionated heparin
(AR 13% with low molecular weight heparins or heparinoids v 22%
with unfractionated heparin; ARR 9%, 95% CI 4.5% to 16%). The
number of events was too small to compare the effects of low
molecular weight heparins or heparinoids with unfractionated
heparin on death, intracranial haemorrhage, or functional outcome
in survivors. The fourth systematic review (search date 2000, 2
RCTs) found that anticoagulants (unfractionated and low molecular
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weight heparin) significantly reduced symptomatic deep vein
thrombosis during the treatment period compared with aspirin but
found no significant difference in symptomatic pulmonary embolism
(deep vein thrombosis: OR 0.19, 95% CI 0.07 to 0.58; pulmonary
embolism: OR 0.85, 95% CI 0.55 to 1.32).28

Harms: One systematic review found that anticoagulation slightly increased
symptomatic intracranial haemorrhages within 14 days of starting
treatment compared with control (ARI 0.93%, 95% CI 0.68% to
1.18%; RRI 163%, 95% CI 95% to 255%; NNH 108, 95% CI 85 to
147).27 The large trial of subcutaneous heparin found that this
effect was dose dependent (symptomatic intracranial haemorrhage
by using medium dose compared with low dose heparin for 14 days:
RRI 143%, 95% CI 82% to 204%; NNH 97, 95% CI 68 to 169).22

The review also found a dose dependent increase in major extrac-
ranial haemorrhages after 14 days of treatment with anticoagulants
(ARI 0.91%, 95% CI 0.67% to 1.15%; RRI 231%, 95% CI 136% to
365%; NNH 109, 95% CI 87 to 149).27 One systematic review
(search date 2000, 4 RCTs) found that anticoagulants (unfraction-
ated and low molecular weight heparin) significantly increased
symptomatic intracranial haemorrhage compared with aspirin
(OR 2.27, 95% CI 1.49 to 3.46).28 It found that the increase was
greater with higher dose compared with lower dose anticoagulants
(high dose: OR 3.24, 95% CI 2.09 to 5.04; low dose: OR 1.29,
95% CI 0.72 to 2.32).One RCT identified by this systematic
review28 found no difference between dalteparin and aspirin for
people with acute stroke and atrial fibrillation in adverse events,
including symptomatic or asymptomatic intracerebral haemor-
rhage, progression of symptoms, or early or late death.32 As in the
systematic review,27 the RCT comparing different doses of cer-
toparin found that intracranial haemorrhage occurred more often in
those receiving a higher dose of anticoagulant.29 However, the
overall number of people experiencing haemorrhagic complications
in the RCT may have been artificially lowered because the study
protocol was changed during the trial period so as to exclude people
with early ischaemic changes on computerised tomography scan.

Comment: Alternative treatments to prevent deep venous thrombosis and
pulmonary embolism after acute ischaemic stroke include aspirin
and compression stockings. The evidence relating to these will be
reviewed in future Clinical Evidence updates.

OPTION BLOOD PRESSURE REDUCTION

One systematic review in people with acute stroke found insufficient
evidence about the effects of lowering blood pressure compared with
placebo on clinical outcome, but RCTs have suggested that people
treated with antihypertensive agents may have a worse clinical outcome
and increased mortality.

Benefits: We found one systematic review (search date 2000, 5 RCTs, 281
people with acute stroke) comparing blood pressure lowering treat-
ment with placebo.33 Several different antihypertensive agents
were used. The trials collected insufficient clinical data to allow an
analysis of the relation between changes in blood pressure and
clinical outcome to be carried out.
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Harms: Two placebo controlled RCTs have suggested that people treated
with antihypertensive agents may have a worse clinical outcome
and increased mortality.34,35 The first RCT (295 people with acute
ischaemic stroke) compared nimodipine (a calcium channel
antagonist) versus placebo.34 The RCT was stopped prematurely
because of an excess in unfavourable neurological outcomes in the
nimodipine treated group. Exploratory analyses confirmed that this
negative correlation was related to reductions in mean arterial blood
pressure (CI not reported; P = 0.02) and diastolic blood pressure
(P = 0.0005). The second RCT (302 people with acute ischaemic
stroke) assessed � blockers (atenolol or propranolol).35 There was a
non-significant increase in death for people taking � blockers, and
no difference in the proportion of people achieving a good outcome.
One systematic review (search date 1994, 9 RCTs, 3719 people
with acute stroke) compared nimodipine versus placebo; no net
benefit was found.36 A second review (24 RCTs, 6894 people)
found a non-significant increase in the risk of death with calcium
channel antagonists versus placebo (RRI 8%, 95% CI 1% reduction
to 18% increase).37 Although treatment with calcium channel
antagonists in these trials was intended for neuroprotection, blood
pressure was lower in the treatment group in several trials.

Comment: Population based studies suggest a direct and continuous associa-
tion between blood pressure and the risk of recurrent stroke.38

However, acute blood pressure lowering in acute ischaemic stroke
may lead to increased cerebral ischaemia. The systematic review33

identified several ongoing RCTs. We identified one additional ongo-
ing RCT not included in the review.39

OPTION NEUROPROTECTIVE AGENTS

RCTs found no evidence that calcium channel antagonists, lubeluzole,
�-aminobutyric acid agonists, tirilazad, glycine antagonists, or
N-methyl-D-aspartate antagonists significantly improved clinical
outcomes compared with placebo. One systematic review found that
lubeluzole increased the risk of having Q-T prolongation to more than
450 ms on electrocardiography compared with placebo.

Benefits: We found no systematic reviews assessing the general effective-
ness of neuroprotective agents in acute ischaemic stroke. Calcium
channel antagonists: We found two systematic reviews comparing
calcium channel antagonists with placebo.40,41 The first review
(search date 1999, 28 RCTs, 7521 people with acute ischaemic
stroke) found that calcium channel antagonists did not significantly
reduce the risk of poor outcome (including death) at the end of the
follow up period compared with placebo (ARI of poor outcome
+4.9%, 95% CI –2.5% to +7.3%; RRI +4%, 95% CI –2% to
+9%).40 The second review (search date 1999)41 included one
additional RCT (454 people)42 that was stopped prematurely
because of publication of the first review.40 Inclusion of its data did
not change the results of the first review. �-Aminobutyric acid
agonists: We found one systematic review (search date not stated,
3 RCTs, 1002 people with acute ischaemic stroke) and two subse-
quent RCTs.43–45 The systematic review found no significant differ-
ence between piracetam (a �-aminobutyric acid agonist) and con-
trol in the proportion of people dead or dependent at the end of
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follow up (ARI +0.2%, 95% CI –6.0% to +6.4%; RRI 0%, 95% CI
–11% to +9%).43 Similar results were found in the two subsequent
RCTs.44,45 The first subsequent RCT (1360 people with acute
stroke) found no significant difference between clomethiazole (a
�-aminobutyric acid agonist) and placebo in functional independ-
ence (ARR +1.5%, 95% CI –4.0% to +6.6%; RRR +3.0%, 95% CI
–7% to +13%).44 The second subsequent RCT (1198 people with
major acute ischaemic stroke treated within 12 hours) found no
significant difference between clomethiazole and placebo in neuro-
logical recovery at 3 months (Barthel index ≥ 60: 42/586 [7.1%]
with clomethiazole v 46/583 [7.9%] with placebo; OR 0.81, 95%
CI 0.62 to 1.05).45 Lubeluzole: We found one systematic review
(search date 2001, 5 RCTs, 3510 people) that compared lubelu-
zole (5, 10, or 20 mg daily for 5 days) with placebo.46 It found no
significant difference between any dose of lubeluzole and placebo in
death or dependency at the end of follow up (after 4–12 weeks’
follow up: AR 54.6% with lubeluzole v 53.4% with placebo; ARI
+1.2%, 95% CI –2.5% to +6.2%). Glycine antagonists: We
found two RCTs.47,48 One RCT (1804 conscious people with limb
weakness assessed within 6 hours of stroke onset) found no sig-
nificant difference between gavestinel (a glycine antagonist) and
placebo in survival and outcome at 3 months, as measured using
the Barthel index (ARR +1.0%, 95% CI –3.5% to +6.0%).47 The
second RCT (1367 people with predefined level of limb weakness
and functional independence before stroke) also found no signifi-
cant difference in survival and outcome at 3 months, measured
using the Barthel index (ARI +1.9%, 95% CI –3.8% to +6.4%).48

N-methyl-D-aspartate antagonists: Two recent RCTs assessing
the N-methyl-D-aspartate antagonist (see glossary, p 252) selfotel
found no significant difference in the proportion of people with a
Barthel index over 60, but data were limited as the trials were
terminated because of adverse outcomes after only 31% of the
total planned patient enrolment.49 Similarly, an RCT comparing the
N-methyl-D-aspartate antagonist aptiganel with placebo was termi-
nated early because of lack of efficacy and a potential imbalance in
mortality.50 The RCT found a larger proportion of people with
favourable outcomes in the placebo group and a non-significant
trend favouring placebo in mortality rates.50 Tirilazad: We found
one systematic review (search date 2001, 6 RCTs, 1757 people
with acute ischaemic stroke) comparing tirilazad (a steroid deriva-
tive) with placebo.51 Tirilazad increased death and disability at 3
months’ follow up when measured using the expanded Barthel
index (ARI +3.9%, 95% CI –0.8% to +8.6%).51

Harms: Calcium channel antagonists: In the systematic review of calcium
channel antagonists, indirect and limited comparisons of intrave-
nous versus oral administration found no significant difference in
adverse events (ARI of adverse events, iv v oral, +2.3%, 95% CI
–0.9% to +3.7%; RRI +17%, 95% CI –3% to +41%).40

�-Aminobutyric acid agonists: In the systematic review of pira-
cetam, there was a non-significant increase in death with piracetam
compared with placebo, which was no longer apparent after correc-
tion for imbalance in stroke severity.43 The second subsequent RCT
(1198 people) found that clomethiazole significantly increased
somnolence and rhinitis compared with placebo (somnolence:
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50.6% with clomethiazole v 12.7% with placebo; rhinitis: 6.3% with
clomethiazole v 1.9% with placebo, P not reported).45 Lubeluzole:
The systematic review of lubeluzole found that, at any dose,
lubeluzole was associated with a significant increase in the risk of
having a heart conduction disorder (Q-T prolongation to more than
450 ms on electrocardiography) at the end of follow up (AR with
lubeluzole 11.9% v 9.74% with control; ARI 2.2%, 95% CI 0.1% to
4.2%; NNH 45, 95% CI 23 to 1000).46 Lubeluzole did not signifi-
cantly increase heart rhythm disorders (atrial fibrillation, ventricular
tachycardia or fibrillation, torsade de pointes) at the end of the
scheduled follow up (OR 1.28, 95% CI 0.97 to 1.69). N-methyl-
D-aspartate antagonists: The trials of selfotel were terminated
after enrolling 567 people because of greater early mortality in the
selfotel groups.49 Tirilazad: The systematic review of tirilazad found
an increased risk of injection site phlebitis compared with placebo
(ARI 12.2%, 95% CI 8.7% to 15.7%).51

Comment: The effects of the cell membrane precursor citicholine have been
assessed in small trials, and a systematic review is in progress.52

Systematic reviews are being developed for antioxidants and for
excitatory amino acid modulators.53 Several RCTs are ongoing,
including one of intravenous magnesium sulphate54 and another of
diazepam (a �-aminobutyric acid agonist).55

QUESTION What are the effects of surgical treatment for
intracerebral haematomas?

OPTION EVACUATION

We found that the balance between benefits and harms has not been
clearly established for the evacuation of supratentorial haematomas. We
found no evidence from RCTs on the role of evacuation or ventricular
shunting in people with infratentorial haematoma whose consciousness
level is declining.

Benefits: For supratentorial haematomas: We found three systematic
reviews.56–58 The first review (search date 1998)56 and second
review (search date 1997)57 both assessed the same four RCTs
comparing surgery (craniotomy in 3 trials and endoscopy in 1 trial)
with best medical treatment in 354 people with primary supraten-
torial intracerebral haemorrhage. The second review also assessed
information from case series.57 Overall, neither review found signifi-
cant short or long term differences between surgical and medical
treatment for death or disability (ARI +3.3%, 95% CI –5.9% to
+12.5%; RRI +5%, 95% CI –7% to +19%). The third review
(search date 1999)58 included several analyses. The first analysis
included results from seven RCTs (530 people), including two RCTs
not included in either of the first two systematic reviews. The overall
results are similar to those of the first two systematic reviews, with
no significant difference in death or disability for surgically treated
people (ARI +3.5%, 95% CI –4.4% to +11.4%). A further analysis
of results from only recent, post-computerised tomography, well
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constructed, balanced trials (5 trials, 224 people in total) did not
find a significant difference between the two groups (ARR +9.3%,
95% CI –2.6% to +21.2%). For infratentorial haematomas: We
found no evidence from systematic reviews or RCTs on the role of
surgical evacuation or ventricular shunting.59

Harms: The two earlier reviews undertook subgroup analyses separating
results for craniotomy and endoscopy. They found that for the 254
people randomised to craniotomy rather than best medical treat-
ment, there was increased death and disability (ARI 12%, 95%
CI 1.8% to 22%; RRI 17%, 95% CI 2% to 34%; NNH 8, 95% CI 5 to
56).56,57 For the 100 people randomised to endoscopy rather than
best medical practice, there was no significant effect on death and
disability (RRR 24%, 95% CI –2% to +44%). The third systematic
review did not evaluate these adverse outcomes.58

Comment: Current practice is based on the consensus that people with
infratentorial (cerebellar) haematomas whose consciousness level
is declining probably benefit from evacuation of the haematoma.
We identified one ongoing multicentre trial comparing a policy of
“early surgical evacuation” of haematoma versus “initial conserva-
tive treatment” in people with spontaneous intracerebral haemor-
rhage.60

GLOSSARY
Integrated care pathway A model of care that includes definition of therapeutic
goals and specification of a timed plan designed to promote multidisciplinary care,
improve discharge planning, and reduce the duration of hospital stay.
N-methyl-D-aspartate antagonist Glutamate can bind to N-methyl-D-aspartate
receptors on cell surfaces. One hypothesis proposed that glutamate released
during a stroke can cause further harm to neurones by stimulating the N-methyl-
D-aspartate receptors. N-methyl-D-aspartate antagonists block these receptors.

Substantive changes
Specialised care One RCT added;9 categorisation unchanged.
Anticoagulants One systematic review added;28 categorisation unchanged.
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Stroke Unit Admission
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Anticoagulation within 48 hours

Thrombolysis

Treatment Control OR (95% CI)
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FIGURE 1 Proportional effects on “death or dependency” at the
end of scheduled follow up: results of systematic
reviews.7,14,21,22 Data refer only to benefits and not to
harms (see text, p 245).
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(95% CI)

Trial

1.47 (0.26 to 8.18)

0.76 (0.48 to 1.21)

0.86 (0.49 to 1.51)

1.16 (0.76 to 1.78)

1 5

Favours treatment

rt-PA, recombinant tissue plasminogen activator
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FIGURE 2 Effect of thrombolysis on death and dependency at
end of trial: results of review (see text, p 244). Figure
reproduced with permission. Wardlaw JM, Warlow CP,
Counsell C. Systematic review of evidence on
thrombolytic therapy for acute ischaemic stroke. Lancet
1997;350:607–614.  by The Lancet Ltd, 1997.
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Stroke prevention
Search date January 2003

Bethan Freestone, Gregory YH Lip, Peter Rothwell, and Cathie Sudlow

QUESTIONS

Effects of preventive interventions in people with prior stroke or transient
ischaemic attack. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .260
Effects of preventive interventions in people with atrial fibrillation with
and without prior stroke or transient ischaemic attack . . . . . . . . . . .271

INTERVENTIONS

IN PEOPLE WITH A PRIOR
STROKE OR TRANSIENT
ISCHAEMIC ATTACK

Beneficial
Antiplatelet treatment . . . . . . .264
Blood pressure reduction . . . . .260
Carotid endarterectomy in people

with moderately severe
(50–69%) symptomatic carotid
artery stenosis . . . . . . . . . . .268

Carotid endarterectomy in people
with severe (> 70%)
symptomatic carotid artery
stenosis . . . . . . . . . . . . . . .268

Cholesterol reduction . . . . . . .262

Likely to be beneficial
Carotid endarterectomy in people

with asymptomatic but severe
carotid artery stenosis . . . . .268

Unknown effectiveness
Carotid or vertebral

angioplasty . . . . . . . . . . . . .270
Different blood pressure lowering

regimens (no evidence that any
regimen more or less effective
than any other) . . . . . . . . . .261

Unlikely to be beneficial
Alternative antiplatelet agents to

aspirin (no evidence that any
more or less effective than
aspirin) . . . . . . . . . . . . . . . .266

Carotid endarterectomy in people
with moderate (30–49%)
symptomatic carotid artery

stenosis . . . . . . . . . . . . . . .268
Carotid endarterectomy in people

with symptomatic near-occlusion
of the carotid artery . . . . . . .268

High dose versus low dose aspirin
(no additional benefit but may
increase harms). . . . . . . . . .264

Likely to be ineffective or harmful
Carotid endarterectomy in people

with less than 30% symptomatic
carotid artery stenosis . . . . .268

Oral anticoagulation in people with
prior cerebrovascular ischaemia
in sinus rhythm . . . . . . . . . .267

IN PEOPLE WITH ATRIAL
FIBRILLATION AND A PRIOR
STROKE OR TRANSIENT
ISCHAEMIC ATTACK

Beneficial
Aspirin in people with

contraindications to
anticoagulants . . . . . . . . . . .271

Oral anticoagulants . . . . . . . . .271

IN PEOPLE WITH ATRIAL
FIBRILLATION BUT NO OTHER
MAJOR RISK FACTORS FOR
STROKE

Likely to be beneficial
Aspirin for people with

contraindications to
anticoagulants . . . . . . . . . . .271

Oral anticoagulants . . . . . . . . .271

See glossary, p 277
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Key Messages

In people with a prior stroke or transient ischaemic attack
¶ Antiplatelet treatment One systematic review has found that antiplatelet

treatment reduces the risk of serious vascular events in people with prior stroke
or transient ischaemic attack compared with placebo or no antiplatelet treat-
ment.

¶ Blood pressure reduction One systematic review and one subsequent RCT
found that antihypertensive treatment reduced stroke among people with a
prior stroke or transient ischaemic attack, whether or not they were hyperten-
sive.

¶ Carotid endarterectomy in people with moderately severe (50–69%)
symptomatic carotid artery stenosis Evidence from a pooled analysis of
individual patient data from three RCTs found that carotid endarterectomy
reduced stroke and death compared with no endarterectomy in symptomatic
people with 50–69% carotid stenosis.

¶ Carotid endarterectomy in people with severe (> 70%) symptomatic
carotid artery stenosis Evidence from three RCTs has found that carotid
endarterectomy reduces stroke and death compared with no endarterectomy
in symptomatic people with more than 70% carotid stenosis, although no
benefit was found in people with near-occlusion. Benefit in symptomatic
people with more than 70% stenosis is greater than in people with lower grade
stenosis.

¶ Cholesterol reduction One large RCT has found that, compared with placebo,
simvastatin reduced major vascular events, including stroke, in people with
prior stroke or transient ischaemic attack. RCTs found no evidence that
non-statin treatments reduced stroke compared with placebo or no treatment.

¶ Carotid endarterectomy in people with asymptomatic but severe carotid
artery stenosis Two systematic reviews found that carotid endarterectomy
reduced perioperative stroke, death, and subsequent ipsilateral stroke in
people with asymptomatic but severe stenosis. However, because the risk of
stroke without surgery in asymptomatic people is relatively low, the benefit from
surgery is small.

¶ Carotid or vertebral angioplasty We found insufficient evidence about the
effects of carotid or vertebral percutaneous transluminal angioplasty or stent-
ing compared with medical treatment or carotid endarterectomy in people with
a recent carotid or vertebral territory transient ischaemic attack or non-
disabling ischaemic stroke who have severe stenosis of the ipsilateral carotid or
vertebral artery.

¶ Different blood pressure lowering regimens (no evidence that any
regimen more or less effective than any other) Systematic reviews found
no clear evidence of a difference in effectiveness between different antihyper-
tensive drugs. One systematic review found that more intensive treatment
reduced stroke and major cardiovascular events, but not mortality, compared
with less intensive treatment.

¶ Alternative antiplatelet agents to aspirin (no evidence that any more or
less effective than aspirin) Systematic reviews have found no good evidence
that any antiplatelet treatment is superior to aspirin for long term secondary
prevention of serious vascular events.

¶ Carotid endarterectomy in people with moderate (30–49%) sympto-
matic carotid artery stenosis Evidence from a pooled analysis of individual
patient data from three RCTs suggests that carotid endarterectomy is of no
benefit in symptomatic people with 30–49% stenosis.
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¶ Carotid endarterectomy in people with symptomatic near-occlusion of
the carotid artery We found limited evidence from three RCTs that carotid
endarterectomy increases the risk of stroke or death due to surgery in
symptomatic people with near occlusion of the ipsilateral carotid artery.

¶ High dose versus low dose aspirin (no additional benefit but may
increase harms) One systematic review and one subsequent RCT have found
that low dose aspirin (75–150 mg/day) is as effective as higher doses for
preventing serious vascular events. It found insufficient evidence that doses
lower than 75 mg daily are as effective. Systematic reviews found no evidence
of an association between aspirin dose and risk of intracranial, major extra-
cranial, or gastrointestinal haemorrhage. RCTs found that high dose aspirin
(500–1500 mg/day) increased the risk of upper gastrointestinal upset com-
pared with medium dose aspirin (75–325 mg/day).

¶ Carotid endarterectomy in people with less than 30% symptomatic
carotid artery stenosis Evidence from a pooled analysis of individual patient
data from three RCTs suggests that carotid endarterectomy increases the risk
of stroke or death due to surgery in symptomatic people with less than 30%
carotid stenosis.

¶ Oral anticoagulation in people with prior cerebrovascular ischaemia and
sinus rhythm Systematic reviews found no significant difference between
anticoagulation and placebo or antiplatelet treatment for preventing recurrent
stroke after presumed ischaemic stroke in people in normal sinus rhythm.
Anticoagulants increased the risk of fatal intracranial and extracranial haem-
orrhage compared with placebo. High intensity anticoagulation increased the
risk of major bleeding compared with antiplatelet treatment.

In people with atrial fibrillation and a prior stroke or transient ischaemic
attack
¶ Aspirin in people with contraindications to anticoagulants Systematic

reviews have found that aspirin reduces the risk of stroke compared with
placebo, but found that aspirin is less effective than anticoagulants. These
findings support the use of aspirin in people with atrial fibrillation and contra-
indications to anticoagulants.

¶ Oral anticoagulation Systematic reviews have found that adjusted dose
warfarin reduces the risk of stroke compared with placebo. Systematic reviews
have also found that warfarin reduces the risk of stroke in people with previous
stroke or transient ischaemic attack compared with aspirin.

In people with atrial fibrillation but no other major risk factors for stroke
¶ Aspirin in people with contraindications to anticoagulants One systematic

review has found that aspirin reduces the risk of stroke compared with placebo,
but another review found no significant difference. These findings support the
use of aspirin in people with atrial fibrillation and contraindications to anti-
coagulants.

¶ Oral anticoagulation One systematic review has found that warfarin reduces fatal
and non-fatal ischaemic stroke compared with placebo, provided there is a low risk
of bleeding and careful monitoring. The people in the review had a mean age of 69
years. One overview in people less than 65 years old has found no significant
difference in the annual stroke rate between warfarin and placebo.

DEFINITION Prevention in this context is the long term management of people
with a prior stroke or transient ischaemic attack, and of people at
high risk of stroke (see glossary, p 277) for other reasons such as
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atrial fibrillation. Stroke: See definition under stroke management,
p 240. Transient ischaemic attack: This is similar to a mild
ischaemic stroke except that symptoms last for less than 24 hours.1

INCIDENCE/
PREVALENCE

See incidence/prevalence under stroke management, p 240.

AETIOLOGY/
RISK FACTORS

See aetiology under stroke management, p 240. Risk factors for
stroke include prior stroke or transient ischaemic attack, increasing
age, hypertension, diabetes, cigarette smoking, and emboli asso-
ciated with atrial fibrillation, artificial heart valves, or myocardial
infarction. The relation with cholesterol is less clear. One overview of
prospective studies among healthy middle aged people found no
association between total cholesterol and overall stroke risk.2

However, one review of prospective observational studies in eastern
Asian people found that cholesterol was positively associated with
ischaemic stroke but negatively associated with haemorrhagic
stroke.3

PROGNOSIS People with a history of stroke or transient ischaemic attack are at
high risk of all vascular events, such as myocardial infarction, but
are at particular risk of subsequent stroke (about 10% in the first
year and about 5% each year thereafter); see figure 1, p 283, and
figure 1 in secondary prevention of ischaemic cardiac events,
p 197.4,5 People with intermittent atrial fibrillation treated with
aspirin should be considered at similar risk of stroke, compared with
people with sustained atrial fibrillation treated with aspirin (rate of
ischaemic stroke/year: 3.2% with intermittent v 3.3% with
sustained).6

AIMS OF
INTERVENTION

To prevent death or disabling stroke, as well as other serious
non-fatal outcomes, especially myocardial infarction, with minimal
adverse effects from treatment.

OUTCOMES Stroke, myocardial infarction; mortality, and dependency.

METHODS Clinical Evidence search and appraisal January 2003. Options
authored by Cathie Sudlow were searched May 2002 (including
hand searches of vascular, neurology, and general medical jour-
nals). The six journals that contained the largest number of relevant
papers were hand searched (search dates 1994–2000).

QUESTION What are the effects of interventions in people with
prior stroke or transient ischaemic attack?

OPTION BLOOD PRESSURE REDUCTION VERSUS NO BLOOD
PRESSURE REDUCTION

Cathie Sudlow

One systematic review and one subsequent RCT found that
antihypertensive treatment reduced stroke in people with a prior stroke or
transient ischaemic attack, whether or not they were hypertensive.

Benefits: We found one systematic review7 and one subsequent RCT8 com-
paring antihypertensive treatment versus placebo, no treatment, or
usual care in people with a prior stroke or transient ischaemic
attack. The systematic review (search date not stated, 9 RCTs,
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6753 people with a prior stroke or transient ischaemic attack)
found that antihypertensive treatment significantly reduced stroke
and major cardiovascular events compared with placebo, no treat-
ment, or usual care over 2–7 years (stroke: RR 0.72, 95% CI 0.61
to 0.85; major cardiovascular events: RR 0.79, 95% CI 0.68 to
0.91).7 Over 80% of people in the review were included in a single
large RCT, the results of which have only been published in prelimi-
nary form.9 The subsequent RCT (6105 people with a prior stroke or
transient ischaemic attack with and without hypertension) com-
pared the angiotensin converting enzyme inhibitor perindopril plus
indapamide (added at the discretion of the physician) versus
placebo.8 It found that active treatment reduced stroke compared
with placebo but found no significant difference in mortality after
about 4 years (stroke: AR 10% with treatment v 14% with placebo;
RR 0.72, 95% CI 0.62 to 0.83; deaths: AR 10% with treatment v

10% with placebo; RR 0.96, 95% CI 0.82 to 1.12). Relative risks
were similar in people with and in those without hypertension.

Harms: In people with a history of stroke, reports of an apparently J-shaped
relationship between blood pressure and subsequent stroke have
led to concerns that blood pressure reduction may increase the risk
of recurrent stroke, perhaps because of reduced cerebral perfusion,
particularly among people with extracranial carotid or vertebral
artery stenosis.10 However, observational studies found no evi-
dence of a threshold of diastolic blood pressure below which there
was no reduction in stroke.10,11

Comment: The systematic review found that the effects of blood pressure
lowering were similar in people with and without a history of stroke
or transient ischaemic attack.7

OPTION DIFFERENT BLOOD PRESSURE LOWERING REGIMENS

Cathie Sudlow

Systematic reviews found no clear evidence of a difference in
effectiveness between different antihypertensive drugs. One systematic
review found that more intensive treatment reduced stroke and major
cardiovascular events, but not mortality, compared with less intensive
treatment.

Benefits: We found no RCTs comparing different antihypertensive regimens
specifically among people with a prior stroke or transient ischaemic
attack. We found three systematic reviews12–14 and one subse-
quent RCT15 that compared the effects of different antihypertensive
treatments on stroke and other vascular outcomes in people with
hypertension. One systematic review (search date 1997, 5 RCTs,
about 18 000 people) found no significant difference between
diuretics and � blockers in death, stroke, or coronary artery dis-
ease.12 The second systematic review (search date not stated, 15
RCTs) compared more intensive versus less intensive treatment (3
RCTs, about 20 000 people), angiotensin converting enzyme inhibi-
tors versus diuretics or � blockers (3 RCTs, about 16 000 people),
calcium channel blockers versus diuretics or � blockers (5 RCTs,
about 23 000 people), and angiotensin converting enzyme inhibi-
tors versus calcium channel blockers (2 RCTs, about 5000 peo-
ple).13 It found that more intensive treatment (target diastolic blood
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pressure 75–85 mm Hg) significantly reduced stroke and major
cardiovascular events but not death compared with less intensive
treatment (target diastolic blood pressure 85–105 mm Hg) (stroke:
RR 0.80, 95% CI 0.65 to 0.98; major cardiovascular events:
RR 0.85, 95% CI 0.76 to 0.96; death: RR 0.97, 95% CI 0.85 to
1.11). It found no significant difference between angiotensin con-
verting enzyme inhibitors and diuretics or � blockers in stroke, other
vascular outcomes, or death (stroke: RR 1.05, 95% CI 0.92 to
1.19; death: RR 1.03, 95% CI 0.93 to 1.14). Calcium channel
blockers reduced stroke compared with diuretics or � blockers, but
they slightly increased coronary heart disease and had no signifi-
cant effect on death or other vascular outcomes (stroke: RR 0.87,
95% CI 0.77 to 0.98; coronary heart disease: RR 0.81, 95%
CI 0.68 to 0.97; death: RR 1.01, 95% CI 0.92 to 1.11). Angi-
otensin converting enzyme inhibitors reduced coronary heart dis-
ease compared with calcium channel blockers, but they had no
significant effect on stroke or death (coronary heart disease:
RR 0.81, 95% CI 0.68 to 0.97; stroke: RR 1.02, 95% CI 0.85 to
1.21; death: RR 1.03, 95% CI 0.91 to 1.18). However, the RCTs
included in this comparison were statistically heterogeneous, and
so the results of the analysis should be treated with caution. The
third systematic review (search date not stated) found similar
results to those of the second review.14 It suggested that results for
different antihypertensive drugs could be explained by the blood
pressure differences between randomised groups. The subsequent
RCT (9193 people with hypertension, 728 of whom had a history of
cerebrovascular disease) compared an angiotensin II receptor
blocker (losartan) versus a � blocker (atenolol).15 It found that
losartan significantly reduced the combined outcome of cardiovas-
cular death, myocardial infarction, and stroke after 5 years com-
pared with atenolol (AR 14% with atenolol v 12% with losartan;
HR 0.85, 95% CI 0.76 to 0.96). Blood pressure reduction was
similar in both treatment groups (systolic/diastolic: about
30/17 mm Hg).

Harms: See harms under blood pressure reduction, p 261.

Comment: It has been suggested that both angiotensin converting enzyme
inhibitors and angiotensin II receptor blockers produce reductions in
vascular outcomes beyond what might be expected from their
effects on blood pressure.15,16

OPTION CHOLESTEROL REDUCTION

Cathie Sudlow

One large RCT has found that, compared with placebo, simvastatin
reduced major vascular events, including stroke, in people with prior
stroke or transient ischaemic attack. RCTs have found no evidence that
non-statin treatments reduced stroke compared with placebo or no
treatment.

Benefits: Statins: We found several systematic reviews (about 38 000 peo-
ple with and without a history of coronary heart disease) that
assessed the effects of reducing cholesterol with a statin on
coronary heart disease and that reported on stroke as an outcome.
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The RCTs included did not specifically aim to include people with a
prior stroke or transient ischaemic attack (TIA). One systematic
review (search date 1995, 14 RCTs)17 and one additional RCT18

included all of the relevant results, which are summarised in
table 1, p 282. The review found that reducing mean total choles-
terol with a statin by 21% over an average of 4 years reduced the
relative odds of stroke by 24% (see table 1, p 282). We found one
subsequent RCT (20 536 people with coronary heart disease, other
occlusive vascular disease, or diabetes, 3280 of whom had a
history of cerebrovascular disease and over 4000 of whom had a
pretreatment cholesterol of < 5.0 mmol/L) that compared simvas-
tatin 40 mg daily versus placebo (see table 1, p 282).19 It found
that simvastatin reduced mean total cholesterol by 24%, and
reduced stroke, major vascular events (major coronary events,
strokes, and coronary or non-coronary revascularisations), and
deaths over 5 years compared with placebo (stroke: AR 4% with
simvastatin v 6% with placebo; RR 0.75, 95% CI 0.66 to 0.85;
major vascular events: AR 20% with simvastatin v 25% with pla-
cebo; RR 0.76, 95% CI 0.72 to 0.81; deaths: AR 13% with simv-
astatin v 15% with placebo; RR 0.87, 95% CI 0.81 to 0.94). The
relative risk of major vascular events was similar and separately
significant in people with and without a history of coronary artery
disease, among those with a history of ischaemic stroke or TIA,
peripheral vascular disease, and diabetes, and among those with
different pretreatment concentrations of cholesterol and triglycer-
ides. Non-statin treatments: We found one overview,20 one
subsequent RCT,21 and one additional RCT22 that assessed the
outcome of stroke. The overview (11 RCTs) compared reducing
cholesterol with a non-statin treatment (fibrate, resin, or diet)
versus placebo or no treatment.20 It found no significant difference
between a non-statin treatment and placebo in the risk of stroke
(OR 0.99, 95% CI 0.82 to 1.21). Results for people with previous
stroke or TIA were not reported separately. The subsequent RCT
(2531 men with coronary heart disease) found no significant
difference between gemfibrozil and placebo in the risk of stroke
(AR 5% with gemfibrozil v 6% with placebo; RRR +25%, 95% CI
–6% to +47%).21 Results for people with previous stroke or TIA
were not reported separately. The additional RCT (532 men who
had a previous stroke or TIA) found no significant difference
between clofibrate and placebo in death after 3.5 years (AR 13%
with clofibrate v 19% with placebo; P value not reported).22

Harms: Although it has been suggested that statins may increase haemor-
rhagic stroke,3,17 the subsequent RCT found that simvastatin did
not increase haemorrhagic stroke.19

Comment: An RCT comparing atorvastatin versus placebo in 4200 people with
minor stroke or TIA is in progress.23 A planned overview of individual
participant data from all RCTs of cholesterol reduction aims to
summarise the effects of reducing cholesterol in different groups of
people, including those with a prior stroke or TIA.24
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OPTION ANTIPLATELET TREATMENT VERSUS NO ANTIPLATELET
TREATMENT

Cathie Sudlow

One systematic review has found that prolonged antiplatelet treatment
reduces the risk of serious vascular events in people with prior stroke or
transient ischaemic attack compared with placebo or no antiplatelet
treatment.

Benefits: We found one systematic review (search date 1997, 195 RCTs,
about 135 640 people at high risk of vascular disease: previous
stroke or transient ischaemic attack [TIA], acute stroke, ischaemic
heart disease, heart failure, cardiac valve disease, atrial fibrillation,
peripheral arterial disease, diabetes, and haemodialysis) compar-
ing antiplatelet treatment (mostly aspirin) versus placebo or no
antiplatelet treatment.25 It found that in people with prior stroke or
TIA (21 RCTs, 18 270 people) antiplatelet treatment reduced seri-
ous vascular events (stroke, myocardial infarction, or vascular
death) compared with placebo or no antiplatelet treatment after 3
years (AR 18% with antiplatelet v 21% with placebo or no antiplate-
let treatment; OR 0.78, 95% CI 0.73 to 0.85). Antiplatelet treat-
ment also reduced the separate outcomes of stroke, myocardial
infarction, vascular death, and death (see figure 1, p 283). For
every 1000 people with a prior stroke or TIA treated for about 3
years, antiplatelet treatment prevented 25 non-fatal strokes, six
non-fatal myocardial infarctions, and 15 deaths.25

Harms: The systematic review found that antiplatelet treatment in people
with prior stroke or TIA increased major extracranial haemorrhage
(haemorrhages requiring hospital admission or blood transfusion)
and intracranial haemorrhage compared with no antiplatelet treat-
ment (intracranial haemorrhage: AR 0.64% with antiplatelet v

0.56% with no antiplatelet; OR 1.2, CI not reported; major extra-
cranial haemorrhage: AR 0.97% with antiplatelet v 0.47% with no
antiplatelet; OR 2.0, CI not reported).25 We found one systematic
review (search date 1999, 24 RCTs) that assessed the effects of
aspirin on gastrointestinal bleeding.26 It found that aspirin
increased gastrointestinal bleeding compared with placebo or no
aspirin (OR 1.68, 95% CI 1.51 to 1.88). Another systematic review
(search date 1997, 16 RCTs, 55 462 people) found that aspirin
increased intracranial haemorrhage by about one event per 1000
people treated for 3 years.27

Comment: In people at high risk of vascular disease, including those with a
prior ischaemic stroke or TIA, the large absolute reductions in
serious vascular events produced by antiplatelet treatment far
outweighed any absolute hazards.

OPTION HIGH DOSE VERSUS LOW DOSE ASPIRIN

Cathie Sudlow

One systematic review and one subsequent RCT have found that low dose
aspirin (75–150 mg/day) is as effective as higher doses for preventing
serious vascular events. It found insufficient evidence that doses lower
than 75 mg daily are as effective. Systematic reviews found no evidence

Stroke prevention
C

ar
di

ov
as

cu
la

r
di

so
rd

er
s

264

 BMJ Publishing Group Ltd 2004



of an association between aspirin dose and risk of intracranial, major
extracranial, or gastrointestinal haemorrhage. RCTs found that high dose
aspirin (500–1500 mg/day) increased the risk of upper gastrointestinal
upset compared with medium dose aspririn (75–325 mg/day).

Benefits: We found one systematic review (search date 1997; 7225 people
at high risk of vascular disease in RCTs comparing different doses of
aspirin; about 60 000 people at high risk of vascular disease,
excluding those with acute stroke, in RCTs comparing different
doses of aspirin versus placebo or no aspirin) that compared the
effects of higher versus lower dose aspirin on stroke.25 The results
in people with prior stroke or transient ischaemic attack were not
presented separately. The systematic review found no significant
difference between aspirin 500–1500 mg daily and 75–325 mg
daily in serious vascular events (stroke, myocardial infarction, or
vascular death; OR 0.97, 95% CI 0.79 to 1.19). It also found that
doses of 75 mg or more did not reduce serious vascular events
compared with doses lower than 75 mg (OR 1.08, 95% CI 0.90 to
1.31). However, the comparison lacked power to exclude a clinically
important difference. The systematic review also found that differ-
ent aspirin doses compared with placebo or no antiplatelet treat-
ment reduced serious vascular events by similar amounts for the
higher daily doses (500–1500 mg/day v placebo or no antiplatelet
treatment: OR 0.81, 95% CI 0.75 to 0.87; 160–325 mg/day v

placebo or no antiplatelet treatment: OR 0.74, 95% CI 0.69 to
0.80; 75–150 mg/day v placebo or no antiplatelet treatment:
OR 0.68, 95% CI 0.59 to 0.79) but by a smaller amount for lower
doses (< 75 mg/day v placebo or no antiplatelet treatment:
OR 0.87, 95% CI 0.74 to 1.03). See figure 2 in secondary preven-
tion of ischaemic cardiac events, p 197. People with acute stroke
were excluded from these analyses.

Harms: Extracranial haemorrhage: The systematic review found that the
proportional increase in risk of major extracranial haemorrhage was
similar with all daily aspirin doses. In direct comparisons,
75–325 mg aspirin did not increase major extracranial haemor-
rhage compared with doses lower than 75 mg (AR 2.5% with
75–325 mg/day v 1.8% with < 75 mg/day; P > 0.05).25 We found
one systematic review (search date 1999, 24 RCTs) of the effects of
aspirin on gastrointestinal bleeding.26 Indirect comparisons in a
meta-regression analysis found no association between dose of
aspirin and risk of gastrointestinal bleeds. RCTs directly comparing
different daily doses of aspirin have found a trend toward more
gastrointestinal haemorrhage and a significant increase in upper
gastrointestinal symptoms with high (500–1500 mg) than with
medium (75–325 mg) doses (upper gastrointestinal symptoms:
OR 1.3, 95% CI 1.1 to 1.5), but no significant difference in these
outcomes between 283 mg and 30 mg daily.28–30 We found one
systematic review of observational studies (search date 2001, 5
studies) of the effects of different doses of aspirin on the risk of
upper gastrointestinal complications (bleeding, perforation, or
upper gastrointestinal event leading to hospital admission or visit to
specialist).31 It found greater risks of upper gastrointestinal compli-
cations with doses of aspirin greater than 300 mg daily.
Intracranial haemorrhage: We found one systematic review

Stroke prevention
C

ardiovascular
disorders

265

 BMJ Publishing Group Ltd 2004



(search date 1997, 16 RCTs, 55 462 people) of the effects of
aspirin on intracranial haemorrhage.27 It found no clear variation in
risk with the dose of aspirin used. Three RCTs directly compared
different daily doses of aspirin and found no significant differences
in the risk of intracranial haemorrhage, but they lacked power to
detect clinically important differences.28–30

Comment: None.

OPTION ALTERNATIVE ANTIPLATELET AGENTS TO ASPIRIN

Cathie Sudlow

Systematic reviews have found no good evidence that any antiplatelet
regimen is superior to aspirin for long term secondary prevention of
serious vascular events.

Benefits: Thienopyridines (clopidogrel and ticlopidine) versus aspirin:
We found two systematic reviews (search dates 199725 and
199932) that compared thienopyridines versus aspirin. The first
systematic review (4 RCTs, 3791 people at high risk of vascular
disease) found no significant difference between ticlopidine and
aspirin in serious vascular events (stroke, myocardial infarction, or
vascular death: AR 21% with ticlopidine v 23% with aspirin; OR
presented graphically; P value not reported).25 It also found that the
risk of serious vascular events was similar with clopidogrel and
aspirin (1 RCT, 19 185 people: AR 10% with clopidogrel v 11% with
aspirin; OR 0.90, 95% CI 0.82 to 0.99). The second systematic
review (4 RCTs) found that ticlopidine or clopidogrel marginally
reduced vascular events after about 2 years compared with aspirin
(OR 0.91, 95% CI 0.84 to 0.98; ARR 1.1%, 95% CI 0.2% to
1.9%).32 Dipyridamole plus aspirin: We found one systematic
review (search date 1997, 25 relevant RCTs, 10 404 people)
comparing dipyridamole plus aspirin versus aspirin alone.25 It found
no significant difference in serious vascular events (stroke, myocar-
dial infarction, or vascular death) between dipyridamole plus aspirin
and aspirin alone (AR 11.8% with combination treatment v 12.4%
with aspirin alone; OR 0.94, 95% CI 0.83 to 1.06).

Harms: Thienopyridines (clopidogrel and ticlopidine): The second sys-
tematic review comparing thienopyridines versus aspirin found that
the thienopyridines reduced gastrointestinal haemorrhage and
upper gastrointestinal symptoms compared with aspirin (gastroin-
testinal haemorrhage: OR 0.71, 95% CI 0.59 to 0.86; indigestion,
nausea, or vomiting: OR 0.84, 95% CI 0.78 to 0.90).32 However,
thienopyridines increased the incidence of skin rash and diarrhoea
compared with aspirin (skin rash: clopidogrel v aspirin OR 1.3, 95%
CI 1.2 to 1.5; ticlopidine v aspirin OR 2.2, 95% CI 1.7 to 2.9;
diarrhoea: clopidogrel v aspirin OR 1.3, 95% CI 1.2 to 1.6; ticlopi-
dine v aspirin OR 2.3, 95% CI 1.9 to 2.8). Ticlopidine (but not
clopidogrel) increased neutropenia compared with aspirin (OR 2.7,
95% CI 1.5 to 4.8). Observational studies have found ticlopidine to
be associated with thrombocytopenia and thrombotic thrombocy-
topenic purpura.33,34 Dipyridamole: One RCT found that combina-
tion treatment with dipyridamole plus aspirin was discontinued
more frequently for adverse effects than was aspirin alone.35
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Comment: One large RCT has assessed effects of adding clopidogrel to aspirin
among people with unstable angina (see benefits of antiplatelet
treatments in angina [unstable], p 064).36 A further large RCT is
currently assessing the effects of alternative antiplatelet regimens
among people with acute myocardial infarction.37 One ongoing RCT
is comparing effects of oral anticoagulation, aspirin plus dipyrida-
mole, and aspirin alone among 4500 people with a prior transient
ischaemic attack or minor ischaemic stroke.38

OPTION LONG TERM ORAL ANTICOAGULATION IN PEOPLE WITH
RECENT CEREBRAL ISCHAEMIA AND IN SINUS RHYTHM

Systematic reviews have found no significant difference between
anticoagulation and placebo or antiplatelet treatment for preventing
recurrent stroke after presumed ischaemic stroke in people in normal
sinus rhythm. Anticoagulants increased the risk of fatal intracranial and
extracranial haemorrhage compared with placebo. High intensity
anticoagulation increased the risk of major bleeding compared with
antiplatelet treatment.

Benefits: Versus placebo: We found one systematic review (search date not
stated, 9 small RCTs, 1214 people in sinus rhythm with previous
non-embolic presumed ischaemic stroke or transient ischaemic
attack, mean duration 1.8 years).39 It found no clear benefit of oral
anticoagulants (warfarin, dicoumarol, or phenindione) on death or
dependency compared with placebo, or on mortality or recurrent
stroke (death or dependency: ARR +4%, 95% CI –6% to +14%;
RRR +5%, 95% CI –9% to +18%). Versus antiplatelet
treatment: We found one systematic review (search date 2001, 4
RCTs, 1870 people) comparing long term (> 6 months) treatment
with oral anticoagulants (warfarin, phenprocoumarin, or acenocou-
marol [nicoumalone]) versus antiplatelet treatment in people with a
history of transient ischaemic attack or minor stroke of presumed
arterial (non-cardiac) origin in the past 6 months.40 It found no
significant difference between high intensity (international normal-
ised ratio [INR — see glossary, p 277] 3.0–4.5) or low intensity (INR
2.1–3.5) anticoagulation compared with antiplatelet treatment for
preventing recurrent stroke (low intensity anticoagulation v

antiplatelet treatment: ARR +0.2%, 95% CI –4.0% to +4.3%;
RR 0.96, 95% CI 0.38 to 2.42; high intensity anticoagulation v

antiplatelet treatment: ARR –0.1%, 95% CI –1.7% to +1.5%;
RR 1.02, 95% CI 0.49 to 2.13).

Harms: Versus placebo: The first review found that anticoagulants
increased the risk of fatal intracranial haemorrhage (ARI 2.0%, 95%
CI 0.4% to 3.6%; RR 2.51, 95% CI 1.12 to 5.60; NNH 49 people
treated with anticoagulants over 1.8 years for 1 additional non-fatal
extracranial haemorrhage, 95% CI 27 to 240).39 The risk of fatal
and non-fatal extracranial haemorrhage was also increased by
anticoagulants compared with placebo (ARI 5.1%, 95% CI 3.0% to
7.2%; RR 5.86, 95% CI 2.39 to 14.3; NNH 20, 95% CI 14 to 33).
Versus antiplatelet treatment: The review comparing anticoagu-
lants versus antiplatelet treatment found no significant difference in
risk of major intracranial or extracranial bleeding between low
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intensity anticoagulation (INR 2.1–3.6) and antiplatelet treatment
(RR 1.19, 95% CI 0.59 to 2.41).40 However, high intensity antico-
agulation (INR 3.0–4.5) significantly increased the risk of major
intracranial or extracranial bleeding (RR 1.08, 95% CI 1.03 to
1.20).

Comment: Versus placebo: The trials in the systematic review all had major
problems with their methods, including poor monitoring of antico-
agulation.39 All were completed before introducing routine compu-
terised tomography scanning, which means that people with pri-
mary haemorrhagic strokes could have been included. The
systematic review could not therefore provide a reliable and precise
overall estimate of the balance of risk and benefit regarding death or
dependency. Most people in the trial comparing warfarin and aspirin
did have a computerised tomography scan, but an adverse outcome
was still seen with anticoagulants. Two further RCTs are in progress:
one is comparing a lower intensity of adjusted dose warfarin (to
maintain an INR of 1.4–2.8) versus aspirin 325 mg four times daily
within 30 days after stroke and treated for at least 2 years;41

whereas the other is comparing warfarin (to maintain an INR of
2.0–3.0) versus aspirin (any dose between 30–325 mg/day) versus
aspirin plus dipyridamole (400 mg/day).42

OPTION CAROTID ENDARTERECTOMY FOR PEOPLE WITH RECENT
CAROTID TERRITORY ISCHAEMIA

Peter Rothwell

Evidence from a pooled analysis of individual patient data from three
RCTs in people with symptomatic carotid artery stenosis suggests that
carotid endarterectomy increases the risk of stroke or death due to
surgery in people with less than 30% stenosis, is of no benefit in people
with 30–49% stenosis, and is of increasing benefit in people with higher
grade stenosis. The RCTs found that carotid endarterectomy is of
greatest benefit in people with less than 70% stenosis, although it may
be ineffective in people with near-occlusion. Two systematic reviews
found that carotid endarterectomy reduced perioperative stroke, death,
and subsequent ipsilateral stroke in people with asymptomatic but severe
stenosis. However, benefit from surgery is small because the absolute
risk of stroke in asymptomatic people is low. One systematic review found
no evidence that eversion carotid endarterectomy is more beneficial than
conventional carotid endarterectomy.

Benefits: People with symptomatic stenosis: We found one pooled analy-
sis43 of individual patient data from the three large RCTs (4 publi-
cations) that examined the effects of endarectomy in people with
symptomatic carotid stenosis.44–47 The RCTs used different meth-
ods to measure the degree of carotid stenosis, studied different
populations, and used different definitions of outcome events.
However, the pooled analysis adjusted for these differences. The
pooled analysis (3 RCTs, 6092 people, 35 000 person years of
follow up) found that surgery increased the 5 year risk of any stroke
or surgical death in people with less than 30% stenosis, had no
significant effect in patients with 30–49% stenosis, was of some
benefit in patients with 50–69% stenosis, and was highly beneficial
in patients with 70% or more stenosis without near-occlusion
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(< 30% stenosis, 1746 people: RR 1.17, 95% CI 0.90 to 1.43;
30–49% stenosis, 1429 people: RR 0.90, 95% CI 0.75 to 1.04;
50–69% stenosis, 1549 people: RR 0.72, 95% CI 0.58 to 0.86;
≥ 70% stenosis without near-occlusion, 1095 people: RR 0.52,
95% CI 0.40 to 0.64).43 However, there was no evidence of benefit
in people with the most severe disease (near-occlusion of ipsilateral
carotid artery, 262 people: RR compared with control 0.98, 95%
CI 0.61 to 1.59). People with asymptomatic stenosis: We found
two systematic reviews (search dates 1998) assessing carotid
endarterectomy for asymptomatic carotid stenosis (no carotid ter-
ritory transient ischaemic attack or minor stroke within the past few
months).48,49 One review included results from five RCTs (2440
people).48 The other review included results from 2203 people from
four of these five RCTs, after excluding the fifth RCT because of weak
methods.49 Both reviews found similar results. Carotid endarterec-
tomy reduced the risk of perioperative stroke, death, or subsequent
ipsilateral stroke (for the review of 4 RCTs:49 AR 4.9% over 3 years
in the surgical group v 6.8% in the medical group; ARR 1.9%, 95%
CI 0.1% to 3.9%; NNT 52, 95% CI 26 to 1000; for the review of 5
RCTs:48 4.7% over 3 years in the surgical group v 7.4% in the
medical group; ARR 2.7%, 95% CI 0.8% to 4.6%; NNT 37, 95%
CI 22 to 125). Although the risk of perioperative stroke or death
from carotid surgery for people with asymptomatic stenosis appears
to be lower than in people with symptomatic stenosis, the risk of
stroke or death without surgery in asymptomatic people is low and
so the absolute benefit from surgery is small, and for most people
the balance of risk and benefit from surgery remains unclear.48,49

Eversion carotid endarterectomy versus conventional carotid
endarterectomy: We found one systematic review (search date
1999, 5 RCTs, 2645 people, 2590 carotid arteries) that compared
eversion carotid endarterectomy versus conventional carotid endar-
terectomy (see glossary, p 277) performed either with primary
closure or patch angioplasty.50 Overall, the review found no signifi-
cant differences in the rate of perioperative stroke, stroke or death,
local complication rate, and rate of neurological events (for stroke
or death: AR 1.7% with eversion v 2.6% with conventional; ARR
+0.9%, 95% CI –0.3% to +2.1%; for stroke: AR 1.4% with eversion
v 1.7% with conventional, ARR +0.3%, 95% CI –0.7% to +1.3%).

Harms: People with symptomatic stenosis: The pooled analysis (3248
people randomised to surgery a median of 6 days after randomisa-
tion) reported 229 strokes or deaths within 30 days of surgery
(7.1%, 95% CI 6.3 to 8.1).43 Operative risk was not related to the
degree of stenosis. The risk of death within 30 days of endarterec-
tomy was 1.1% (36/3248; 95% CI 0.8% to 1.5%), and among 209
people who had an operative stroke 20 people (9.6%) died (95%
CI 5.9% to 14.4%). One earlier systematic review (search date
1996, 36 studies) identified several risk factors for operative stroke
and death from carotid endarterectomy, including female sex,
occlusion of the contralateral internal carotid artery, stenosis of the
ipsilateral external carotid artery, and systolic blood pressure
greater than 180 mm Hg.51 Endarterectomy is also associated with
other postoperative complications, including wound infection (3%),
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wound haematoma (5%), and lower cranial nerve injury (5–7%).
People with asymptomatic stenosis: Given the low prevalence of
severe carotid stenosis in the general population, there is concern
that screening and surgical intervention in asymptomatic people
may result in more strokes than it prevents.52

Comment: People with symptomatic stenosis: The RCTs included in the
pooled analysis found different results.44–47 This may be partly due
to differences in the methods of measurement of the degree of
carotid stenosis on the pre-randomisation catheter angiograms; the
method used in one RCT44 produced higher values than the method
used in the other trials.45,46,53 There were also other differences,
such as in the definitions of outcome events. Meta-analyses of the
overall trial results have been reported but these took no account of
the differences between the trials.54,55 The subsequent meta-
analysis reported here analysed individual participant data and was
designed to determine the effectiveness and durability of endarter-
ectomy according to degree of carotid stenosis.43 The degree of
carotid stenosis is the single most important factor influencing
effects of endarterectomy.44 A preliminary report based on sub-
group analyses of the three RCTs44–47 suggested that benefits of
carotid endarterectomy were greatest within 2 weeks of an ischae-
mic event and that benefits reduced if surgery was delayed (inter-
action; P=0.009).56 There was also evidence of reduced benefit in
women (interaction; P=0.003) and trend towards increasing ben-
efit with age (P=0.03). These observations were consistent across
the individual trials. People with asymptomatic stenosis: A large
scale trial is ongoing and is due to report initial results in 2003.57

OPTION CAROTID AND VERTEBRAL PERCUTANEOUS
TRANSLUMINAL ANGIOPLASTY

Peter Rothwell

We found insufficient evidence about effects of carotid or vertebral
percutaneous transluminal angioplasty or stenting compared with medical
treatment or carotid endarterectomy in people with a recent carotid or
vertebral territory transient ischaemic attack or non-disabling ischaemic
stroke who have severe stenosis of the ipsilateral carotid or vertebral
artery.

Benefits: Carotid percutaneous transluminal angioplasty versus
medical treatment: We found one RCT.58 The RCT (504 people
with a recent carotid territory transient ischaemic attack or non-
disabling ischaemic stroke with stenosis of the ipsilateral carotid
artery) compared “best medical treatment” plus carotid percutane-
ous transluminal angioplasty (PTA) versus “best medical treatment”
plus carotid endarterectomy.58 It found no significant difference
between endovascular treatment and surgery for disabling stroke or
death within 30 days of first treatment (AR for disabling stroke or
death 6.4% with PTA v 5.9% with surgery; AR for stroke lasting more
than 7 days or death 10.0% with PTA v 9.9% with surgery). The trial
found no significant difference between treatments for ipsilateral
stroke rate up to 3 years after randomisation (adjusted HR 1.04,
95% CI 0.63 to 1.70; P = 0.9). Carotid angioplasty plus
stenting versus endarterectomy: We found two RCTs in sympto-
matic people.59,60 The first RCT (219 people with carotid stenosis of
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60–90%) found that carotid stenting significantly increased the
combined outcome of ipsilateral stroke, procedure related death, or
vasular death at 1 year compared with carotid endarterectomy
(12.1% with stent v 3.6% with endarterectomy, P = 0.022).59 The
second RCT (104 people with > 70% carotid stenosis) found no
significant difference between carotid angioplasty plus stenting and
carotid endarterectomy for death or cerebral ischaemia (1 transient
ischaemic attack with angioplasty v 1 death for endarterectomy; P
not reported).60 Vertebral artery angioplasty: The RCT also
compared vertebral angioplasty versus “best medical treatment” in
16 people, but did not provide enough data for reliable estimates of
efficacy to be made.58

Harms: The RCT comparing carotid angioplasty versus medical treatment
found that cranial neuropathy was more common with surgery (22
people [8.7%] undergoing surgery v 0 people after endovascular
treatment; P < 0.0001).58 Major groin or neck haematoma
occurred less often after endovascular treatment than after surgery
(3 people with endovascular treatment [1.2%] v 17 people with
surgery [6.7%]; P < 0.0015).58 Harms data are not yet available
from the other trial, which is still to be published in full.59

Comment: The RCTs comparing endovascular treatment versus surgery had low
power, and results lacked precision.58 Several ongoing RCTs are
comparing carotid endarterectomy versus primary stenting in peo-
ple with recently symptomatic severe carotid stenosis. Carotid
percutaneous transluminal angioplasty: The two RCTs compar-
ing angioplasty (with or without stenting) and endarterectomy
suggest that angioplasty with or without stenting is associated with
a higher procedural risk than endarterectomy, and a higher rate of
restenosis during follow up.59,60 However, improvements in cerebral
protection devices may reduce the procedural risks,61 and several
other RCTs comparing angioplasty plus stenting with cerebral pro-
tection versus endarterectomy are currently ongoing. The use of
angioplasty is likely to increase in future, but trial results will help to
decide whether increased use will be confined to people in whom
endarterectomy is technically difficult.

QUESTION What are the effects of anticoagulant and antiplatelet
treatment in people with atrial fibrillation?

Gregory YH Lip and Bethan Freestone

OPTION ANTICOAGULANT AND ANTIPLATELET TREATMENT IN
PEOPLE WITH ATRIAL FIBRILLATION

Systematic reviews have found that people with atrial fibrillation at high
risk of stroke and with no contraindications are likely to benefit from
anticoagulation. However, one recent systematic review has questioned
the quality of existing RCTs and reviews, and suggested that more trials
are needed to establish the effects of anticoagulation. Antiplatelet
agents are less effective than warfarin, but they are associated with a
lower bleeding risk and are a reasonable alternative if warfarin is
contraindicated. The best time to begin anticoagulation after an
ischaemic stroke is unclear.
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Benefits: Adjusted dose warfarin versus placebo in people with atrial
fibrillation and high risk of stroke: We found two systematic
reviews examining the effect of warfarin in different groups of people
with atrial fibrillation at high risk of stroke (see glossary, p 277).62,63

The first systematic review (search date 1999, 16 RCTs, 9874
people) included six RCTs (2900 people) of adjusted dose warfarin
versus placebo (5 RCTs) or versus control (1 RCT) in high risk people
(45% had hypertension, 20% had experienced a previous stroke or
transient ischaemic attack [TIA]).62 These six RCTs included five
trials in people without prior cerebral ischaemia (primary prevention
trials) and one RCT in people with prior cerebral ischaemia (second-
ary prevention trial).64 Target international normalised ratio (INR)
(see glossary, p 277) varied among RCTs (2.0–2.6 in primary
prevention RCTs and 2.9 in the secondary prevention RCT). The
results of this systematic review were similar to the others. The
meta-analysis found that adjusted dose warfarin reduced the risk of
stroke (5 primary prevention RCTs: ARR 4.0%, 95% CI 2.3% to
5.7%; NNT 25, 95% CI 18 to 43; 1 secondary prevention RCT:
ARR 14.5%, 95% CI 7.7% to 21.3%; NNT 7, 95% CI 5 to 13;
combined primary and secondary prevention RCTs: ARR 5.5%, 95%
CI 3.7% to 7.3%; NNT 18, 95% CI 14 to 27). The second system-
atic review (search date 1999, 14 RCTs) identified the same trials of
warfarin compared with placebo and found similar results.63

Adjusted dose warfarin versus minidose warfarin in people
with atrial fibrillation and high risk of stroke: We found no
systematic review or RCTs of low dose warfarin regimens in people
with atrial fibrillation and a recent TIA or acute stroke. We found one
RCT that compared low, fixed dose warfarin plus aspirin versus
standard adjusted dose warfarin;65 three RCTs that compared
adjusted dose warfarin versus low dose warfarin plus aspirin;66–68

and one RCT that compared conventional intensity warfarin versus
low intensity warfarin.69 The first RCT (1044 people with atrial
fibrillation at high risk of stroke) found that adjusted dose warfarin
(target 1.2–1.5) significantly reduced the combined rate of ischae-
mic stroke or systemic embolism, and reduced disabling or fatal
stroke compared with low, fixed dose warfarin (target INR 1.2–1.5)
plus aspirin (325 mg/day) (stroke or embolism: ARR 6.0%, 95%
CI 3.4% to 8.6%; NNT 17, 95% CI 12 to 29; disabling or fatal
stroke: ARR 3.9%, 95% CI 1.6% to 6.1%; NNT 26, 95% CI 16 to
63).65 The three RCTs comparing adjusted dose warfarin versus low
dose warfarin plus aspirin66–68 were stopped prematurely when the
results of the earlier trial65 were published. Analyses of the optimal
anticoagulation intensity for stroke prevention in atrial fibrillation
found that stroke risk was substantially increased at INR levels
below 2.64,70 The fourth RCT (115 people with ischaemic stroke in
the previous 1–6 months) found no significant difference between
conventional (target INR 2.2–3.5) and low intensity (target INR
1.5–2.1) warfarin in ischaemic stroke rate after mean follow up of
around 1 year (AR 1/55 [1.1%] with conventional intensity v 2/60
[1.7%] with low intensity warfarin).69 The RCT was terminated
prematurely because of significantly more bleeding complications
with conventional intensity warfarin (see harms and comment,
below). Adjusted dose warfarin versus aspirin in people with
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atrial fibrillation and high risk of stroke: We found one system-
atic review comparing warfarin versus different antiplatelet regi-
mens in people at high risk of stroke62 and one subsequent
individual patient meta-analysis.71 The systematic review (search
date 1999, 16 RCTs, 9874 people) included five RCTs (4 primary
prevention and 1 secondary prevention RCTs; 2837 people) of
adjusted dose warfarin versus aspirin in high risk people (45% had
hypertension, 20% had experienced a previous stroke or TIA).62

Target INR varied among RCTs (2.0–4.5 in primary prevention RCTs;
2.5–4.0 in the secondary prevention RCT). Adjusted dose warfarin
reduced the overall risk of stroke compared with aspirin (ARR 2.9%,
95% CI 0.9% to 4.8%; NNT 34, 95% CI 21 to 111). The effect
varied widely among the five RCTs, none of which were blinded. The
recent individual patient meta-analysis (5 RCTs of primary and
secondary prevention, 2633 people at high risk of ischaemic
stroke) compared full dose oral anticoagulation (largely coumarin
derivatives) versus aspirin (75–325 mg).71 It found that anticoagu-
lation significantly decreased strokes compared with aspirin in
people at high risk of ischaemic stroke (ARR 3.3% per year).
Adjusted dose warfarin versus other antiplatelet treatment in
people with atrial fibrillation and high risk of stroke: One
systematic review (search date 1999) compared adjusted dose
warfarin versus other antiplatelet agents such as indobufen.62 One
RCT included in the review (916 people within 15 days of stroke
onset) compared warfarin (target INR 2.0–3.5) versus indobufen.72

It found no significant difference in the rate of recurrent stroke
between the two groups (5% for indobufen v 4% for warfarin; ARR
+1.0%, 95% CI –1.7% to +3.7%). Oral anticoagulant versus
oral anticoagulant plus aspirin in people with atrial fibrillation
and high risk of stroke: We found one RCT (157 people at high
risk) that compared oral fluindione (active dose 5–25 mg) versus
fluindione plus aspirin (100 mg).73 It found no significant difference
between fluindione alone and fluindione plus aspirin for a combined
outcome of stroke, myocardial infarction, systemic arterial embo-
lism, vascular death, or haemorrhagic complications after mean
follow up of 8 months (2/81 [2.5%] with fluindione v 5/76 [6.6%]
with fluindione plus aspirin; P = 0.21). The study was insufficiently
powered to detect clinically important differences between treat-
ments. Aspirin versus placebo in people with atrial fibrillation
and high risk of stroke: We found one systematic review (search
date 1999, 4 RCTs, 2769 people with atrial fibrillation and prior
stroke or TIA).63 It found no significant difference between aspirin
and placebo for stroke or death (stroke: OR 0.68, 95% CI 0.29 to
1.57; death: OR 0.87, 95% CI 0.68 to 1.12). In people with atrial
fibrillation at moderate risk of stroke: See glossary, p 277. We
found no RCT that considered this group specifically.
Anticoagulants in people with atrial fibrillation at low risk of
stroke: See glossary, p 277. We found one systematic review74 and
one overview75 comparing warfarin versus placebo in people with
atrial fibrillation and a variety of stroke risks. Both reviews included
the same five RCTs. The overview (2461 people) found that, for
people younger than 65 years with atrial fibrillation (but no history of
hypertension, stroke, TIA, or diabetes), the annual stroke rate was
the same with warfarin or placebo (subgroup analysis among 17%
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of people on warfarin and 15% on placebo; stroke rate 1% per year
in each group).75 The systematic review (search date 1999, 2313
people, mean age 69 years, 20% aged > 75 years; 45% had
hypertension, 15% diabetes, and 15% a prior history of myocardial
infarction) found that warfarin (INR 2.0–2.6) reduced fatal and
non-fatal ischaemic stroke, reduced all ischaemic strokes or intrac-
ranial haemorrhage, and reduced the combined outcome of disa-
bling or fatal ischaemic stroke or intracranial haemorrhage com-
pared with placebo after mean follow up of 1.7 years (fatal and
non-fatal ischaemic stroke: ARR 4.0%, 95% CI 2.4% to 5.6%;
NNT 25, 95% CI 18 to 42; all ischaemic strokes or intracranial
haemorrhage: ARR 4.5%, 95% CI 2.8% to 6.2%; NNT 22, 95%
CI 16 to 36; combined outcome: ARR 1.8%, 95% CI 0.5% to 3.1%;
NNT 56, 95% CI 32 to 200).74 Antiplatelet treatment in people
with atrial fibrillation and low risk of stroke: We found two
systematic reviews in people with atrial fibrillation at low risk of
stroke.62,76 The first review (search date 1999, 2 RCTs, 1680
people with either paroxysmal or sustained non-valvular atrial fibril-
lation confirmed by electrocardiogram but without previous stroke
or TIA, 30% aged > 75 years) compared aspirin versus placebo.76

In primary prevention, aspirin did not significantly reduce ischaemic
stroke, all stroke, all disabling or fatal stroke, or the composite end
point of stroke, myocardial infarction, or vascular death after mean
follow up of 1.3 years (ischaemic stroke: OR 0.71, 95% CI 0.46 to
1.10; ARR +1.6%, 95% CI –0.5% to +3.7%; all stroke: OR 0.70,
95% CI 0.45 to 1.08; ARR +1.8%, 95% CI –0.5% to +3.9%; all
disabling or fatal stroke: OR 0.88, 95% CI 0.48 to 1.58; ARR
+0.4%, 95% CI –1.2% to +2.0%; composite end point: OR 0.76,
95% CI 0.54 to 1.05; ARR +2.3%, 95% CI –0.4% to +5.0%). The
second systematic review (search date 1999) included three RCTs
of primary prevention.62 The average rate of stroke among people
taking placebo was 5.2%. Meta-analysis of the three RCTs found
that antiplatelet treatment reduced the risk of stroke compared with
placebo after mean follow up from 1.2–2.3 years (ARR 2.2%, 95%
CI 0.3% to 4.1%; NNT 45, 95% CI 24 to 333).

Harms: The major risk associated with anticoagulants and antiplatelet
agents was haemorrhage. In the overview assessing elderly people
with variable risk factors for stroke, the absolute risk of major
bleeding was 1% for placebo, 1% for aspirin, and 1.3% for warfa-
rin.75 Another systematic review found the absolute risk of intra-
cranial haemorrhage increased from 0.1% a year with control to
0.3% a year with warfarin, but the difference was not significant.62

The absolute risks were three times higher in people who had bled
previously. Both bleeding and haemorrhagic stroke were more
common in people aged over 75 years. The risk of death after a
major bleed was 13–33%, and risk of subsequent morbidity in those
who survived a major bleed was 15%. The risk of bleeding was
associated with an INR greater than 3, fluctuating INRs, and
uncontrolled hypertension. In a systematic review (search date not
stated, 2 RCTs) major extracranial bleeding was more frequent with
anticoagulation treatment than with placebo (ARI 4.9%, 95%
CI 1.6% to 8.2%; RR 6.2, 95% CI 1.4 to 27.1; NNH 20, 95% CI 12
to 63).77 The studies were too small to define the rate of intracranial
haemorrhage (none occurred). In a systematic review (search date
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not stated) comparing anticoagulants versus antiplatelet treatment,
major extracranial bleeding was more frequent with anticoagulation
(ARI 4.9%, 95% CI 1.6% to 8.2%; RR 6.4, 95% CI 1.5 to 28.1;
NNH 20, 95% CI 12 to 63).78 The studies were too small to define
the rate of intracranial haemorrhage (in 1 RCT, none of the people
on anticoagulant and 1 person on aspirin had an intracranial bleed).
In the systematic review of oral anticoagulants versus placebo in low
risk people, the number of intracranial haemorrhages was small,
with a non-significant increase in the treatment group (5 in the
treatment group and 2 in the control group).74 Likewise, in the
systematic review assessing antiplatelet treatment in low risk peo-
ple with atrial fibrillation, too few haemorrhages occurred to char-
acterise the effects of aspirin.76 One more recent systematic review
found no evidence that warfarin significantly increased the risk of
major haemorrhage compared with placebo among people with no
prior TIA or stroke (5 RCTs, 2415 people: ARI for major haemor-
rhage warfarin v placebo +0.8%, 95% CI –1.3% to +2.9%).63

However, if people with prior stroke or TIA were included then
warfarin significantly increased major haemorrhage (6 RCTs: ARI
warfarin v placebo 1.3%, 95% CI 0.4% to 2.2%; NNH 77, 95%
CI 45 to 250). The systematic review found no evidence of a
difference in major haemorrhage between warfarin and aspirin;
warfarin and any antiplatelet agent; warfarin and low dose warfarin
plus aspirin; and low molecular weight heparin and placebo. How-
ever, the review may have lacked power to detect a clinically
important difference.63 One small RCT (157 people) found that full
dose anticoagulation (target INR 2–2.6) plus aspirin significantly
increased haemorrhagic complications compared with aspirin alone
(13/76 [17%] with fluindione plus aspirin v 2/81[2.5%] with fluin-
dione alone; P = 0.0021).73 Adjusted dose warfarin versus
minidose warfarin in people with atrial fibrillation and high
risk of stroke: One RCT (115 people) found that conventional
intensity warfarin significantly increased major haemorrhagic com-
plications compared with low intensity warfarin after about 1 year
(6/55 [10.9%] with conventional v 0/60 [0%] with low intensity;
P = 0.01).69

Comment: The three risk strata used above have been identified based on
evidence derived from one overview of five RCTs75 and one subse-
quent RCT.65 Most reviews have stratified effects of treatment in
terms of these risk categories. However, one recent systematic
review (search date 1999), which did not stratify for perceived risk,
has suggested that RCTs may be too heterogeneous to determine
effects of long term oral anticoagulation compared with placebo
among people with non-rheumatic atrial fibrillation (see comment
below).79 The review (search date 1999, 5 RCTs, 3298 people) has
found results that conflict with those of previous reviews.79 The
review questions the methods and highlights the heterogeneity of
RCTs of oral anticoagulation in people with non-rheumatic atrial
fibrillation. People in the RCTs were highly selected (< 10%, range
3–40% of eligible people were randomised); many were excluded
after assessments for the absence of contraindications and physi-
cians’ refusal to enter them into the study. Many of the studies were
not double blinded, and in some studies there was poor agreement
between raters for “soft” neurological end points. The frequent
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monitoring of warfarin treatment under trial conditions and motiva-
tion of people/investigators was probably more than that seen in
usual clinical practice. The review has suggested that considerable
uncertainty remains about benefits of long term anticoagulation in
people with non-rheumatic atrial fibrillation. The review has different
inclusion and exclusion criteria than previously published reviews,
having excluded data from two RCTs and including a trial not
included in previous reviews.65 Unlike previous reviews, the recent
systematic review did not stratify people for perceived stroke risk
and identified no significant difference between anticoagulant and
placebo with either a fixed effects model or a random effects model,
which was employed to account for heterogeneity of underlying
trials (fixed effects: OR 0.74, 95% CI 0.39 to 1.40 for stroke
deaths; OR 0.86, 95% CI 0.16 to 1.17 for vascular deaths; random
effects: OR 0.79, 95% CI 0.61 to 1.02 for combined fatal and
non-fatal events).79 The publication of this review has led to debate
and uncertainty about clinical effectiveness of long term anticoagu-
lation in people with non-rheumatic atrial fibrillation. Decisions to
treat should be informed by considering trade offs between benefits
and harms, and each person’s treatment preferences.80–85 We
found net benefit of anticoagulation for people in atrial fibrillation
who have had a TIA or stroke, or who are over 75 years of age and
at a high risk of stroke. We found less clear cut evidence for those
aged 65–75 years at high risk, and for those with moderate risk (i.e.
> 65 years and not in a high risk group or < 65 years with clinical
risk factors) or for those at low risk (< 65 years with no other risk
factors). The benefits of warfarin in the RCTs may not translate into
effectiveness in clinical practice.79,86,87 In the RCTs, most strokes in
people randomised to warfarin occurred while they were not in fact
taking warfarin, or were significantly underanticoagulated at the
time of the event. A recent systematic review (search date not
stated, 410 people) identified three trials comparing the outcomes
of people treated with anticoagulants in the community versus the
pooled results of the RCTs.88 The authors confirmed that people
who undergo anticoagulation for atrial fibrillation in actual clinical
practice are generally older and have more comorbid conditions
than people enrolled in RCTs. However, both groups had similar
rates of stroke and major bleeding. This risk of minor bleeding was
higher in the community group, and it was suggested that these
people may require more intensive monitoring in routine practice.
Adjusted dose warfarin versus minidose warfarin in people
with atrial fibrillation and high risk of stroke: The RCT compar-
ing conventional versus low intensity warfarin found no significant
difference between treatments.69 This may be due to insufficient
power; premature termination of the trial because of significantly
more bleeding complications in the conventional intensity antico-
agulation group; the low rate of ischaemic stroke observed in both
groups in this population, possibly contributed to by different
ethnicity from original anticoagulation trial cohorts; or the similar
anticoagulation range reached in the two groups (1.9 with low
intensity v 2.2 with conventional).69 Timing of anticoagulation:
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The best time to start anticoagulation after an ischaemic stroke is
unclear, but aspirin reduces the risk of recurrent stroke in such
people with or without atrial fibrillation, suggesting that it is reason-
able to use aspirin until it is considered safe to start oral anticoagu-
lants.89

GLOSSARY
Conventional carotid endarterectomy This is more commonly employed and
involves a longitudinal arteriotomy of the carotid artery.
Eversion carotid endarterectomy This involves a transverse arteriotomy and
reimplantation of the carotid artery.
International normalised ratio (INR) A value derived from a standardised
laboratory test that measures the effect of an anticoagulant such as warfarin. The
laboratory materials used in the test are calibrated against internationally accepted
standard reference preparations, so that variability between laboratories and
different reagents is minimised. Normal blood has an INR of 1. Therapeutic
anticoagulation often aims to achieve an INR value of 2.0–3.5.
People at high risk of stroke People of any age with a previous transient
ischaemic attack or stroke or a history of rheumatic vascular disease, coronary
artery disease, congestive heart failure, and impaired left ventricular function or
echocardiography; and people aged 75 years and over with hypertension, diabetes,
or both.
People at moderate risk of stroke People aged over 65 years who are not in the
high risk group; and people aged under 65 years with clinical risk factors, including
diabetes, hypertension, peripheral arterial disease, and ischaemic heart disease.
People at low risk of stroke All other people aged less than 65 years with no
history of stroke, transient ischaemic attack, embolism, hypertension, diabetes, or
other clinical risk factors.
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OUTCOME:

Benefit per
1000 patients:

(SE)

P value:

Non-fatal
myocardial
infarction

6

(2)

0.0009

Any
death

15

(5)

0.002

Vascular
death

7

(4)

0.04

Non-fatal
stroke

recurrence

25

(5)

< 0.0001

Previous stroke or transient ischaemic attack
(mean treatment duration 3 years)

C
261

11 338
(2.3%)

A
957

11 493
(8.3%)

C
1248

11 527
(10.8%)

A
915

11 493
(8.0%)

C
1003

11 527
(8.7%)

A
1303

11 493
(11.3%)

C
1475

11 527
(12.8%)

FIGURE 1 Absolute effects of antiplatelet treatment on various
outcomes in 21 trials in people with a prior (presumed
ischaemic) stroke or transient ischaemic attack. The
columns show the absolute risks over 3 years for each
outcome. The error bars represent standard
deviations. In the “any death” column, non-vascular
deaths are represented by lower horizontal lines (see
text, p 264). Adapted with permission.4

Stroke prevention
C

ardiovascular
disorders

283

 BMJ Publishing Group Ltd 2004



Thromboembolism
Search date November 2002

David Fitzmaurice, FD Richard Hobbs, and Richard McManus

QUESTIONS

Effects of treatments for proximal deep vein thrombosis . . . . . . . . . .287
Effects of treatments for isolated calf vein thrombosis . . . . . . . . . . .292
Effects of treatments for pulmonary embolism . . . . . . . . . . . . . . . . .293
Effects of computerised decision support on oral anticoagulation
management . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .296

INTERVENTIONS

PROXIMAL DEEP VEIN
THROMBOSIS

Trade off between benefits and
harms

Unfractionated and low molecular
weight heparin. . . . . . . . . . .289

Warfarin . . . . . . . . . . . . . . . . .287

Unknown effectiveness
Compression stockings . . . . . .292

ISOLATED CALF VEIN
THROMBOSIS

Trade off between benefits and
harms

Warfarin plus heparin . . . . . . .292

PULMONARY EMBOLISM
Trade off between benefits and

harms
Oral anticoagulants . . . . . . . . .293

Unfractionated and low molecular
weight heparin. . . . . . . . . . .289

Unlikely to be beneficial
Thrombolysis . . . . . . . . . . . . .294

COMPUTERISED DECISION
SUPPORT

Unknown effectiveness
Computerised decision support in

oral anticoagulation
management. . . . . . . . . . . .296

To be covered in future updates
Aspirin
Inferior vena cava filters
Oral antithrombotic agents (such as

glycoprotein IIb/IIIa antagonists)
Thromboembolism in pregnancy

See glossary, p 297

Key Messages

Proximal deep vein thrombosis
¶ Unfractionated and low molecular weight heparin Systematic reviews have

found that low molecular weight heparin reduces the incidence of recurrent
thromboembolic disease and decreases the risk of major haemorrhage com-
pared with unfractionated heparin. One systematic review found no significant
difference between long term low molecular weight heparin and oral antico-
agulation in recurrent thromboembolism, major haemorrhage, or mortality.
One systematic review of RCTs found no significant difference in recurrence of
thromboembolism between heparin treatment at home and in hospital.

¶ Warfarin We found no RCTs comparing warfarin versus placebo. One RCT
found that fewer people had recurrence of proximal deep vein thrombosis
within 6 months with combined acenocoumarol (nicoumalone) plus intrave-
nous unfractionated heparin than with acenocoumarol alone; as a result, the
trial was stopped. Systematic reviews have found that longer duration of
anticoagulation reduces recurrence of deep vein thrombosis compared with

C
ar

di
ov

as
cu

la
r

di
so

rd
er

s

Clin Evid 2004;11:284–299.

284

 BMJ Publishing Group Ltd 2004



shorter duration of anticoagulation. One non-systematic review found limited
evidence that longer compared with shorter duration of warfarin was associ-
ated with an increased risk of major haemorrhage, but another non-systematic
review found no significant difference in major haemorrhage. The absolute risk
of recurrent venous thromboembolism decreases with time, but the relative risk
reduction with treatment remains constant. Harms of treatment, including
major haemorrhage, continue during prolonged treatment. Individuals have
different risk profiles and it is likely that the optimal duration of anticoagulation
will vary.

¶ Compression stockings We found no RCTs of standard compression stock-
ings for treating people with proximal deep vein thrombosis. One RCT found
that made to measure knee length graduated compression stockings reduced
post-thrombotic syndrome over 5–8 years compared with no stockings.

Isolated calf vein thrombosis
¶ Warfarin plus heparin One unblinded RCT found no significant difference in

recurrent thromboembolism or rates of major haemorrhage between 6 and
12 weeks of anticoagulation. One RCT found that warfarin plus intravenous
unfractionated heparin (international normalised ratio 2.5–4.2) reduced the
rate of proximal extension compared with heparin alone.

Pulmonary embolism
¶ Oral anticoagulants We found no direct evidence about the optimum intensity

and duration of anticoagulation in people with pulmonary embolism. The best
available evidence requires extrapolation of results from studies of people with
proximal deep vein thrombosis (see above).

¶ Unfractionated and low molecular weight heparin One small RCT in people
with pulmonary embolism found that heparin plus warfarin reduced mortality
compared with no anticoagulation at 1 year. One RCT in people with sympto-
matic pulmonary embolism who did not receive thrombolysis or embolectomy
found no significant difference between low molecular weight heparin and
unfractionated heparin in mortality or new episodes of thromboembolism.
Another RCT in people with proximal deep vein thrombosis without clinical signs
or symptoms of pulmonary embolism but with high probability lung scan
findings found that fixed dose low molecular weight heparin reduced the
proportion of people with new episodes of venous thromboembolism compared
with intravenous heparin.

¶ Thrombolysis RCTs identified by one systematic review found no significant
difference in mortality between thrombolysis plus heparin and heparin alone,
and found that thrombolysis may increase the incidence of intracranial haem-
orrhage. One small RCT identified by the review found limited evidence that
adding thrombolysis to heparin may reduce mortality in people with shock due
to massive pulmonary embolism.

Computerised decision support
¶ Computerised decision support in oral anticoagulation We found no RCTs

comparing computerised decision support versus usual management of oral
anticoagulation that used clinically important outcomes (major haemorrhage
or death).

¶ One systematic review and three subsequent RCTs have found that, compared
with usual care, computerised decision support in oral anticoagulation
increases time spent in the target international normalised ratio range. Another
subsequent RCT found no significant difference between computerised deci-
sion support and standard manual support in the time spent in the target
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international normalised ratio range. A subsequent RCT of initiation of warfarin
found that computerised decision support reduced the mean time taken to
reach therapeutic levels of anticoagulation compared with usual care. Most
RCTs were small and brief.

DEFINITION Venous thromboembolism is any thromboembolic event occur-
ring within the venous system, including deep vein thrombosis and
pulmonary embolism. Deep vein thrombosis is a radiologically
confirmed partial or total thrombotic occlusion of the deep venous
system of the legs sufficient to produce symptoms of pain or
swelling. Proximal deep vein thrombosis affects the veins above
the knee (popliteal, superficial femoral, common femoral, and iliac
veins). Isolated calf vein thrombosis is confined to the deep veins
of the calf and does not affect the veins above the knee.
Pulmonary embolism is radiologically confirmed partial or total
thromboembolic occlusion of pulmonary arteries, sufficient to
cause symptoms of breathlessness, chest pain, or both. Post-
thrombotic syndrome is oedema, ulceration, and impaired viabil-
ity of the subcutaneous tissues of the leg occurring after deep vein
thrombosis. Recurrence refers to symptomatic deterioration owing
to a further (radiologically confirmed) thrombosis, after a previously
confirmed thromboembolic event, where there had been an initial
partial or total symptomatic improvement. Extension refers to a
radiologically confirmed new, constant, symptomatic intraluminal
filling defect extending from an existing thrombosis.

INCIDENCE/
PREVALENCE

We found no reliable study of the incidence/prevalence of deep vein
thrombosis or pulmonary embolism in the UK. A prospective Scan-
dinavian study found an annual incidence of 1.6–1.8/1000 people
in the general population.1,2 One postmortem study estimated that
600 000 people develop pulmonary embolism each year in the
USA, of whom 60 000 die as a result.3

AETIOLOGY/
RISK FACTORS

Risk factors for deep vein thrombosis include immobility, surgery
(particularly orthopaedic), malignancy, smoking, pregnancy, older
age, and inherited or acquired prothrombotic clotting disorders.4

The oral contraceptive pill is associated with increased risk of death
due to venous thromboembolism (ARI with any combined oral
contraception: 1–3/million women a year).5 The principal cause of
pulmonary embolism is a deep vein thrombosis.4

PROGNOSIS The annual recurrence rate of symptomatic calf vein thrombosis in
people without recent surgery is over 25%.6,7 Proximal extension
develops in 40–50% of people with symptomatic calf vein throm-
bosis.8 Proximal deep vein thrombosis may cause fatal or non-fatal
pulmonary embolism, recurrent venous thrombosis, and the post-
thrombotic syndrome. One case series (462 people) published in
1946 found 5.8% mortality from pulmonary emboli in people in a
maternity hospital with untreated deep vein thrombosis.9 One
non-systematic review of observational studies found that, in peo-
ple after recent surgery who have an asymptomatic deep calf vein
thrombosis, the rate of fatal pulmonary embolism was 13–15%.10

The incidence of other complications without treatment is not
known. The risk of recurrent venous thrombosis and complications
is increased by thrombotic risk factors.11
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AIMS OF
INTERVENTION

To reduce acute symptoms of deep vein thrombosis and to prevent
morbidity and mortality associated with thrombus extension, post-
thrombotic syndrome, and pulmonary embolisation; to reduce
recurrence; to minimise any adverse effects of treatment.

OUTCOMES Rates of symptomatic recurrence, post-thrombotic syndrome,
symptomatic pulmonary embolism, and death. Proxy outcomes
include radiological evidence of clot extension or pulmonary
embolism.

METHODS Clinical Evidence search and appraisal November 2002. Observa-
tional studies were used for estimating incidence, prevalence, and
adverse event rates. RCTs were included only if participants were
included and outcomes defined on the basis of objective tests, and
if the trial provided dose ranges (with adjusted dosing schedules for
oral anticoagulation and unfractionated heparin) and independent,
blinded outcome assessment.

QUESTION What are the effects of treatments for proximal deep
vein thrombosis?

OPTION WARFARIN

We found no RCTs comparing warfarin versus placebo. One RCT found
that fewer people had recurrence of proximal deep vein thrombosis within
6 months with acenocoumarol (nicoumalone) plus intravenous
unfractionated heparin as initial treatment than with acenocoumarol
alone; as a result, the trial was stopped. Systematic reviews have found
fewer deep vein thrombosis recurrences with longer versus shorter
duration of anticoagulation. One non-systematic review found limited
evidence that prolonged compared with shorter anticoagulation
significantly increased major haemorrhage, but another non-systematic
review found no significant difference in major haemorrhage.

Benefits: Versus placebo: We found no systematic review and no RCTs.
Acenocoumarol (nicoumalone) plus intravenous
unfractionated heparin versus acenocoumarol alone for initial
treatment: We found no systematic review. One RCT (120 people
with proximal deep vein thrombosis) found that fewer people had
recurrence at interim analysis at 6 months with combined intrave-
nous unfractionated heparin plus acenocoumarol than with aceno-
coumarol alone; as a result, the trial was stopped. The difference in
recurrence did not quite reach significance (4/60 [7%] with com-
bined treatment v 12/60 [20%] with warfarin alone; P = 0.058).12

Longer versus shorter duration of anticoagulation: We found
two systematic reviews13,14 and two subsequent open label
RCTs.15,16 The first systematic review (search date 2000, 4 RCTs,
1500 people) included two RCTs of people with a first episode of
venous thromboembolism, one RCT in people with a second epi-
sode of venous thromboembolism, and one RCT in people with
acute proximal deep vein thrombosis.13 The periods of treatment
compared were different in all four RCTs: 4 weeks versus 3 months,
6 weeks versus 6 months, 3 months
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versus 27 months, and 6 months versus 4 years. In all RCTs,
warfarin doses were adjusted to achieve an international normal-
ised ratio (see glossary, p 297) of 2.0–3.0. The review found that
prolonged compared with shorter warfarin treatment significantly
reduced thromboembolic complications (AR 7/758 [0.9%] in the
long arm v 91/742 [12.3%] in the short arm; RR 0.08, 95% CI 0.04
to 0.16; NNT 9, 95% CI 8 to 12). However, it found no significant
reduction in mortality between prolonged and shorter treatment
(AR 37/758 [4.9%] in the long arm v 50/742 [6.7%] in the short
arm; RR 0.72, 95% CI 0.48 to 1.08).13 The second systematic
review (search date not stated, 7 RCTs, 2304 people) included
three of the same RCTs as the first systematic review plus four RCTs
that had been excluded from the first systematic review on meth-
odological grounds (either because of problems with blinding of
outcomes or lack of an objective test to confirm thromboembo-
lism).14 There was wide variation in the duration of short term (3–12
weeks) and longer term (12 weeks to 2 years) RCTs. This review also
found that longer compared with shorter duration of warfarin
reduced the risk of recurrent thromboembolism (74/1156 [6.4%]
events per person with longer duration v 127/1148 [11.1%] with
shorter duration; RR 0.60, 95% CI 0.45 to 0.79; NNT 22, 95%
CI 15 to 43). The first subsequent RCT (736 people, including 539
with proximal deep vein thrombosis, pulmonary embolism, or both;
open label) comparing fluindione for 3 months versus 6 months
found no significant difference in the risk of recurrent thrombo-
embolism, although the confidence interval was wide (AR 21/270
[7.8%] with 3 months v 23/269 [8.6%] with 6 months; ARR
+0.8%, 95% CI –3.9% to +5.4%; RR 0.93, 95% CI 0.53 to
1.65).15 The second subsequent RCT (267 people with a first
episode of symptomatic proximal deep vein thrombosis; open label)
compared warfarin or acenocoumarol treatment for 3 months
versus 12 months.16 It found no significant difference in recurrence
of venous thromboembolism over a mean of 3 years between longer
and shorter treatment (21/134 [15.7%] with 12 months v 21/133
[15.8%] with 3 months; RR 0.99, 95% CI 0.57 to 1.73). However,
it found that mean time to recurrence was shorter with 3 months’
than with 12 months’ treatment (11.2 months with 3 months v 16
months with 12 months; no further data reported).16 Intensity of
anticoagulation: We found one RCT (96 people with a first episode
of idiopathic venous thromboembolism) comparing international
normalised ratio targets of 2.0–3.0 versus 3.0–4.5 over 12 weeks’
treatment with warfarin after an initial course of intravenous
heparin.17 It found similar recurrence rates at 10 months for both
international normalised ratio target ranges (1/47 [2.1%] with lower
range v 1/49 [2.0%] with higher range; P > 0.05), but found
significantly fewer haemorrhagic events with the lower target range
(2/47 [4.3%] with lower range v 11/49 [22.4%] with higher range;
ARR 18%, 95% CI 5% to 32%; RR 0.19, 95% CI 0.04 to 0.81;
NNT 6, 95% CI 4 to 23).17 Abrupt versus gradual
discontinuation of anticoagulation: One RCT (41 people with
deep vein thrombosis who had received iv heparin for 3–5 days
followed by warfarin for 3–6 months) compared abrupt withdrawal
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of warfarin versus an additional month of warfarin at a fixed low dose
of 1.25 mg daily.18 It found similar recurrence with abrupt com-
pared with gradual discontinuation (3 people with abrupt withdrawal
v 1 person with gradual withdrawal; CI not reported).18

Harms: Warfarin: Two non-systematic reviews of RCTs and cohort studies
found annual bleeding rates of 0–5% (fatal bleeding) and 2–8%
(major bleeds).19,20 Rates depended on how bleeding was defined
and the intensity of anticoagulation. Acenocoumarol plus
intravenous unfractionated heparin versus acenocoumarol
alone for initial treatment: In the RCT comparing acenocoumarol
plus heparin versus acenocoumarol alone, one person in the
combined treatment group committed suicide at 6 months.12 There
were two cancer related deaths, confirmed by postmortem exami-
nation, in the group treated with warfarin alone: one in week 11 and
the other in week 12. Longer versus shorter duration of
anticoagulation: No individual RCT in either review comparing
length of anticoagulation found a significant increase in bleeding
complications during prolonged compared with shorter treatment
for venous thromboembolism.13,14 Both reviews included studies
with different periods of treatment and the populations studied had
different types of venous thromboembolism (see benefits above).
The first review found that prolonged compared with shorter anti-
coagulation significantly increased the risk of major haemorrhage
(see glossary, p 298) (19/758 [2.5%] with prolonged anticoagula-
tion v 4/742 [0.5%] with shorter anticoagulation; OR 3.75, 95%
CI 1.63 to 8.62).13 The second review found a greater risk of major
haemorrhage with prolonged compared with shorter anticoagula-
tion, but the difference was not significant (10/917 [1.1%] with
prolonged anticoagulation v 6/906 [0.7%] with shorter anticoagu-
lation; RR 1.43, 95% CI 0.51 to 4.01).14

Comment: Studies assessing harm: These varied in regard to diagnostic
criteria, definitions of adverse events, and intensity of anticoagula-
tion, making interpretation difficult.13,14 Duration of
anticoagulation: The absolute risk of recurrent venous thrombo-
embolism decreases with time, whereas the relative risk reduction
with treatment remains constant. Observed recurrence of venous
thromboembolism is therefore dependent on length of follow up.
Harms of treatment, including major haemorrhage, continue during
prolonged treatment. Individuals have different risk profiles and it is
likely that the optimal duration of anticoagulation will vary.

OPTION UNFRACTIONATED AND LOW MOLECULAR WEIGHT
HEPARIN

Systematic reviews have found that low molecular weight heparin reduces
the incidence of recurrent thromboembolic disease and decreases the
risk of major haemorrhage compared with unfractionated heparin. One
systematic review found no significant difference between long term low
molecular weight heparin and oral anticoagulation in recurrent
thromboembolism, major haemorrhage, or mortality. One systematic
review of weak RCTs found no significant difference in recurrence of
thromboembolism between heparin treatment at home and in hospital.
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Benefits: Low molecular weight heparin versus unfractionated heparin
in people with proximal deep vein thrombosis: We found one
systematic review21 and one subsequent RCT22 in people with
symptomatic proximal deep vein thrombosis, and one systematic
review23 in people with symptomatic venous thromboembolism that
included two RCTs in people with proximal deep vein thrombosis.
The first review (search date 1994, 10 RCTs, 1424 people) found
that low molecular weight heparin (LMWH) (see glossary, p 298)
significantly reduced symptomatic thromboembolic complications
compared with unfractionated heparin (5 RCTs: 17/540 [3%] with
LMWH v 36/546 [7%] with unfractionated heparin; RR 0.47, 95%
CI 0.27 to 0.82) and mortality (21/540 [4%] with LMWH v 39/546
[7%] with unfractionated heparin; RR 0.53, 95% CI 0.31 to
0.90).21 The second review23 (search date not stated, 16
unblinded and blinded RCTs, 6042 people with symptomatic
venous thromboembolism) included two RCTs24,25 in people with
proximal deep vein thrombosis published after the search date of
the first review. Results for people with proximal deep vein throm-
bosis alone were not analysed separately.23 The first RCT included in
the review (961 people, unblinded) compared LMWH twice daily for
1 week versus LMWH once daily for 4 weeks versus intravenous
unfractionated heparin.24 It found that both LMWH regimens sig-
nificantly increased thrombus regression at 21 days compared with
unfractionated heparin (167/312 [53.5%] with once daily LMWH v

129/321 [40.2%] with unfractionated heparin; RR 1.29, 97.5%
CI 1.08 to 1.53; 175/328 [53.4%] with twice daily LMWH v

129/321 [40.2%] with unfractionated heparin; RR 1.28, 97.5%
CI 1.08 to 1.52). It found that twice daily LMWH significantly
reduced recurrent thromboembolism at 90 days compared with
unfractionated heparin (7/388 [1.8%] with twice daily LMWH v

24/375 [6.4%] with unfractionated heparin; RR 0.28, 97.5%
CI 0.11 to 0.74), but found no significant difference between once
daily LMWH and unfractionated heparin (13/374 [3.5%] with once
daily LMWH v 24/375 [6.4%] with unfractionated heparin; RR 0.55,
97.5% CI 0.24 to 1.16). The second RCT included in the review
(538 people, unblinded) compared fixed dose LMWH versus
adjusted dose unfractionated heparin for 12 days.25 It found no
significant difference in thrombus regression at 7–15 days between
LMWH and unfractionated heparin (RR 0.93, 95% CI 0.82 to 1.05).
It found that LMWH significantly reduced recurrent venous
thromboembolism compared with unfractionated heparin (ARs not
provided; OR 0.66, 95% CI 0.51 to 0.86).25 The subsequent RCT
(294 people with acute proximal deep vein thrombosis, unblinded)
compared intravenous unfractionated heparin in hospital versus
LMWH twice daily given mainly at home (outpatients) or alterna-
tively in hospital versus subcutaneous heparin calcium given at
home.22 It found no significant difference in recurrent deep vein
thrombosis (6/98 [6%] with unfractionated heparin v 6/97 [6%]
with LMWH v 7/99 [7%] with subcutaneous heparin calcium).22 See
systematic anticoagulation under stroke management, p 240.
Once daily versus twice daily LMWH: We found one systematic
review (search date 1999, 5 RCTs, 1522 people with symptomatic
proximal deep vein thrombosis) comparing once versus twice daily
LMWH for 5–10 days.26 It found no significant difference in the

Thromboembolism
C

ar
di

ov
as

cu
la

r
di

so
rd

er
s

290

 BMJ Publishing Group Ltd 2004



proportion of people with symptomatic or asymptomatic venous
thromboembolism at 10 days or 3 months between once and twice
daily LMWH (symptomatic venous thromboembolism at 10 days: 5
RCTs, OR 0.82, 95% CI 0.26 to 2.49; at 3 months: 3 RCTs,
OR 0.85, 95% CI 0.48 to 1.49). Long term low molecular weight
heparin versus oral anticoagulation: We found one systematic
review (search date 2001, 7 RCTs, 1137 people with proximal deep
vein thrombosis treated initially with LMWH or unfractionated
heparin for 5–10 days) comparing long term oral anticoagulation
versus long term LMWH.27 It found no significant difference
between LMWH and oral anticoagulation in recurrent symptomatic
thromboembolism (27/568 [4.8%] v 38/569 [6.7%]; OR 0.70,
95% CI 0.42 to 1.16) or mortality (21/568 [3.7%] v 14/569
[2.5%]; OR 1.51, 95% CI 0.77 to 2.97).27 Home versus hospital
treatment with short term heparin: We found one systematic
review (search date 2000, 3 RCTs, 1104 people).28 Two of the RCTs
in the systematic review compared LMWH at home versus unfrac-
tionated heparin in hospital, and the other RCT compared LMWH
both at home and in hospital. The RCTs had methodological
problems, including high exclusion rates and partial hospital treat-
ment in the home treatment arms. The systematic review found no
significant difference between treatments in recurrence of
thromboembolism, minor bleeding, major haemorrhage (see glos-
sary, p 298), or mortality.28

Harms: Haemorrhage and mortality with low molecular weight heparin
versus unfractionated heparin: We found two systematic
reviews.21,23 The first review found that unfractionated heparin was
associated with significantly higher rates of clinically important
bleeding compared with LMWH (21/759 [3%] with unfractionated
heparin v 6/753 [0.8%] with LMWH; RR 3.47, 95% CI 1.41 to
8.55).21 One RCT (538 people with proximal deep vein thrombosis)
included in the second review23 found that LMWH significantly
reduced the composite end point of death, recurrent venous
thromboembolism, or major bleeding at 6 months compared with
unfractionated heparin (18/265 [7%] with LMWH v 35/273 [13%]
with unfractionated heparin; RR 0.53, 95% CI 0.31 to 0.90).25

Thrombocytopenia with low molecular weight heparin versus
unfractionated heparin: We found one systematic review29 and
one subsequent RCT.30 The review (3306 people treated for at least
5 days) found no significant difference between LMWH and unfrac-
tionated heparin in the risk of thrombocytopenia (RR 0.85, 95%
CI 0.45 to 1.62).29 The subsequent RCT (1137 people with symp-
tomatic venous thromboembolism, unblinded) assessed the risk of
thrombocytopenia with three treatments: LMWH for 5–7 days;
LMWH for 26–30 days; or unadjusted dose unfractionated heparin
for 5–7 days.30 It found that short term LMWH was associated with
less thrombocytopenia compared with long term LMWH or unfrac-
tionated heparin (0/388 [0%] with short term LMWH v 2/374
[0.53%] with long term LMWH v 2/375 [0.53%] with unfractionated
heparin). The RCT did not assess the significance of the difference
between groups. Long term low molecular weight heparin
versus anticoagulation: One systematic review found that long
term anticoagulation significantly reduced major haemorrhage
compared with long term LMWH (7 RCTs; 5/568 [0.9%] v 14/569
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[2.5%]; OR 0.38, 95% CI 0.15 to 0.94) but, when only high quality
RCTs were included, it found no significant difference in major
haemorrhage between long term LMWH and anticoagulation (3
RCTs; 4/236 [1.7%] with long term LMWH v 5/241 [2.1%] with
anticoagulation; OR 0.80, 95% CI 0.21 to 3.00).27

Comment: Studies assessing harm: These varied in their diagnostic criteria
and definitions of adverse events, making interpretation difficult.

OPTION COMPRESSION STOCKINGS

We found no RCTs of standard compression stockings for treating people
with proximal deep vein thrombosis. One RCT found that made to
measure knee length graduated compression stockings significantly
reduced post-thrombotic syndrome over 5–8 years compared with no
stockings.

Benefits: We found no systematic review but found one RCT (194 people with
a first episode of venogram proven proximal deep vein thrombosis)
comparing made to measure knee length graduated compression
stockings (see comment below) versus no stockings for 2 years.31

Median follow up was 76 months (range 60–96 months). It found
that, compared with no stockings, compression stockings signifi-
cantly reduced mild to moderate post-thrombotic syndrome (19/94
[20%] with compression stockings v 46/94 [47%] with no stock-
ings; P < 0.001) and severe post-thrombotic syndrome (11/100
[11%] with stockings v 23/100 [23%] with no stockings;
P < 0.001).31

Harms: The RCT gave no information on harms.31

Comment: The compression stockings evaluated in the RCT were made to
measure rather than the standard sized stockings generally used in
clinical practice.31

QUESTION What are the effects of treatment for isolated calf vein
thrombosis?

OPTION WARFARIN

We found no RCTs comparing warfarin versus placebo. One RCT found
that warfarin plus intravenous unfractionated heparin reduced rates of
proximal extension compared with heparin alone. One unblinded RCT
found no significant difference in recurrent thromboembolism or rates of
major haemorrhage between 6 and 12 weeks of warfarin.

Benefits: Versus placebo: We found no systematic review and no RCTs. Plus
heparin versus warfarin alone: We found no systematic review.
We found one RCT that compared intravenous unfractionated
heparin (international normalised ratio [see glossary, p 297]
2.5–4.2) for at least 5 days with or without 3 months of warfarin. It
found that heparin plus warfarin significantly reduced proximal
extension of clot at 1 year compared with heparin alone (1/23 [4%]
people with heparin plus warfarin v 9/28 [32%] people with heparin
alone; ARR 28%, 95% CI 9% to 47%).6 Duration of
anticoagulation: We found one unblinded RCT (736 people,
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including 197 with isolated calf vein thrombosis) comparing
6 weeks versus 12 weeks of warfarin, which found no significant
difference in recurrence of venous thromboembolism (AR 2/105
[1.9%] with 6 weeks v 3/92 [3.3%] with 12 weeks; RR 0.58, 95%
CI 0.10 to 3.36).15

Harms: See harms of anticoagulation under treatments for proximal deep
vein thrombosis, p 289. Duration of anticoagulation: One RCT
(197 people) found no significant difference in rate of haemorrhage
between 6 weeks and 12 weeks of warfarin (AR 13/105 [12.4%]
with 6 weeks v 19/92 [20.6%] with 12 weeks; RR 0.59, 95%
CI 0.31 to 1.26).15

Comment: Many reported cases of isolated calf vein thrombosis are asympto-
matic but detected radiologically for research purposes. We found
limited evidence about the clinical importance of asymptomatic calf
vein thrombosis. Similarly, studies into the incidence of pulmonary
embolism associated with isolated calf vein thrombosis detected
asymptomatic embolism by ventilation–perfusion scanning, and the
clinical relevance of these findings is unclear.

QUESTION What are the effects of treatments for pulmonary
embolism?

OPTION ANTICOAGULATION

We found no direct evidence in people with pulmonary embolism about
the optimum intensity and duration of anticoagulation. Evidence for
intensity and duration of treatment has been extrapolated from RCTs in
people with proximal deep vein thrombosis and any venous
thromboembolism. One small RCT found that heparin plus warfarin
significantly reduced mortality in people with pulmonary embolism
compared with no anticoagulation. One RCT in people with symptomatic
pulmonary embolism who did not receive thrombolysis or embolectomy
found no significant difference between low molecular weight heparin and
unfractionated heparin in mortality or new episodes of thromboembolism.
Another RCT in people with proximal deep vein thrombosis without clinical
signs or symptoms of pulmonary embolism but with high probability lung
scan findings found that low molecular weight heparin reduced the
proportion of people with new episodes of venous thromboembolism
compared with intravenous heparin.

Benefits: We found no RCTs comparing heparin versus placebo, warfarin
versus placebo, or heparin plus warfarin versus heparin alone or
versus warfarin alone. Heparin plus warfarin versus no
anticoagulation: We found no systematic review. We found one
RCT (published 1960; 35 people with pulmonary embolism) com-
paring heparin plus warfarin versus no anticoagulation.32 It found
that anticoagulation significantly reduced mortality at 1 year com-
pared with no anticoagulation (0/16 [0%] deaths with anticoagula-
tion v 5/19 [26%] deaths with no anticoagulation; NNT 4, 95% CI 2
to 16).32 Duration and intensity of anticoagulation: We found
no direct evidence in people with pulmonary embolism. Evidence for
intensity and duration of treatment has been extrapolated from
RCTs in people with proximal deep vein thrombosis and any venous
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thromboembolism. These trials found that bleeding rates were
increased by higher international normalised ratio (see glossary,
p 297) target ranges (international normalised ratio 3.0–4.5), but
recurrence rates were not significantly different compared with a
lower range (international normalised ratio 2.0–3.0), and that
longer courses of anticoagulation reduced recurrence compared
with shorter courses (see benefits of anticoagulation under treat-
ments for proximal deep vein thrombosis, p 287). Low molecular
weight heparin versus unfractionated heparin: We found no
systematic review but found two RCTs.33,34 The first RCT (612
people with symptomatic pulmonary embolism who did not receive
thrombolysis or embolectomy) found no significant difference in
mortality between low molecular weight heparin (LMWH —
tinzaparin) and intravenous heparin (AR 12/304 [3.9%] with tinza-
parin v 14/308 [4.5%] with heparin; P = 0.7) or recurrent throm-
boembolism (5/304 [1.6%] with tinzaparin v 6/308 [1.9%] with
heparin; P = 0.8).33 The second RCT (200 people with proximal
deep vein thrombosis without clinical signs or symptoms of pulmo-
nary embolism but with high probability lung scan findings) found
that fixed dose LMWH (see glossary, p 298) given once daily
significantly reduced the proportion of people with new episodes of
venous thromboembolism compared with dose adjusted intrave-
nous heparin (AR 0/97 [0%] with LMWH v 7/103 [6.8%] with iv
heparin; P = 0.01).34

Harms: The first RCT comparing LMWH versus unfractionated heparin found
no significant difference in the rate of major haemorrhage (see
glossary, p 298) (3/304 [1.0%] with LMWH v 5/308 [1.6%] with
unfractionated heparin; P = 0.5).33 The second RCT also found no
significant difference in the risk of major haemorrhage (1/97 [1%]
with LMWH v 2/103 [2%] with iv heparin; P = 0.6).34 See harms of
anticoagulation under treatments for proximal deep vein thrombo-
sis, p 289. However, in both RCTs, the incidence of major haemor-
rhage was low and the number of people is likely to have been too
small to detect a clinically important difference.33,34

Comment: None.

OPTION THROMBOLYSIS

RCTs identified by a systematic review found no significant difference in
mortality between thrombolysis plus heparin and heparin alone, and
found that thrombolysis may increase the incidence of intracranial
haemorrhage. One small RCT identified by the review found limited
evidence that adding thrombolysis to heparin may reduce mortality in
people with shock owing to massive pulmonary embolism.

Benefits: We found one systematic review,35 one subsequent RCT,36 and one
large, non-randomised trial (see comment below).37 Plus heparin
versus heparin alone: One systematic review (search date 1998)
identified nine RCTs comparing various thrombolytic agents versus
heparin.35 The review did not perform a meta-analysis. The largest
RCT (160 people with angiographically documented pulmonary
embolism) identified by the review compared a 12 hour infusion of
urokinase followed by heparin versus heparin alone. It found no
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significant difference between treatments in mortality (6/82 [7%]
with combined treatment v 7/78 [9%] with heparin alone; RR 1.23,
95% CI 0.43 to 3.49) or recurrent pulmonary embolism at 12
months (12/82 [15%] with combined treatment v 15/78 [19%] with
heparin alone; RR 1.31, 95% CI 0.66 to 2.63).35 Seven short term
RCTs identified by the review compared urokinase, streptokinase, or
recombinant tissue-type plasminogen activator followed by heparin
versus heparin alone, where heparin was adjusted to maintain a
therapeutic partial thromboplastin time. They found no significant
difference in mortality or recurrent embolism at 24 hours to 30
days. One small RCT identified by the review (8 people with shock
related to pulmonary embolism) comparing bolus streptokinase
versus heparin found limited evidence that streptokinase may
reduce mortality (0/4 [0%] with streptokinase v 4/4 [100%] with
heparin).35 However, these results should be interpreted with cau-
tion as people receiving heparin alone had a much longer delay
between onset of symptoms and initiation of treatment than people
receiving streptokinase. One subsequent RCT (256 people) com-
paring alteplase plus heparin versus placebo plus heparin for 2 days
found no significant difference in in-hospital mortality over a mean
16.7 days (4/118 [3.4%] with alteplase plus heparin v 3/118
[2.2%] with heparin alone; P = 0.71).36 However, it also found that
people given heparin alone compared with heparin plus alteplase
were significantly more likely to receive rescue thrombolysis
(P = 0.004). This makes the results difficult to interpret.36 Versus
each other: The systematic review identified six RCTs (491 people)
comparing different thrombolytic agents versus each other.35 It
found no significant difference in mortality or recurrent pulmonary
embolism with different thrombolytics.

Harms: One systematic review (search date not stated)38 assessing haem-
orrhagic complications of anticoagulation identified the same 16
RCTs as the review above.35 It found a similar range of major
bleeding event rates with thrombolysis compared with thrombolytics
plus heparin or heparin alone (0–48% with thrombolytics v 0–45%
with thrombolytics plus heparin v 0–27% with heparin alone).38 It
also found similar rates of major bleeding events with different
thrombolytics (9–14%). It found that intravenous thrombolytics
increased the proportion of people who had an intracranial haem-
orrhage compared with heparin (896 people; 1.2% with thrombo-
lytics [half of which were fatal] v 0% with heparin alone).38

Comment: Versus heparin: One additional, non-randomised trial (719 peo-
ple), which excluded people with shock, found limited evidence that
thrombolytics reduced overall mortality (8/169 [5%] with thrombo-
lytics v 61/550 [11%] with heparin; RR 0.43, 95% CI 0.21 to 0.87)
and recurrent pulmonary embolism over 30 days compared with
heparin (13/169 [8%] with thrombolytics v 103/550 [19%] with
heparin; RR 0.25, 95% CI 0.13 to 0.51).37 However, these results
should be interpreted with caution as people receiving heparin were
older and more likely to have underlying cardiac or pulmonary
disease than those receiving thrombolytics.
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QUESTION What are the effects of computerised decision support
on oral anticoagulation management?

OPTION COMPUTERISED DECISION SUPPORT FOR ORAL
ANTICOAGULATION MANAGEMENT

We found no RCTs comparing computerised decision support versus usual
management of oral anticoagulation that used clinically important
outcomes (major haemorrhage or death). One systematic review and
three subsequent RCTs have found that, compared with usual care,
computerised decision support in oral anticoagulation significantly
increases time spent in the target international normalised ratio range.
Another subsequent RCT found no significant difference between
computerised decision support and standard manual support in the time
spent in the target international normalised ratio range. A subsequent RCT
of initiation of warfarin found that computerised decision support
significantly reduced the mean time taken to reach therapeutic levels of
anticoagulation compared with usual care. Most RCTs were small and brief.

Benefits: Clinical outcomes: We found no systematic review and no RCTs.
Laboratory outcomes: We found one systematic review39 and five
subsequent RCTs.40–44 The review (search date 1997, 9 RCTs,
1336 people) included eight RCTs using warfarin and one using
heparin.39 The computer systems advised the doses for initiation of
anticoagulation (2 RCTs) and for maintenance of anticoagulation (6
RCTs). Follow up was short (15 days to 12 months). Indications for
treatment included cardiac diseases and venous thrombosis. The
outcome reported by 7/9 RCTs (693 people) in the systematic
review was the proportion of days within the target range of
anticoagulation. The review found that computerised decision sup-
port (see glossary, p 297) increased the time that the international
normalised ratio (see glossary, p 297) was in the target range
compared with usual care (OR 1.29, 95% CI 1.12 to 1.49). Rean-
alysis excluding one trial that introduced significant heterogeneity
found similar results (OR for remaining RCTs 1.25, 95% CI 1.08 to
1.45). The first subsequent RCT (285 people) compared a compu-
terised decision support dosing system versus physician adjusted
dosing in five hospitals.40 People who were taking warfarin for at
least 6 days were selected and followed for at least 3 months
(results from 254 people [89%] were analysed). People managed
by computerised decision support spent significantly more time with
their international normalised ratio in the target range than people
managed conventionally (63% with computerised decision support
v 53% with conventional management; P < 0.05).40 The second
subsequent RCT (244 people) compared a package of care that
included computerised decision support versus traditional hospital
outpatient management.41 The intervention was based in primary
care: a practice nurse clinic that included near patient international
normalised ratio testing and computerised decision support. It
found significantly more time spent in the target range after 12
months with packaged care versus traditional outpatient manage-
ment (69% with packaged care v 57% with traditional care;
P < 0.001), but found no significant difference in the proportion of
tests in range (61% with packaged care v 51% with traditional care;
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reported as non-significant, no further data provided) or in the point
prevalence of tests in range (71% with packaged care v 62% with
traditional care; reported as non-significant, no further data pro-
vided).41 The third subsequent RCT (101 people receiving oral
anticoagulation after heart valve replacement) compared a compu-
terised decision support system versus standard manual monitoring
of international normalised ratio over 315 days.42 It found no
significant difference in the proportion of international normalised
ratios in the target range or time spent in the target range (no
further data and no mean follow up time provided). It found that
people had significantly fewer dose changes with computerised
than with standard manual monitoring (31% with computerised v

47% with manual; P = 0.02). The fourth subsequent RCT (335
people receiving initiation, 916 people receiving maintenance anti-
coagulation treatment for a variety of indications) compared a
computerised decision support system for both dosing and appoint-
ment scheduling versus standard manual monitoring by “expert
physicians”.43 It found that significantly more people managed by
computerised decision support compared with standard monitoring
achieved a stable international normalised ratio in the first month
(39% with computerised decision support v 27% with standard
monitoring; P < 0.01) and spent more time with their international
normalised ratio in the target range over 3 months (71% with
computerised decision support v 68% with standard monitoring;
P < 0.001). The fifth subsequent RCT (122 people on warfarin after
hip replacement) compared usual care versus computerised deci-
sion support.44 Only initiation of warfarin was studied. It found that
computerised decision support significantly reduced the mean time
taken to reach therapeutic levels of anticoagulation compared with
usual care (2.8 days with computerised decision support v 4.7 days
with usual care; P = 0.002).44

Harms: One systematic review (search date 1997, 9 RCTs, 1336 people)
found major haemorrhages (see glossary, p 298) in 14/700 (2%)
people with computerised decision support compared with 25/636
(4%) in the standard monitoring group.39 Most of the events occurred
in one study, making meta-analysis inappropriate. One RCT found no
significant difference in overall mortality or serious adverse events
with computerised decision support versus usual care.40

Comment: We found limited evidence (from small trials with short follow up of
proxy outcomes) on the use of computerised decision support in
oral anticoagulation management. Computerised decision support
for oral anticoagulation seems to be at least as effective as human
performance in terms of time spent in the target international
normalised ratio range. It is not clear if this will translate to improved
clinical outcomes. Larger and longer trials that measure clinical
outcomes (particularly harms) are needed.

GLOSSARY
Computerised decision support system A computer program that provides
advice on the significance and implications of clinical findings or laboratory results.
International normalised ratio (INR) A value derived from a standardised
laboratory test that measures the effect of an anticoagulant. The laboratory
materials used in the test are calibrated against internationally accepted standard
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reference preparations, so that variability between laboratories and different
reagents is minimised. Normal blood has an international normalised ratio of 1.
Therapeutic anticoagulation often aims to achieve an international normalised ratio
value of 2.0–3.5.
Low molecular weight heparin (LMWH) is made from heparin using chemical or
enzymatic methods. The various formulations of LMWH differ in mean molecular
weight, composition, and anticoagulant activity. As a group, LMWHs have distinct
properties and it is not yet clear if one LMWH will behave exactly like another. Some
LMWHs given subcutaneously do not require monitoring.
Major haemorrhage Exact definitions vary between studies but usually a major
haemorrhage is one involving intracranial, retroperitoneal, joint, or muscle bleeding
leading directly to death or requiring admission to hospital to stop the bleeding or
provide a blood transfusion. All other haemorrhages are classified as minor.
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Varicose veins
Search date July 2003

Paul Tisi

QUESTIONS

Effects of treatments in adults with varicose veins . . . . . . . . . . . . . .302

INTERVENTIONS

Likely to be beneficial
Surgery (more effective than

injection sclerotherapy) . . . .304

Unknown effectiveness
Compression stockings . . . . . .302
Injection sclerotherapy. . . . . . .302

To be covered in future updates
Advice to elevate the legs
Comparison of different surgical

techniques

See glossary, p 306

Key Messages

¶ Surgery We found no RCTs comparing surgery versus no treatment or com-
pression stockings. RCTs have found that surgery reduced varicose vein
recurrence and incidence of new varicose veins at 1 to 10 years compared with
injection sclerotherapy.

¶ Compression stockings One crossover RCT found no significant difference in
symptoms between compression stockings for 4 weeks and no treatment in
people with varicose veins. However, the study may have lacked power to
detect clinically important effects.

¶ Injection sclerotherapy One RCT found no significant difference between
polidocanol and sodium tetradecyl sulphate for improving the appearance of
varicose veins at 16 weeks. One RCT reported a similar incidence of new
varicose veins at 5 or 10 years with standard dose sclerotherapy, high dose
sclerotherapy, and foam sclerotherapy.
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DEFINITION Although we found no consistent definition of varicose veins,1 the
term is commonly taken to mean veins that are distended and
tortuous. Any vein may become varicose, but the term “varicose
veins” conventionally applies to varices of the superficial leg veins.
The condition is caused by poorly functioning valves within the
lumen of the veins. Blood flows from the deep to the superficial
venous systems through these incompetent valves, causing persist-
ent superficial venous hypertension, which leads to varicosity of the
superficial veins. Common sites of valvular incompetence include
the saphenofemoral and saphenopopliteal junctions and perforat-
ing veins connecting the deep and superficial venous systems along
the length of the leg. Sites of venous incompetence are determined
by clinical examination, handheld Doppler, or by duplex ultrasound.
Symptoms of varicose veins include distress about cosmetic
appearance, pain, itch, limb heaviness, and cramps. This review
focuses on uncomplicated, symptomatic varicose veins. We have
excluded treatments for chronic venous ulceration and other com-
plications. We have also excluded studies that solely examine
treatments for small, dilated veins in the skin of the leg, known as
thread veins, spider veins, or superficial telangiectasia.

INCIDENCE/
PREVALENCE

One large US cohort study found the biannual incidence of varicose
veins to be 2.6% in women and 2.0% in men.2 Incidence was
constant over the age of 40 years. The prevalence of varicose veins
in Western populations has been estimated in one study to be about
25–30% among women and 10–20% in men.3 A recent Scottish
cohort study has, however, found a higher prevalence of varices of
the saphenous trunks and their main branches in men than in
women (40% men and 32% women).4

AETIOLOGY/
RISK FACTORS

One large case control study found that women with two or more
pregnancies were at increased risk of varicose veins compared with
women with fewer than two pregnancies (RR about 1.2–1.3 after
adjustment for age, height, and weight).2 It found that obesity was
also a risk factor, although only among women (RR about 1.3). One
narrative systematic review found insufficient evidence on the
effects of other suggested risk factors, including genetic predispo-
sition; prolonged sitting or standing; tight undergarments; low fibre
diet; constipation; deep vein thrombosis, and smoking.3

PROGNOSIS We found no reliable data on prognosis, nor on the frequency of
complications, which include chronic inflammation of affected veins
(phlebitis), venous ulceration, and rupture of varices.

AIMS OF
INTERVENTION

Treating varicose veins aims to reduce symptoms, improve appear-
ance, and prevent recurrence and complications, with minimal
adverse effects.

OUTCOMES Symptoms, including pain, ache, itch, heaviness, cramps, and
cosmetic distress or cosmetic appearance (self or physician rated);
quality of life; recurrence rates; complications of treatment, includ-
ing haematoma formation; pigmentation; ulceration; superficial
thrombophlebitis, and deep venous and pulmonary thromboembo-
lism. Retreatment rates were only considered if other outcomes
were unavailable, and are described only in comments.

METHODS Clinical Evidence search and appraisal July 2003.
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QUESTION What are the effects of treatments in adults with
varicose veins?

OPTION COMPRESSION STOCKINGS

One crossover RCT found no significant difference in symptoms between
compression stockings for 4 weeks and no treatment in people with
varicose veins. However, the study may have lacked power to detect
clinically important effects.

Benefits: Versus no treatment: We found one crossover RCT (72 people
aged < 65 years with ≥ 2 of the following symptoms: pain, heavi-
ness, itch, night cramps, swelling, or cosmetic distress).5 People
with a history of deep vein thrombosis were excluded. The study did
not specify the sites of venous incompetence. It compared four
treatments: a pharmacological agent (O-[beta-hydroxyethyl]-
rutoside, 1 g/day orally), placebo alone, stockings plus placebo, and
stockings plus the drug. Stockings were fitted to apply a pressure of
30–40 mm Hg to each ankle. Each treatment was given for 4 weeks
before crossover to another treatment. The trial found no significant
difference between stockings plus placebo and placebo alone for
any symptom scores after each treatment (analysis not by intention
to treat; 6 people excluded from analysis; symptom scores meas-
ured on 100 point visual analogue scale [high score = more
severe]; pain: mean score 35 with stockings v 38 with placebo,
P = 0.06; heaviness: 34 with stockings v 36 with placebo,
P = 0.39; itch: 32 with stockings v 31 with placebo, P = 0.56;
swelling: 28 with stockings v 35 with placebo, P = 0.13; night
cramps: 22 with stockings v 25 with placebo, P = 0.24; cosmetic
distress: 43 with stockings v 41 with placebo, P = 0.43). The RCT
may have lacked power to detect clinically important effects.
Versus injection sclerotherapy: See benefits of injection sclero-
therapy, p 302. Versus surgery: See benefits of surgery, p 304.

Harms: The RCT did not report on harms of compression stockings.

Comment: Versus no treatment: The RCT did not report whether investigators
were blinded to treatment allocation.5 Reliability of results could be
reduced because previous treatments might continue to have
effects even after crossover. The study did not report the duration of
any washout period, which may have reduced such an effect
between treatment periods.

OPTION INJECTION SCLEROTHERAPY

One RCT found no significant difference between polidocanol and sodium
tetradecyl sulphate for improving the appearance of varicose veins at 16
weeks. One RCT reported a similar incidence of new varicose veins at 5 or
10 years with standard dose conventional sclerotherapy, high dose
conventional sclerotherapy, and foam sclerotherapy.

Benefits: Versus no treatment: One systematic review (search date 2001)
found no RCTs.1 Versus compression stockings: One systematic
review (search date 2001) found no RCTs.1 Different types of
sclerosant: See glossary, p 306. One systematic review (search
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date 2001) found no RCTs reporting clinical outcomes in people
with varicose veins.1 We found one subsequent RCT.6 The RCT (129
people with a total of 169 varicose veins: 58 veins < 1 mm
diameter; 55 veins 1–3 mm diameter; 54 veins 3–6 mm diameter)
excluded people with saphenofemoral or saphenopopliteal incom-
petence.6 Each vein, rather than each person, was randomly
allocated to injection sclerotherapy with either polidocanol or
sodium tetradecyl sulphate. The strength of solution depended on
the size of vein being treated (veins < 1 mm diameter: polidocanol
0.5% or sodium tetradecyl sulphate 0.5%; veins 1–3 mm diameter:
polidocanol 1% or sodium tetradecyl sulphate 0.5%; veins 3–6 mm
diameter: polidocanol 3% or sodium tetradecyl sulphate 1.5%). The
study found no significant difference between polidocanol and
sodium tetradecyl sulphate in change in photographic appearance
of veins 16 weeks after treatment (scale of 1 to 5 [1 = worse than
pretreatment photograph; 5 = complete disappearance]; mean
score 4.5 with both treatments; P = 0.12). Foam sclerotherapy
versus conventional sclerotherpy: See glossary, p 305. We
found one RCT in 887 people with uncomplicated varicose veins
and long saphenous incompetence, with or without perforator
incompetence.7 It compared six treatment arms: standard dose
conventional sclerotherapy (1–2 mL 2% or 3% sodium tetradecyl
sulphate according to vein calibre, with 2 to 3 weeks’ compression
after sclerotherapy); high dose conventional sclerotherapy (3–6 mL
3% sodium tetradecyl sulphate, with 1 to 2 weeks’ compression);
foam sclerotherapy (foaming agent plus 3% sodium tetradecyl
sulphate); ligation (see glossary, p 306); stab avulsion (see glos-
sary, p 305); and ligation plus sclerotherapy.7 The RCT found that
the incidence of new veins was similar with foam sclerotherapy,
standard dose conventional sclerotherapy, and high dose conven-
tional sclerotherapy at 5 and 10 years (AR for new veins at 5 years:
48% with standard dose sclerotherapy v 41% with high dose
sclerotherapy v 44% with foam sclerotherapy; AR for new veins at
10 years: 56% with standard dose sclerotherapy v 49% with high
dose sclerotherapy v 51% with foam sclerotherapy; significance not
reported). Versus surgery: See benefits of surgery, p 304.

Harms: Different types of sclerosant: The RCT only reported local reac-
tions.6 It found that both treatments were associated with similar
rates of ecchymosis (70% of veins treated with sodium tetradecyl
sulphate v 58% with polidocanol), hyperpigmentation (64% with
sodium tetradecyl sulphate v 53% with polidocanol), and thrombo-
sis (46% with sodium tetradecyl sulphate v 42% with polidocanol;
significance not stated for any comparison). Polidocanol reduced
local urticaria and skin necrosis compared with sodium tetradecyl
sulphate (skin necrosis 7% with sodium tetradecyl sulphate v 0%
with polidocanol; urticaria 36% with sodium tetradecyl sulphate v

23% with polidocanol; significance not reported). Foam
sclerotherapy versus conventional sclerotherapy: The RCT did
not discuss harms.7 Versus surgery: See harms of surgery, p 304.

Comment: Versus surgery: See comment under surgery, p 304.
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OPTION SURGERY VERSUS NON-SURGICAL TREATMENT

We found no RCTs comparing surgery versus no treatment or compression
stockings. RCTs have found that surgery reduced varicose vein
recurrence and incidence of new varicose veins at 1 to 10 years
compared with injection sclerotherapy.

Benefits: Versus no treatment: We found no RCTs. Versus compression
stockings: We found no RCTs. Versus injection sclerotherapy:
We found four RCTs comparing surgical versus non-surgical treat-
ments for varicose veins.7–10 The first RCT (164 people with
symptomatic primary varicose veins, aged 21–65 years) compared
surgery versus injection sclerotherapy (polidocanol 30 mg/mL;
0.5–0.75 mL injected into each varicosity, repeated after
1–2 weeks if required).8 People were allocated to treatments with-
out regard for site of venous incompetence (53 legs with
saphenofemoral or saphenopopliteal incompetence alone; 97 legs
with saphenofemoral or saphenopopliteal incompetence combined
with perforator incompetence; 17 legs with perforator incompe-
tence only). Among people allocated to surgery, the surgical tech-
nique depended on the site of venous incompetence (see comment
below). It found that surgery increased the proportion of people who
were free of varicose veins at 5 years compared with injection
sclerotherapy (AR for freedom from varicose vein at 5 years: 55%
with surgery v 3% with sclerotherapy; significance not reported; see
comment below). The second RCT (249 people with varicose veins
but no prior treatment, aged 15–64 years) compared surgery versus
injection sclerotherapy.9 The study did not specify the proportions of
people with saphenofemoral, saphenopopliteal, or perforator
incompetence. The extent and type of surgery depended on the site
of venous incompetence (see comment below). The trial did not
report on symptoms, quality of life, or recurrence (see comment
below). The third RCT (82 people aged over 18 years) compared
sclerotherapy (3% polidocanol; repeat treatments at 2 and/or
4 weeks as necessary) versus avulsion (see glossary, p 305) under
local anaesthetic.10 People with saphenofemoral or deep venous
incompetence were excluded. Sclerotherapy significantly increased
recurrence at 1 and 2 years compared with avulsion (AR for
recurrence at 1 year: 25% with sclerotherapy v 2.1% with avulsion;
RR 12, 95% CI 1.62 to 88.7; AR for recurrence at 2 years: 37.5%
with sclerotherapy v 2.1% with avulsion; RR 18, 95% CI 2.5 to
129.5). The fourth RCT, in 887 people with long saphenous incom-
petence, with or without perforator incompetence, compared six
treatments: standard dose conventional sclerotherapy (148 peo-
ple); high dose conventional sclerotherapy (136 people); foam
sclerotherapy (see glossary, p 305) (150 people); ligation (see
glossary, p 306) (155 people); stab avulsion (144 people); and
combined ligation and high dose conventional sclerotherapy (154
people).7 Avulsion or ligation with or without sclerotherapy reduced
the incidence of new varicose veins at 5 and 10 years compared
with sclerotherapy alone, although it was not clear whether differ-
ences were significant (AR for new veins at 5 years: 48% with
standard dose sclerotherapy v 41% with high dose sclerotherapy v

44% with foam sclerotherapy v 34% with ligation v 40% with stab
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avulsion v 37% with ligation plus sclerotherapy; AR for new veins at
10 years: 56% standard dose sclerotherapy v 49% high dose
sclerotherapy v 51% foam sclerotherapy v 38% ligation v 41% stab
avulsion v 37% ligation plus sclerotherapy; no significance tests
reported).

Harms: Versus injection sclerotherapy: The first RCT reported postopera-
tive wound infection in 6% and symptoms of sural or saphenous
nerve injury in 10% of surgically treated patients (rates not reported
in sclerotherapy group).8 Five people (proportion not stated) in the
sclerotherapy group had migratory thrombophlebitis and 28%
developed haematoma (rates not reported in surgical group). Dura-
tion of sick leave was greater with surgery than with sclerotherapy
(mean duration 20 days with surgery v 1 day with sclerotherapy;
significance not reported). One person in the surgical arm had a
symptomatic pulmonary embolism that resolved without complica-
tions. No thromboembolic events occurred in the sclerotherapy
group. The second RCT reported that one person in the surgically
treated group had severe bronchospasm under anaesthetic.9 The
5 year follow up to this study reported that during surgery one
person had a myocardial infarction and one person had a pulmo-
nary embolus.11 The third RCT found no significant difference in
phlebitis between avulsion and sclerotherapy at 2 weeks (12% with
avulsion v 27% with sclerotherapy; P = 0.07).10 Sclerotherapy
reduced telangiectasia (thread veins) at 2 years compared with
avulsion (6.2% with avulsion v 0% with sclerotherapy; P = 0.039).
The fourth RCT did not discuss harms.7

Comment: Versus injection sclerotherapy: The effects of surgery versus
injection sclerotherapy or other treatments may vary according to
the sites of venous incompetence. However, none of the identified
RCTs reported relative effects with regard to sites of venous incom-
petence. In the surgical groups of the first two RCTs, varicose veins
from saphenofemoral or saphenopopliteal incompetence were
treated by ligation and stripping (see glossary, p 306), while
incompetent perforator veins were treated by avulsion.8,9 The first
RCT did not report whether the investigators were blinded to
treatment allocation.8 It was not clear whether analysis was by
intention to treat. The follow up rate at 5 years was about 77%. The
second RCT found that surgery reduced retreatment rates com-
pared with sclerotherapy at 3 years (14% with surgery v 22% with
sclerotherapy; significance not reported).9 The 5 year follow up of
the same RCT also found that surgery reduced retreatment rates
(24.2% with surgery v 40% with sclerotherapy; significance not
reported; no blinding of assessors).11

GLOSSARY
Avulsion Used to treat multiple varicosities after saphenofemoral or saphenopo-
pliteal ligation or in patients with perforator incompetence. Small incisions are
made in the skin overlying each varicosity and the affected vein interrupted or
excised.

Foam sclerotherapy A new technique in which a standard sclerosant is mixed with
air to create a foam. This is then injected into the varicosities under ultrasound
guidance.
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Ligation Involves tying off a vein close to the site of incompetence to prevent blood
flowing from the deep to the superficial system.
Sclerosant An injected solution which displaces blood from the vein, causing
inflammation of the vein wall and occlusion. Commonly used sclerosants include
sodium tetradecyl sulphate (sotradecol) and polidocanol (also called aetoxysclerol;
aethoxysclerol; aethoxyskerol, or hydroxypolyaethoxydodecan).
Stripping A wire, plastic, or metal rod is passed through the lumen of the
saphenous vein and is used to strip the entire vein out of the leg. This disconnects
any superficial veins from the deep venous system.

Substantive changes
Injection sclerotherapy One RCT added;7 conclusions unchanged.
Surgery versus non-surgical treatment Two RCTs added;7,10 conclusions
unchanged.
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Absence seizures in children
Search date September 2003

Ewa Posner

QUESTIONS

Effects of treatments for typical absence seizures in children . . . . . .309

INTERVENTIONS

Trade off between benefits and
harms

Ethosuximide* . . . . . . . . . . . .310
Lamotrigine . . . . . . . . . . . . . .311
Valproate* . . . . . . . . . . . . . . .309

Unknown effectiveness
Gabapentin. . . . . . . . . . . . . . .312

To be covered in future updates
Atypical absence seizures
Clonazepam

*We found no RCT evidence for
valproate or ethosuximide versus
placebo but there is consensus
belief that valproate and
ethosuximide are beneficial in
typical absence seizures

See glossary, p 312

Key Messages

¶ Ethosuximide We found one systematic review. It found no RCTs comparing
ethosuximide versus placebo. There is, however, consensus that ethosuximide
is beneficial, although it is associated with rare but serious adverse effects,
including aplastic anaemia, skin reactions, and renal and hepatic impairment.
The review found three small RCTs comparing ethosuximide versus valproate. It
found no significant difference between ethosuximide and valproate in clinical
response (as determined by either electroencephalogram or telemetry record-
ings, or observer reports of seizure frequency). The review found no RCTs
comparing ethosuximide versus other anticonvulsants.

¶ Lamotrigine One RCT in children and adolescents who had previously ben-
efited from lamotrigine found that lamotrigine increased the proportion of
children who remained seizure free compared with placebo. However, lamot-
rigine is associated with serious skin reactions. We found no RCTs comparing
lamotrigine versus other anticonvulsants.

¶ Valproate We found one systematic review. It found no RCTs comparing
valproate versus placebo. There is, however, consensus that valproate (sodium
valproate or valproic acid) is beneficial, although it is associated with rare but
serious adverse effects, including behavioural and cognitive abnormalities, liver
necrosis, and pancreatitis. The review found three small RCTs comparing
valproate versus ethosuximide. It found no significant difference between
valproate and ethosuximide in clinical response (as determined by either
electroencephalogram or telemetry recordings, or observer reports of seizure
frequency). The review found no RCTs comparing valproate versus other
anticonvulsants.

¶ Gabapentin One small RCT found no significant difference between gabapen-
tin versus placebo in the frequency of typical absence seizures. However, the
study may have lacked power to detect clinically important effects.
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DEFINITION Absence seizures are sudden, frequent episodes of unconscious-
ness lasting a few seconds and are often accompanied by simple
automatisms. Typical absence seizures display a characteristic
electroencephalogram showing regular symmetrical generalised
spike and wave complexes with a frequency of 3 Hz. Typical absence
seizures should not be confused with atypical absence seizures,
which differ markedly in electroencephalogram findings and ictal
behaviour, and usually present with other seizure types in a child
with a background of learning disability and severe epilepsy.1

Childhood absence epilepsy is an epileptic syndrome (see glossary,
p 312) whereby typical absence seizures are the only type of
seizures experienced by a child of otherwise normal development in
the absence of any structural lesions. However, in many children,
typical absence seizures coexist with other types of seizures and
constitute a number of distinct epileptic syndromes such as juvenile
myoclonic epilepsy or juvenile absence epilepsy. This differentiation
into typical versus atypical seizures is important, as the natural
history and response to treatment varies in the two groups. Inter-
ventions for atypical absence seizures are not included in this
chapter.

INCIDENCE/
PREVALENCE

About 10% of seizures in children with epilepsy are typical absence
seizures.1 Annual incidence has been estimated at 0.7–4.6/
100 000 people in the general population and 6–8/100 000 in
children aged 0–15 years. Prevalence is 5–50/100 000 people in
the general population.2 Age of onset ranges from 3–13 years, with
a peak at 6–7 years.

AETIOLOGY/
RISK FACTORS

The cause of childhood absence epilepsy is presumed to be genetic.
Seizures can be triggered by hyperventilation in susceptible
children.

PROGNOSIS In childhood absence epilepsy, in which typical absence seizures
are the only type of seizures suffered by the child, seizures generally
cease spontaneously by 12 years of age or sooner. Less than 10%
of children develop infrequent generalised tonic clonic seizures and
it is very rare for them to continue having absence seizures.3 In
other epileptic syndromes (in which absence seizures may coexist
with other types of seizure) prognosis is varied, depending on the
syndrome. Absence seizures have a significant impact on quality of
life. The episode of unconsciousness may occur at any time, and
usually without warning. Affected children need to take precautions
to prevent injury during absences and refrain from activities that
would put them at risk if seizures occurred (e.g. climbing heights,
swimming unsupervised, or cycling on busy roads). Often, school
staff members are the first to notice the recurrent episodes of
absence seizures, and treatment is generally initiated because of
the adverse impact on learning.

AIMS OF
INTERVENTION

Cessation or decrease in the frequency of seizures, with minimum
adverse effects of treatment.

OUTCOMES Seizure frequency measured as normalisation of the electroen-
cephalogram; adverse effects of treatment with anticonvulsants.
We found no studies assessing quality of life.

METHODS Clinical Evidence search and appraisal September 2003.

Absence seizures in children
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QUESTION What are the effects of treatments for typical absence
seizures in children?

OPTION VALPROATE

We found one systematic review. It found no RCTs comparing valproate
versus placebo. There is, however, consensus that valproate (sodium
valproate or valproic acid) is beneficial, although it is associated with rare
but serious adverse effects, including behavioural and cognitive
abnormalities, liver necrosis, and pancreatitis. The review found three
small RCTs comparing valproate versus ethosuximide. It found no
significant difference between valproate and ethosuximide in clinical
response (as determined by either electroencephalogram or telemetry
recordings, or observer reports of seizure frequency). The review found no
RCTs comparing valproate versus other anticonvulsants.

Benefits: We found one systematic review (search date 2003).4 Versus
placebo: The review found no RCTs.4 Versus ethosuximide: The
review4 found three small RCTs.5–7 Results from the RCTs could not
be pooled because each assessed different outcomes. The first RCT
(28 treatment-naı̈ve children and adolescents aged 4–15 years
with typical absence seizures) compared sodium valproate versus
ethosuximide for up to 4 years.5 Response was measured by 6 hour
telemetry at two intervals 6 months apart, and parent and teacher
reports of seizure frequency. The RCT found no significant difference
in overall improvement between sodium valproate and ethosux-
imide (AR for > 50% decrease in the seizure frequency over 6
months: 12/14 [85.7%] with sodium valproate v 11/13 [84.6%]
with ethosuximide; RR 1.01, 95% CI 0.74 to 1.39). The second
RCT (45 children and adolescents aged 3–18 years with absence
seizures, including children with other seizure types, children refrac-
tory to anticonvulsant treatment, and children who had not previ-
ously received any anticonvulsant treatment [naı̈ve children]) com-
pared valproic acid versus ethosuximide followed by a crossover
after 6 weeks.6 Response to treatment was defined as no general-
ised spike wave discharges on 12 hour telemetered electroen-
cephalogram. The RCT found no significant difference in response
between valproic acid and ethosuximide at 6 weeks (naı̈ve: 6/7
[86%] with valproic acid v 4/9 [44 %] with ethosuximide; RR 1.93,
95% CI 0.88 to 4.25; refractory: 3/15 [20%] with valproic acid v

4/14 [29%] with ethosuximide; RR 0.70, 95% CI 0.19 to 2.59). The
third RCT (20 children aged 5–8 years) compared sodium valproate
versus ethosuximide for up to 2 years in children with recent (< 6
months) onset of absence seizures.7 Seizure frequency was
assessed using electroencephalogram recordings and parent com-
pleted record cards. The RCT found no significant difference in
complete remission of seizures between sodium valproate and
ethosuximide (AR for remission of seizures [time to follow up not
reported]: 7/10 [70%] with sodium valproate v 8/10 [80%] with
ethosuximide; RR 0.88, 95% CI 0.53 to 1.46).7 Versus other
anticonvulsants: The review found no RCTs.4

Harms: Common adverse effects associated with valproic acid include
dyspepsia, weight gain, tremor, transient hair loss, and haemato-
logical abnormalities. Rare adverse effects include behavioural and
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cognitive abnormalities, potentially fatal liver necrosis, and pan-
creatitis.1 One RCT included in the review reported adverse events
in children who had not previously received any anticonvulsant
treatment.6 The adverse events with valproic acid and ethosuximide
included nausea, vomiting, poor appetite, drowsiness, dizziness,
headache, and leukopenia. Transient thrombocytopenia occurred in
two children with valproic acid. No child withdrew from the trial
because of these events. Another RCT included in the review
reported acute pancreatitis (1 child) and weight gain not responding
to dietary restriction (1 child) with sodium valproate, and drowsi-
ness (1 child receiving a high dose of ethosuximide).5 The third RCT
reported infrequent adverse events with both sodium valproate
(transient nausea and vomiting, decreased number of platelets
without thrombocytopenia) and ethosuximide (tiredness).7

Comment: The RCTs comparing sodium valproate versus ethosuximide suggest
a beneficial effect with sodium valproate and ethosuximide.5–7 We
found one study (crossover, 35 children with typical absence
seizures) comparing sodium valproate versus ethosuximide or pla-
cebo for 4 weeks.8 This is an old study, reported in Japanese. A
summary of the results in English, reported together with another
RCT,5 suggests that it found no significant difference in clinical
effectiveness between sodium valproate and ethosuximide.8

OPTION ETHOSUXIMIDE

We found one systematic review. It found no RCTs comparing
ethosuximide versus placebo. There is, however, consensus that
ethosuximide is beneficial, although it is associated with rare but serious
adverse effects, including aplastic anaemia, skin reactions, and renal and
hepatic impairment. The review found three small RCTs comparing
ethosuximide versus valproate. It found no significant difference between
ethosuximide and valproate in clinical response (as determined by either
electroencephalogram or telemetry recordings, or observer reports of
seizure frequency). The review found no RCTs comparing ethosuximide
versus other anticonvulsants.

Benefits: We found one systematic review (search date 2003).4 Versus
placebo: The review found no RCTs.4 Versus valproate: See
benefits of valproate, p 309. Versus other anticonvulsants: The
review found no RCTs.4

Harms: Common adverse effects associated with ethosuximide include
gastrointestinal disturbances, anorexia, weight loss, drowsiness,
photophobia, headache, and behaviour and psychotic distur-
bances. Rare adverse effects include aplastic anaemia, serious skin
reactions, and renal and hepatic impairment.1 Versus valproate:
See harms of valproate, p 309.

Comment: None.
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OPTION LAMOTRIGINE

One RCT in children and adolescents who had previously benefited from
lamotrigine found that lamotrigine increased the proportion of children
who remained seizure free compared with placebo. However, lamotrigine
is associated with serious skin reactions. We found no RCTs comparing
lamotrigine versus other anticonvulsants.

Benefits: We found one systematic review (search date 2003).4 Versus
placebo: The review4 found no RCTs in unselected children or
adolescents with typical absence seizures, but it found one RCT in
children and adolescents, in whom lamotrigine had previously been
shown to be clinically effective.9 The RCT (29 children and adoles-
cents aged 3–15 years) with newly diagnosed typical absence
seizures, in whom lamotrigine was clinically effective) compared
lamotrigine versus placebo for four weeks.9 Response was meas-
ured with 24 hour ambulatory electroencephalogram and a hyper-
ventilation test (see glossary, p 312) during the electroencephalo-
gram. The RCT found that lamotrigine significantly increased the
proportion of children who remained seizure free for 4 weeks
compared with placebo (AR for remaining seizure free: 64% with
lamotrigine v 21% with placebo; P = 0.03). Versus other
anticonvulsants: The review found no RCTs.4

Harms: Versus placebo: The RCT reported abdominal pain, headache,
nausea, anorexia, dizziness, and hyperkinesia with lamotrigine.9

Skin rash was reported in 10/29 (35%) children, but only in one did
the investigator consider it to be causally related to lamotrigine. The
children from this RCT were recruited into an open label continua-
tion study (252 children; 43 [17%] with absence seizures), which
looked at long term tolerability of lamotrigine.10 A high proportion of
these children (125/252 [49.6%]) discontinued, mostly because of
inadequate response or for administrative reasons. The average
duration of lamotrigine exposure was 96.7 weeks. The study found
that the most common adverse events were dizziness (23/252
[9.1%]), somnolence (20/252 [7.9%]), nausea (16/252 [6.3%]),
vomiting (13/252 [5.2%]), and headache (13/252 [5.2%]). We
also found two open label add-on studies (study participants are
receiving treatment for absence seizures at the time of enrolment
and continue the treatment during the study) that reported on
adverse events with lamotrigine.11,12 The first add-on study (117
children aged 0–17 years with various drug resistant epilepsies)
reported adverse events in 25/117 (21%) children during treatment
with lamotrigine, including skin rash (mainly in children also receiv-
ing sodium valproate), ataxia, drowsiness, headache, and vomiting.
Skin rash was reported as the main adverse event, occurring in 12
children (10 children were receiving valproic acid) 1–18 days after
initiation of lamotrigine. No correlation was found with lamotrigine
blood levels.12 The second add-on study (285 children aged < 13
years with refractory epilepsies and ≥ 2 seizure types) found that
rash was the most common adverse event leading to discontinua-
tion of lamotrigine (withdrawal of 21/285 [7.4%] from the study).11

A higher rate of withdrawal was reported from the group receiving
concomitant sodium valproate (occurrence of rash according to
concomitant medication, sodium valproate 22.8%, carbamazepine
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11.7%, and phenytoin 10.8%). Other adverse events leading to
withdrawal of two or more children treated with lamotrigine were
increased seizure frequency (1.8%), somnolence (1.1%), agitation
(0.7%), ataxia (0.7%), fever (0.7%), and vomiting (0.75%).

Comment: The RCT randomised a group of children who responded to treat-
ment with lamotrigine in an open label trial (potentially introducing
selection bias).9

OPTION GABAPENTIN

One small RCT found no significant difference between gabapentin and
placebo in frequency of typical absence seizures. However, the trial may
have lacked power to detect clinically important effects.

Benefits: We found no systematic review. Versus placebo: We found one
RCT (33 children aged 4–16 years with absence seizures) compar-
ing gabapentin (15–20 mg/kg daily) versus placebo.13 The study
consisted of a 2 week double blind treatment phase followed by a 6
week open label phase. Response was assessed as the change
from baseline in seizure frequency (measured with quantified elec-
troencephalogram) after 2 weeks. The RCT found no significant
difference between gabapentin compared with placebo in fre-
quency of typical absence seizures after 2 weeks. However, the trial
may have lacked power to detect clinically important effects (see
comment).Versus other anticonvulsants: We found no RCTs.

Harms: The RCT found that somnolence and dizziness were the most
frequent adverse events.13 All reported adverse events were mild to
moderate and no children withdrew from the study because of
adverse events of treatment. This is consistent with the adverse
effect profile of gabapentin reported by one other study.14

Comment: The RCT was of short duration and used relatively small doses of
gabapentin.13 The target dosage range was 15–20 mg/kg daily,
although the current maintenance dose used in children with other
types of epilepsy is 30 mg/kg daily.

GLOSSARY
Epileptic syndrome The term used in the classification of childhood seizure
disorders. It relates to a recognisable clinical and electroencephalogram pattern.
Hyperventilation test The test is performed by asking a child to breathe slowly
and deeply for 3 minutes. In 90% of children with childhood absence epilepsy this
will precipitate an absence attack.

Substantive changes
Valproate versus ethosuximide One systematic review added;4 conclusions
unchanged.
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Acute otitis media
Search date June 2003

Paddy O’Neill and Tony Roberts

QUESTIONS

Effects of treatments . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .317
Effects of interventions to prevent recurrence . . . . . . . . . . . . . . . . .323

INTERVENTIONS

TREATMENT
Likely to be beneficial
Ibuprofen . . . . . . . . . . . . . . . .317
Paracetamol . . . . . . . . . . . . . .317

Trade off between benefits and
harms

Antibiotics (antibiotics compared
with placebo, choice of antibiotic
regimen, immediate compared
with delayed antibiotic treatment,
short compared with longer
courses of antibiotics) . . . . .317

Likely to be ineffective or harmful
Myringotomy . . . . . . . . . . . . .322

PREVENTION OF RECURRENCE
Likely to be beneficial
Xylitol chewing gum or syrup . .324

Trade off between benefits and
harms

Antibiotic prophylaxis
(long term) . . . . . . . . . . . . .323

Likely to be ineffective or harmful
Tympanostomy

(ventilation tubes) . . . . . . . .325

To be covered in future updates
Pneumococcal and influenza

vaccines

Covered elsewhere in Clinical
Evidence

See otitis media with effusion,
p 684

See glossary, p 326

Key Messages

Treatment
¶ Ibuprofen One RCT in children aged 1–6 years receiving antibiotic treatment

found that ibuprofen reduced earache as assessed by parental observation
after 2 days compared with placebo.

¶ Paracetamol One RCT in children aged 1–6 years receiving antibiotic treat-
ment found that paracetamol reduced earache as assessed by parental
observation after 2 days compared with placebo.

¶ Antibiotics compared with placebo We found four systematic reviews
comparing antibiotics versus placebo in acute otitis media but using different
inclusion criteria and outcome measures. One review in children aged 4
months to 18 years found a reduction in symptoms with a range of antibiotics
(cephalosporins, erythromycin, penicillins, trimethoprim–sulfamethoxazole
[co-trimoxazole]) after 7–14 days of treatment compared with placebo.
Another review in children younger than 2 years found no significant difference
in clinical improvement between antibiotics (penicillins, sulphonamides,
amoxicillin/clavulanic acid [co-amoxiclav]) and placebo alone or placebo with
myringotomy after 7 days. A third review in children aged 4 weeks to 18 years
found that antibiotics (ampicillin, amoxicillin) reduced clinical failure rate within
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2–7 days compared with placebo or observational treatment. The fourth review
in children aged 6 months to 15 years found that, compared with placebo, the
early use of antibiotics (erythromycin, penicillins) reduced the proportion of
children still in pain 2–7 days after presentation, and reduced the risk of
developing contralateral acute otitis media. This review also found that antibi-
otics increased the risk of vomiting, diarrhoea, or rashes.

¶ Choice of antibiotic regimen One systematic review in children aged 4
months to 18 years found no significant difference between a range of
antibiotics in rate of treatment success at 7–14 days or of middle ear effusion
at 30 days. Another systematic review in children aged 4 weeks to 18 years
found no significant difference between antibiotics in clinical failure rates within
3–14 days. The second review also found that adverse effects, primarily
gastrointestinal, were more common with cefixime compared with amoxicillin
or ampicillin, and were more common with amoxicillin/clavulanate (original
formulation) compared with azithromycin.

¶ Immediate compared with delayed antibiotic treatment One RCT in
children aged 6 months to 10 years found that immediate compared with
delayed antibiotic treatment reduced the number of days of earache, ear
discharge, and amount of daily paracetamol used after the first 24 hours of
illness, but found no significant difference between groups in daily pain scores.
It also found that immediate antibiotic treatment increased diarrhoea com-
pared with delayed antibiotic treatment.

¶ Short compared with longer courses of antibiotics One systematic review
and two subsequent RCTs have found that 10 day compared with 5 day courses
of antibiotics reduce treatment failure, relapse, and reinfection at 8–14 days,
but found no significant difference between groups at 20–42 days.

¶ Myringotomy One RCT in infants aged 3 months to 1 year found no significant
difference in resolution of clinical symptoms between groups receiving myrin-
gotomy only, antibiotic only, and myringotomy plus antibiotic, but found higher
rates of persistent infection with myringotomy only. A second RCT in children
aged 2–12 years found no significant difference between myringotomy and no
treatment in reduction of pain at 24 hours or 7 days. A third RCT in children
aged 7 months to 12 years found higher rates of initial treatment failure
(resolution of symptoms within 12 hours) for severe episodes of acute otitis
media treated by myringotomy and placebo compared with antibiotic.

Prevention of recurrence
¶ Xylitol chewing gum or syrup One RCT found that xylitol syrup or chewing gum

reduced the proportion of children with at least one episode of acute otitis
media compared with control. It found no significant difference between xylitol
lozenges and control gum. It found that more children taking xylitol withdrew
because of abdominal pain or other unspecified reasons compared with
control.

¶ Antibiotic prophylaxis (long term) One systematic review in children and
adults has found that long term antibiotic prophylaxis reduced recurrence of
acute otitis media compared with placebo. However, one subsequent RCT in
children aged 3 months to 6 years found no significant difference between
antibiotic prophylaxis and placebo in preventing recurrence. The RCTs provided
insufficient evidence on adverse effects of long term antibiotic prophylaxis.
We found insufficient evidence on which antibiotic to use, for how long, and
how many previous episodes of acute otitis media justify starting preventive
treatment.
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¶ Tympanostomy (ventilation tubes) One small RCT found that tympanostomy
tube insertion reduced the mean number of acute otitis media episodes during
the first 6 month period after treatment compared with myringotomy alone or
no surgery, but not during the subsequent 18 months. It also found a
non-significant trend for more recurrent infections and worse hearing, after
tube extrusion, in those treated with tympanostomy. It found more tympano-
sclerosis in ears that received ventilating tubes compared with myringotomy
alone or no surgery.

DEFINITION Otitis media is an inflammation in the middle ear. Subcategories
include acute otitis media (AOM), recurrent AOM, and chronic
suppurative otitis media. AOM is the presence of middle ear
effusion in conjunction with rapid onset of one or more signs or
symptoms of inflammation of the middle ear. Uncomplicated AOM is
limited to the middle ear cleft.1 AOM presents with systemic and
local signs, and has a rapid onset. The persistence of an effusion
beyond 3 months without signs of infection defines otitis media with
effusion (also known as “glue ear”; see otitis media with effusion,
p 684). Chronic suppurative otitis media is characterised by con-
tinuing inflammation in the middle ear causing discharge (otor-
rhoea) through a perforated tympanic membrane (chronic suppu-
rative otitis media, p 645).

INCIDENCE/
PREVALENCE

AOM is common and has a high morbidity and low mortality in
otherwise healthy children. In the UK, about 30% of children under
3 years of age visit their general practitioner with AOM each year,
and 97% receive antimicrobial treatment.2 By 3 months of age,
10% of children have had an episode of AOM. It is the most
common reason for outpatient antimicrobial treatment in the USA.3

AETIOLOGY/
RISK FACTORS

The most common bacterial causes for AOM in the USA and UK are
Streptococcus pneumoniae, Haemophilus influenzae, and Morax-

ella catarrhalis.2 Similar pathogens are found in Colombia.4 The
incidence of penicillin resistant S pneumoniae has risen, but rates
differ between countries. The most important risk factors for AOM
are young age and attendance at daycare centres, such as nursery
schools. Other risk factors include being white; male sex; a history
of enlarged adenoids, tonsillitis, or asthma; multiple previous epi-
sodes; bottle feeding; a history of ear infections in parents or
siblings; and use of a soother or pacifier. The evidence for an effect
of environmental tobacco smoke is controversial.2

PROGNOSIS In about 80% of children, the condition resolves in about 3 days
without antibiotic treatment. Serious complications are rare in
otherwise healthy children but include hearing loss, mastoiditis (see
glossary, p 326), meningitis, and recurrent attacks.2 The World
Health Organization estimates that each year 51 000 children
under the age of 5 years die from complications of otitis media in
developing countries.5

AIMS OF
INTERVENTION

To reduce the severity and duration of pain and other symptoms, to
prevent complications, and to minimise adverse effects of treatment.

OUTCOMES Pain control (in infants this can be assessed by surrogate measures
such as parental observation of distress/crying and analgesic use);
incidence of complications such as deafness (usually divided into

Acute otitis media
C

hi
ld

he
al

th
316

 BMJ Publishing Group Ltd 2004



short and long term hearing loss), recurrent attacks of AOM,
mastoiditis, and meningitis; resolution of otoscopic appearances;
incidence of adverse effects of treatment.

METHODS Clinical Evidence search and appraisal June 2003.

QUESTION What are the effects of treatments?

OPTION ANALGESICS

One RCT in children aged 1–6 years receiving antibiotic treatment found
that ibuprofen or paracetamol reduced earache as assessed by parental
observation after 2 days compared with placebo.

Benefits: We found no systematic review but found one RCT (219 children
aged 1–6 years with otoscopically diagnosed acute otitis media and
receiving antibiotic treatment with cefaclor for 7 days) comparing
the effect of three times daily treatment with ibuprofen or paraceta-
mol versus placebo for 48 hours on earache (otalgia) and related
outcomes.6 It found that ibuprofen significantly reduced the inci-
dence of earache after 2 days as assessed by parental observation
compared with placebo (AR 5/71 [7%] with ibuprofen v 19/75
[25%] with placebo; RR 0.28, 95% CI 0.11 to 0.71; NNT 5, 95%
CI 3 to 15) and with paracetamol compared with placebo (AR 7/73
[10%] v 19/75 [25%] with placebo; RR 0.38, 95% CI 0.17 to 0.85;
NNT 6, 95% CI 3 to 28). It found no difference between paraceta-
mol and ibuprofen for reducing earache, and no difference between
ibuprofen or paracetamol and placebo for other outcomes (appear-
ance of the tympanic membrane; rectal temperature; and parental
assessment of appetite, sleep, and playing activity).

Harms: The RCT found that 11 children experienced mild nausea, vomiting,
and abdominal pain (5 [7%] taking ibuprofen, 3 [4%] taking
paracetamol, and 3 [4%] taking placebo). None were withdrawn
from treatment.6

Comment: The evidence from this RCT is limited because the assessment of
the child’s pain relief was based on parental observation using a
scale of 0 or 1.6 The paracetamol versus placebo result has been
recalculated by Clinical Evidence from data in the original publica-
tion, and corrects the stated conclusions of the RCT.

OPTION ANTIBIOTICS

We found four systematic reviews comparing antibiotics versus placebo in
acute otitis media, which used different inclusion criteria and outcome
measures. One review in children aged 4 months to 18 years found a
reduction in symptoms with a range of antibiotics (cephalosporins,
erythromycin, penicillins, trimethoprim–sulfamethoxazole
[co-trimoxazole]) after 7–14 days of treatment compared with placebo.
Another review in children younger than 2 years found no significant
difference in clinical improvement between antibiotics (penicillins,
sulphonamides, amoxicillin/clavulanic acid [co-amoxiclav]) and placebo
alone or placebo with myringotomy after 7 days. A third review in children
aged 4 weeks to 18 years found that antibiotics (ampicillin, amoxicillin)
reduced clinical failure rate within 2–7 days compared with placebo or
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observational treatment. The fourth review in children aged 6 months to
15 years found that, compared with placebo, the early use of antibiotics
(erythromycin, penicillins) reduced the proportion of children still in pain
2–7 days after presentation and reduced the risk of developing
contralateral acute otitis media. This review also found that antibiotics
increased the risk of vomiting, diarrhoea, or rashes.

Benefits: We found four systematic reviews.1,7–9 Versus placebo or no
treatment: One systematic review (search date 1992, 33 RCTs,
5400 children aged 4 months to 18 years) identified four RCTs (535
children receiving analgesics or other symptomatic relief).7 Acute
otitis media (AOM) was defined as bulging or opacification of the
tympanic membrane with or without erythema, accompanied by at
least one of the following signs: fever, otalgia, irritability, otorrhoea,
lethargy, anorexia, vomiting, diarrhoea, and mobility of the tympanic
membrane absent or markedly decreased. It found a significant
reduction in symptoms with a range of antibiotics (cephalosporins,
erythromycin, penicillins, trimethoprim–sulfamethoxazole
[co-trimoxazole]) after 7–14 days of treatment compared with
placebo (4 RCTs; ARR 13.7%, 95% CI 8.2% to 19.2%; NNT 7, 95%
CI 5 to 12).7 The second systematic review (search date 1997, 741
children aged < 2 years) identified four RCTs comparing antibiotics
(penicillins, sulphonamide, amoxicillin/clavulanic acid
[co-amoxiclav]) versus placebo alone or versus placebo with myrin-
gotomy (see glossary, p 326).8 Three RCTs used diagnosis of AOM
based on otoscopic appearance of the tympanic membrane and
clinical signs of acute infection, and one RCT used otoscopy alone.
The systematic review found no significant difference between
antibiotics and placebo in symptomatic clinical improvement within
7 days (OR 1.31, 95% CI 0.83 to 2.08). Otoscopic appearance,
middle ear effusion, and bacteriology were not considered as end
points.8 A third systematic review (search date 1999, 5 RCTs, 1518
children aged 4 weeks to 18 years) compared the effects of antibi-
otics (ampicillin, amoxicillin [amoxycillin]) versus placebo or obser-
vational treatment.1 AOM was defined as the presence of middle
ear effusion in conjunction with rapid onset of one or more signs or
symptoms of inflammation of the middle ear, and was categorised
as uncomplicated AOM when limited to the middle ear cleft. Clinical
failure was defined as the presence of pain, fever, middle ear
effusion, clinical signs of otitis media, or suppurative complications
such as mastoiditis (see glossary, p 326). The review found that
antibiotics (ampicillin, amoxicillin) significantly reduced clinical fail-
ure rate within 2–7 days compared with placebo or observational
treatment (reduction of 12.3%, 95% CI 21.8% to 2.8%; NNT 8,
95% CI 5 to 36).1 A fourth systematic review (search date 2000, 9
RCTs, 2288 children aged 6 months to 15 years) compared early
use of antibiotics (erythromycin, penicillins, sulphonamides) versus
placebo.9 AOM was defined as acute earache with at least one
abnormal eardrum, otoscopic middle ear effusion, and general
signs and symptoms. Pain was assessed using parental report/
score card/diary or clinician assessment at 4 days. The review found
that antibiotics significantly reduced the proportion of children still
in pain 2–7 days after presentation compared with placebo (175/
1160 [15.1%] with antibiotics v 234/1128 [20.7%] with placebo;
ARR 5.6%, 95% CI 2.5% to 8.7%; RR 0.72, 95% CI 0.62 to 0.85;
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NNT 17, 95% CI 11 to 40). In addition, it found significantly fewer
children experienced contralateral AOM with antibiotics (35/329
[10.6%] with antibiotics v 56/337 [16.6%] with placebo;
ARR 5.9%, 95% CI 1.0% to 10.8%; RR 0.65, 95% CI 0.45 to 0.94).
The review found no significant difference between groups in the
rate of subsequent recurrence of AOM (187/864 [21.6%] with
antibiotics v 175/804 [21.8%] with placebo; RR 0.99, 95% CI 0.83
to 1.19), abnormal tympanometry at 1 month (85/234 [36.3%]
with antibiotics v 91/238 [38.2%] with placebo; RR 0.94, 95%
CI 0.74 to 1.19), or abnormal tympanometry at 3 months (38/182
[20.9%] with antibiotics v 49/188 [26.1%] with placebo; RR 0.80,
95% CI 0.55 to 1.16). Four RCTs (717 children) reported pain
outcomes (parental report of pain or symptom diary) 24 hours after
presentation. All four RCTs found no significant difference in pain
outcomes between antibiotics and placebo (RR 1.02, 95% CI 0.85
to 1.22). Most RCTs did not state the time interval between onset of
symptoms and starting treatment; the two RCTs that did, stated
1–24 hours and about 30 hours. Only 1/2202 children developed
mastoiditis (in a penicillin treated group).9

Harms: Two systematic reviews gave no information on adverse events.7,8

The third systematic review found that adverse effects, primarily
gastrointestinal, were more common in children taking cefixime
than in children taking amoxicillin or ampicillin (5 RCTs, rate
difference 8.4%, 95% CI 3.8% to 13.1%; NNH 12, 95% CI 8 to 27),
and were more common in children taking amoxicillin/clavulanate
(original formulation) than in those taking azithromycin (3 RCTs, rate
difference –18.0, 95% CI –28.0 to –8.0; NNH 6, 95% CI 4 to 13).1

The fourth systematic review found that antibiotics significantly
increased the risk of vomiting, diarrhoea, or rashes (AR 57/345
[17%] with antibiotics v 38/353 [11%] with control; RR 1.55, 95%
CI 1.11 to 2.16; NNH 17, 95% CI 9 to 152).9

Comment: One systematic review7 excluded two placebo controlled trials that
were included in another review9 because they included myrin-
gotomy as part of the treatment. This may have biased the results in
favour of antibiotic treatment and may explain the higher absolute
risk reduction quoted in the first review.7 Another systematic review
commented on the difficulty of performing meta-analyses because
of the varying criteria between studies for defining AOM and out-
come measures.1 The variation between the systematic reviews
that provide numbers needed to treat for the effect of antibiotics
versus placebo is because of differences in entry criteria and
outcome measures. We found inadequate evidence for the effec-
tiveness of antibiotics in countries where the incidence of compli-
cating mastoiditis is high.

OPTION CHOICE OF ANTIBIOTIC REGIMEN

One systematic review in children aged 4 months to 18 years found no
significant difference between a range of antibiotics in rate of treatment
success at 7–14 days or of middle ear effusion at 30 days. Another
systematic review in children aged 4 weeks to 18 years found no
significant difference between antibiotics in clinical failure rates within
3–14 days. The second review also found that adverse effects, primarily
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gastrointestinal, were more common with cefixime compared with
amoxicillin or ampicillin, and were more common with
amoxicillin/clavulanate (original formulation) compared with azithromycin.

Benefits: We found two systematic reviews.1,7 One systematic review (search
date 1992, 33 RCTs, 5400 children aged 4 months to 18 years)
compared a range of antibiotics (cephalosporins, erythromycin,
penicillins, co-trimoxazole).7 Acute otitis media was defined as
bulging or opacification of the tympanic membrane with or without
erythema, accompanied by at least one sign (fever, otalgia, irrita-
bility, otorrhoea, lethargy, anorexia, vomiting, diarrhoea, mobility of
the tympanic membrane absent or markedly decreased). Treatment
success was defined as the absence of all presenting signs and
symptoms of acute otitis media at the evaluation point closest to
7–17 days after start of treatment. The systematic review found no
significant differences between different antibiotics in rate of treat-
ment success at 7–14 days or of middle ear effusion at 30 days.7

A second systematic review (search date 1999) found no significant
difference between penicillin and ampicillin or amoxicillin (amoxy-
cillin) in clinical failure rates within 7–14 days (3 RCTs, 491 children
aged 4 weeks to 18 years; clinical failure rate difference +4.5%,
95% CI –1.8% to +10.7%).1 The same review found no significant
difference in clinical failure rates within 3–7 days between cefaclor
and ampicillin or amoxicillin (4 RCTs, 56 children aged 4 weeks to
18 years; clinical failure rate difference –5.4%, 95% CI –15.2% to
+4.4%). Clinical failure was defined as the presence of pain, fever,
middle ear effusion, clinical signs of otitis media, or suppurative
complications such as mastoiditis (see glossary, p 326).1

Harms: See harms of antibiotics, p 319.

Comment: None.

OPTION IMMEDIATE VERSUS DELAYED ANTIBIOTIC TREATMENT

One RCT in children aged 6 months to 10 years found that immediate
compared with delayed antibiotic treatment reduced the number of days
of earache, ear discharge, and amount of daily paracetamol used after
the first 24 hours of illness, but found no significant difference between
groups in daily pain scores. It also found that immediate antibiotic
treatment increased diarrhoea compared with delayed antibiotic
treatment.

Benefits: We found one RCT (315 children aged 6 months to 10 years)
comparing immediate versus delayed antibiotic (amoxicillin [amoxy-
cillin] or erythromycin) use.10 Acute otitis media was defined as
acute otalgia and otoscopic evidence of acute inflammation of the
ear drum, such as dullness or cloudiness with erythema, bulging, or
perforation. Immediate antibiotic treatment was defined as a pre-
scription given to parents at the initial consultation. Delayed anti-
biotic treatment was defined as parents asked to wait 72 hours
after seeing the doctor before using the prescription and only if the
child still had substantial otalgia or fever, or was not starting to get
better. Earache was assessed from daily diary of symptoms and
perceived severity of pain scores (1 = no pain to 10 = extreme
pain). The RCT found that, after the first 24 hours of illness,
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immediate compared with delayed antibiotic use significantly
reduced the duration of earache (mean difference –1.10 days, 95%
CI –0.54 days to –1.48 days), duration of ear discharge (mean
difference –0.66 days, 95% CI –0.19 days to –1.13 days), number
of disturbed nights (mean difference –0.72 days, 95% CI –0.30
days to –1.13 days), number of days crying (mean difference –0.69
days, 95% CI –0.31 days to –1.08 days), and the number of
teaspoons of paracetamol used (mean difference –0.52 teaspoons
daily, 95% CI –0.26 to –0.79 teaspoons daily). The RCT found no
significant difference between groups in mean daily pain score
(mean difference –0.16, 95% CI –0.42 to +0.11), number of daily
episodes of distress (mean difference –0.12, 95% CI –0.34 to
+0.11), or days absence from school (mean difference –0.18
days, 95% CI –0.76 days to +0.41 days).

Harms: The RCT found that immediate treatment significantly increased
diarrhoea compared with delayed treatment (AR 25/135 [19%] with
immediate v 14/150 [9%] with delayed; RR 1.9, 95% CI 1.08 to
3.66; NNH 11, 95% CI 5 to 125), but had no significant effect on
rash (AR 6/133 [5%] with immediate v 8/149 [5%] with delayed;
RR 0.84, 95% CI 0.30 to 2.36).10

Comment: None.

OPTION SHORT VERSUS LONGER COURSES OF ANTIBIOTICS

One systematic review and two subsequent RCTs have found that 10 day
compared with 5 day courses of antibiotics reduce treatment failure,
relapse, and reinfection at 8–14 days, but found no significant difference
between groups at 20–42 days.

Benefits: We found one systematic review11 and two subsequent RCTs.12,13

The systematic review (search date 1998, 30 RCTs in children aged
4 weeks to 18 years with acute otitis media) found that treatment
failure, relapse, or reinfection at an early evaluation (8–19 days)
was significantly more likely to occur with shorter courses of
antibiotics (5 days) than with longer courses (8–10 days; summary
OR v longer courses 1.52, 95% CI 1.17 to 1.98).11 However, by
20–30 days there were no significant differences between treat-
ment groups (summary OR 1.22, 95% CI 0.98 to 1.54).11 The first
subsequent RCT (385 younger children with newly diagnosed acute
otitis media, mean age 13.3 months, range 4.0–30.0 months)
compared amoxicillin (amoxycillin)/clavulanate in three divided
doses for 10 days versus 5 days followed by 5 days of placebo.12

Clinical success or failure was assessed at 12–14 days and again at
28–42 days after starting treatment. Intention to treat analysis
found that the 10 day regimen significantly increased clinical suc-
cess on days 12–14 compared with the 5 day regimen (AR 158/
186 [85%] for 10 days v 141/192 [73%] for 5 days; RR 1.16, 95%
CI 1.04 to 1.28; NNT 8, 95% CI 5 to 30). However, by days 28–42
there was no significant difference in clinical success between the
two groups (AR 108/185 [58%] for 10 days v 102/190 [54%] for 5
days; RR 1.09, 95% CI 0.91 to 1.30). The second subsequent RCT
compared cefpodoxime/proxetil twice daily at 8 mg/kg daily for 10
days versus cefpodoxime/proxetil for 5 days followed by 5 days of
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placebo. It found that success rates were higher with the 10 day
compared with the 5 day treatment group after 12–14 days
(AR 199/222 [90%] for 10 day treatment v 180/226 [80%] for
5 day treatment; RR 1.13, 95% CI 1.04 to 1.22; NNT 10, 95% CI 6
to 30), but no significant difference was found after 28–42 days
(AR 149/222 [67%] for 10 day treatment v 141/226 [62%] for
5 day treatment; RR 1.08, 95% CI 0.94 to 1.23).13

Harms: The systematic review11 and the two subsequent RCTs12,13 found
no difference with short versus long courses of antibiotics in
diarrhoea and/or vomiting and rash.

Comment: None.

OPTION MYRINGOTOMY

One RCT in infants aged 3 months to 1 year found no significant
difference in resolution of clinical symptoms between groups receiving
myringotomy only, antibiotic only, and myringotomy plus antibiotic, but
found higher rates of persistent infection with myringotomy only. A
second RCT in children aged 2–12 years found no significant difference
between myringotomy and no treatment in reduction of pain at 24 hours
or 7 days. A third RCT in children aged 7 months to 12 years found higher
rates of initial treatment failure (resolution of symptoms within 12 hours)
for severe episodes of acute otitis media treated by myringotomy and
placebo compared with antibiotic.

Benefits: We found no systematic review but found three RCTs.14–16 The first
RCT (105 infants aged 3 months to 1 year with acute otitis media
[AOM]) compared antibiotic only (co-amoxiclav); myringotomy (see
glossary, p 326) plus placebo; and myringotomy plus antibiotic
(co-amoxiclav). AOM was defined as the presence of middle ear
effusion and bulging (with or without redness of the tympanic
membrane) associated with recent irritability or fever. It found that
after 3–6 days of treatment, irritability and fever had resolved in
more than three quarters of the children, with no significant differ-
ences between groups receiving antibiotic (co-amoxiclav) only, or
myringotomy plus placebo, or both antibiotic plus myringotomy.15

The second RCT (171 children aged 2–12 years with AOM) com-
pared no treatment (40 children); myringotomy only (36 children);
amoxicillin (250 mg 3 times daily for 7 days) only (47 children); and
amoxicillin plus myringotomy (48 children).14 AOM was diagnosed
by the general practitioner on the basis of history and clinical
picture. Diffuse redness and/or bulging of the eardrum was taken as
decisive. The RCT found no significant difference between myrin-
gotomy alone and no treatment in pain at 24 hours (26/36 [72%] v

29/40 [72%]) or pain at 7 days (31/35 [89%] v 34/38 [90%]).14

The third RCT (536 infants and children stratified 7–23 months,
2–5 years, and 6–12 years with AOM or recurrent AOM) compared
children receiving antibiotics (amoxycillin 40 mg/kg per day in 3
divided doses for 14 days) or myringotomy, or in children aged over
2 years, myringotomy and placebo.16 AOM was diagnosed on the
basis of fever, otalgia, or irritability with redness and/or bulging of
the eardrum. An episode of AOM was classified as severe or
non-severe according to the child’s temperature and an otalgia
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score. The RCT found significantly higher rates of initial treatment
failure (no resolution of symptoms within 12 hours) for severe
episodes of AOM treated by myringotomy and placebo compared
with antibiotic (8/34 [23.5%] v 1/32 [3.1%]). It found no significant
difference in the percentage of children who developed ultimate
treatment failure defined as more than 180 days of ear effusion,
more than four episodes of severe AOM, protocol defined need for
fourth myringotomy, or a fifth myringotomy within 12 months, or a
suppurative complication (16/88 [18.2%] v 13/80 [16.3%] for
non-severe episodes, and 1/13 [7.7%] v 3/12 [25%] for severe
episodes).

Harms: In the first RCT, children in the myringotomy alone or placebo group
were more likely than those receiving myringotomy plus antibiotics
to have persistent ear infection (28/35 [80%] v 11/35 [31%];
NNH 2, 95% CI 1 to 3). At 9–11 days those in the myringotomy/
placebo group compared with those receiving antibiotics had higher
rates of persistent ear infection (21/30 [70%] v 2/30 [7%]; NNH 3,
95% CI 2 to 12) and lower rates of otoscopic recovery (7/32 [23%]
v 18/32 [60%]; NNH 3, 95% CI 2 to 5).15 The second RCT reported
no difference in harm between the two groups.14 The third RCT did
not comment on adverse effects beyond treatment failures in the
three arms of the study.16

Comment: Two RCTs provided results in the form of children or ears as the unit
measured. As randomisation was based on children, the figures
reported here exclude those based on ears.14,15

QUESTION What are the effects of interventions to prevent
recurrence?

OPTION ANTIBIOTIC PROPHYLAXIS (LONG TERM)

One systematic review in children and adults found that long term
antibiotic prophylaxis reduced recurrence of acute otitis media compared
with placebo. However, one subsequent RCT in children aged 3 months to
6 years found no significant difference between antibiotic prophylaxis and
placebo in preventing recurrence. The RCTs provided insufficient evidence
on adverse effects of long term antibiotic prophylaxis. We found
insufficient evidence on which antibiotic to use, for how long, and how
many episodes of acute otitis media justify starting preventive treatment.

Benefits: Versus placebo: We found one systematic review17 and one
subsequent RCT.18 The systematic review (search date 1993)
identified 33 RCTs comparing antibiotics versus placebo to prevent
recurrent acute otitis media (AOM) and otitis media with effusion.17

Nine of the RCTs (945 people) looked at recurrent AOM only. It was
not clear from the review which of the studies referred only to
children; four either included the word “children” in the title or
appeared in paediatric journals. Most studies defined recurrent
AOM as at least three episodes of AOM in 6 months. The most
commonly used antibiotics were amoxicillin (amoxycillin),
co-trimoxazole, and sulfamethoxazole (sulphamethoxazole) given
for 3 months to 2 years. All nine studies showed a lower rate of
recurrence with antibiotic treatment, although in seven of the
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studies the difference was not significant. Overall, the review found
that antibiotics significantly reduced recurrence of AOM (AR of
recurrence per person per month 8% with antibiotics v 19% with
placebo; ARR 11%, 95% CI 3% to 19%; NNT per month to prevent
1 acute episode 9, 95% CI 5 to 33). The subsequent RCT (194
children aged 3 months to 6 years with 3 documented episodes of
AOM within the preceding 6 months) compared amoxicillin (20 mg/
kg/day) versus placebo.18 The children were followed up monthly if
asymptomatic or within 3–5 days if they had symptoms of upper
respiratory tract infection for up to 90 days. The RCT found no
significant difference between antibiotics and placebo in preventing
recurrent AOM (RR of remaining AOM free, diagnosed by otoscopy
and tympanometry 1.00, 95% CI 0.66 to 1.52 using completer
analysis, 36 children lost to follow up). Calculations including those
children lost to follow up yielded similar results whether the out-
comes were assumed in favour of placebo or in favour of antibiotics.
Choice of antibiotic: The systematic review found no significant
difference in rate of recurrence between antibiotics.17

Harms: The studies gave no information on harms.

Comment: We found insufficient evidence on which antibiotic to use, for how
long, and how many episodes of acute otitis media justify starting
preventive treatment.

OPTION XYLITOL CHEWING GUM OR SYRUP

One RCT found that xylitol syrup or chewing gum reduced the proportion
of children with at least one episode of acute otitis media compared with
control. It found no significant difference between xylitol lozenges and
control gum. It found that more children taking xylitol withdrew because
of abdominal pain or other unspecified reasons compared with control.

Benefits: We found no systematic review but found one RCT (857 children,
54% boys) comparing xylitol (either as chewing gum, syrup, or
lozenges) versus control (syrup or chewing gum) for 3 months.19

The RCT randomised children into two groups according to their
ability to chew gum. Children who could chew gum received xylitol
gum (8.4 g/day, 179 children), xylitol lozenges (10 g/day, 176
children), or control gum (xylitol 0.5 g/day, 178 children). Children
who could not chew gum received xylitol syrup (10 g/day, 159
children) or control syrup (0.5 g day, 165 children). Each time the
child showed any signs of acute respiratory infection, acute otitis
media (AOM) was excluded using tympanometry and otoscopy. In
the first group, xylitol gum significantly reduced the proportion of
children with at least one episode of AOM compared with control
gum (AR 29/179 [16%] v 49/178 [28%]; RR 0.59, 95% CI 0.39 to
0.89; NNT 8, 95% CI 5 to 36), but it found no significant difference
between xylitol lozenges and control gum (AR 39/176 [22%] v

49/178 [28%]; RR 0.81, 95% CI 0.56 to 1.16). In the second
group, xylitol syrup significantly reduced the proportion of children
with at least one episode of AOM compared with control syrup
(AR 46/159 [29%] v 68/165 [41%]; RR 0.70, 95% CI 0.52 to 0.95;
NNT 8, 95% CI 4 to 53).
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Harms: The RCT found that significantly more children taking xylitol lozenges
or syrup withdrew from the trial compared with control treatment
(xylitol lozenges v control gum, 26/176 [15%] v 8/178 [5%],
P < 0.001; xylitol syrup v control syrup, 30/159 [19%] v 17/165
[10%]; P < 0.03).19 Most withdrawals were because of either an
unwillingness to take the intervention, having left the area, or
because of abdominal discomfort. We found no evidence on the
long term effects of xylitol.

Comment: The children in this study received xylitol or the control intervention
five times daily — a regimen that might be difficult to maintain long
term.19 The incidence of AOM in those who withdrew from the trial
was not described; therefore, the reported effect of xylitol may be
underestimated or overestimated.

OPTION TYMPANOSTOMY (VENTILATION) TUBES

One small RCT found that tympanostomy tube insertion reduced the mean
number of acute otitis media episodes during the first 6 month period
after treatment compared with myringotomy alone or no surgery, but not
during the subsequent 18 months. It also found a non-significant trend
for more recurrent infections and worse hearing, after tube extrusion, in
those treated with tympanostomy. It found more tympanosclerosis in ears
that received ventilating tubes compared with myringotomy alone or no
surgery.

Benefits: We found no systematic review but found one RCT.20 The RCT (44
children aged 9 months to 7 years with bilateral recurrent acute
otitis media of equal severity in each ear despite over 3 months of
antibiotic prophylaxis) compared tympanostomy (see glossary,
p 326) with ventilation tube insertion into a randomly selected ear,
with the contralateral ear receiving either no surgery, or myrin-
gotomy (see glossary, p 326) alone. Recurrent acute otitis media
was defined as the recurrent presence (more than 4 episodes) of
otalgia with red and bulging tympanic membranes. The RCT found
that tympanostomy tube insertion significantly reduced the mean
number of AOM episodes during the first 6 month period after
treatment compared with myringotomy alone or no surgery (–1.2,
95% CI –2.2 to –0.9), but not during the subsequent 18 months.

Harms: The RCT reported a non-significant trend (P = 0.30) for more
recurrent infections and worse hearing in ears that had received
tympanostomy tubes, which became apparent after tube extru-
sion.20 Anatomical abnormalities (tympanosclerosis, atrophy, or
retraction and chronic perforation, though not thought to be clini-
cally significant) were more common in the ears receiving tym-
panostomy tubes. There was significantly more tympanosclerosis in
ears that received ventilating tubes than in those that received
myringotomy alone (35/61 [57.4%] v 5/26 [19.2%]; P = 0.004) or
no surgery (35/61 [57.4%] v 2/27 [7.4%]; P ≤ 0.0001). At the
2 year evaluation, the hearing was poorer in ears with anatomical
abnormalities.

Comment: This RCT included some children with otitis media with effusion,
although the results concerning benefits presented here refer only
to those children in the study with recurrent acute otitis media. It
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was not possible from the data available to differentiate the evi-
dence on harms into children with recurrent acute otitis media
compared with otitis media with effusion. Medical treatment and
antibiotic prophylaxis were allowed “whenever indicated”. It was not
possible from the data presented to tell whether the different groups
differed in the amount of medical treatment and prophylactic
antibiotics.

GLOSSARY
Mastoiditis The presence of infection in mastoid cavity.
Myringotomy The surgical creation of a perforation in tympanic membrane.
Tympanostomy The surgical creation of a perforation in tympanic membrane for
the purpose of inserting a ventilation tube.
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See glossary, p 356

Key Messages

Treating acute asthma in children
¶ Oxygen An RCT comparing oxygen treatment with no oxygen treatment in

acute severe asthma would be considered unethical. One prospective cohort
study and clinical experience support the need for oxygen in acute asthma.

¶ High dose inhaled corticosteroids We found one systematic review that
identified four RCTs comparing high dose inhaled with oral corticosteroids in
children. Three RCTs found no significant difference in hospital admission with
nebulised budesonide or dexamethasone compared with oral prednisolone in
children with mild to moderate asthma. One RCT in children with moderate to
severe asthma found that, compared with inhaled fluticasone, oral pred-
nisolone reduced hospital admission and improved lung function at 4 hours. A
subsequent RCT in children aged 4–16 years found that, compared with oral
prednisolone, nebulised fluticasone improved lung function over 7 days.
Another RCT in children aged 5–16 years admitted to hospital with severe
asthma found no significant difference with nebulised budesonide compared
with oral prednisolone in lung function at 24 hours or 24 days after admission.

¶ Inhaled ipratropium bromide added to �2 agonists (in emergency room)
One systematic review has found that, compared with �2 agonist alone,
multiple doses of inhaled ipratropium bromide plus an inhaled �2 agonist
(fenoterol or salbutamol) reduced hospital admissions and improved lung
function in children aged 18 months to 17 years with severe asthma exacer-
bations. In children with mild to moderate asthma exacerbations, a single dose
of inhaled ipratropium bromide plus a �2 agonist (fenoterol, salbutamol, or
terbutaline) compared with a �2 agonist alone improved lung function for up to
2 hours, but did not reduce hospital admissions.

¶ Metered dose inhaler plus spacer devices for delivery of �2 agonists (as
effective as nebulisers) One systematic review in children with acute but not
life threatening asthma, who were old enough to use a spacer, has found no
significant difference in hospital admission rates with a metered dose inhaler
plus a spacer versus nebulisation for delivering �2 agonists (fenoterol, salbuta-
mol, or terbutaline) or � agonist (orciprenaline). Children using a metered dose
inhaler with a spacer may have shorter stays in emergency departments, less
hypoxia, and lower pulse rates compared with children receiving �2 agonist by
nebulisation.
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¶ Systemic corticosteroids One systematic review has found that systemic
corticosteroids increase the likelihood of early discharge and reduce the
frequency of relapse within 1–3 months in children hospitalised with acute
asthma.

¶ Intravenous theophylline One systematic review found that in children aged
1–19 years admitted to hospital with severe asthma, intravenous theophylline
improved lung function and symptom scores 6–8 hours after treatment com-
pared with placebo, but found no significant difference in number of bronchodi-
lator treatments required or length of hospital stay. A subsequent RCT in
children aged 1–17 years admitted to an intensive care unit with severe
asthma found that, compared with controls, intravenous theophylline
decreased the time to reach a clinical asthma score of 3 or less but found no
significant difference in length of stay in the intensive care unit.

¶ Inhaled ipratropium bromide added to salbutamol (after initial stabilisa-
tion) One RCT in children admitted to hospital with initially stabilised severe
asthma found no significant difference in clinical asthma scores during the first
36 hours with nebulised ipratropium bromide compared with placebo added to
salbutamol (a �2 agonist) and corticosteroid (hydrocortisone or prednisone).

Single agent prophylaxis in childhood asthma
¶ Inhaled corticosteroids One systematic review has found that, compared

with placebo, prophylactic inhaled corticosteroids improve symptoms and lung
function in children with asthma. Several RCTs have found that inhaled
corticosteroids slightly reduce growth rate compared with placebo, although
studies with long term follow up suggest attainment of normal adult height.
Inhaled corticosteroids have been associated with rare reports of adrenal
suppression. One RCT in children aged 6–16 years found no significant
difference in improvement of asthma symptoms with inhaled beclometasone
compared with theophylline, but found less use of bronchodilators and oral
corticosteroids with inhaled beclometasone. Small RCTs have found inhaled
corticosteroids to be more effective than sodium cromoglicate in improving
symptoms and lung function. RCTs in children aged 5–16 years have found
that, compared with inhaled long acting �2 agonists (salmeterol) or inhaled
nedocromil, inhaled corticosteroids (beclometasone, budesonide, or flutica-
sone) improve symptoms and lung function in children with asthma.

¶ Inhaled nedocromil Two RCTs in children aged 6–12 years found that,
compared with placebo, inhaled nedocromil reduces asthma symptom scores,
asthma severity, bronchodilator use, and improves lung function. One large
RCT in children aged 5–12 years with mild to moderate asthma found no
significant difference between nedocromil and budesonide or placebo in lung
function, hospital admission rate, or the symptom score on diary cards, but
found that budesonide was superior to nedocromil, and that nedocromil was
superior to placebo in several measures of asthma symptoms and morbidity.

¶ Oral montelukast One RCT in children aged 6–14 years found that, compared
with placebo, oral montelukast (a leukotriene receptor antagonist) increased
from baseline the mean morning forced expiratory volume in 1 second and
reduced the total daily �2 agonist use, but found no significant difference in
daytime asthma symptom score or in nocturnal awakenings with asthma.
Another RCT in children aged 2–5 years found that, compared with placebo,
oral montelukast improved average daytime symptom scores and reduced the
need for rescue oral steroid courses, but found no significant difference in
average overnight asthma symptom scores. We found no RCTs directly com-
paring oral montelukast with inhaled corticosteroids.
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¶ Inhaled salmeterol Two RCTs in children aged 4–14 years found that,
compared with placebo, inhaled salmeterol improved lung function but found
conflicting evidence about reduced use of salbutamol. One RCT comparing
inhaled salmeterol with beclometasone found that salmeterol was associated
with a significant deterioration in bronchial reactivity.

¶ Oral theophylline One small RCT in children aged 6–15 years found that,
compared with placebo, oral theophylline increased mean morning peak
expiratory flow rate and reduced the mean number of acute night time attacks
and doses of bronchodilator used. Another RCT in children aged 6–16 years
found no significant difference in improvement of asthma symptoms with oral
theophylline compared with inhaled beclometasone, but found greater use of
bronchodilators and oral corticosteroids with theophylline over 1 year. Theo-
phylline has serious adverse effects (cardiac arrhythmia, convulsions) if thera-
peutic blood concentrations are exceeded.

¶ Inhaled sodium cromoglicate One systematic review found insufficient
evidence for prophylactic treatment with sodium cromoglicate in children aged
less than 1 year to 18 years. Several small comparative RCTs found sodium
cromoglicate to be less effective than inhaled corticosteroids in improving
symptoms and lung function.

Additional prophylactic treatments in childhood asthma inadequately con-
trolled by standard dose inhaled corticosteroids
¶ Increased dose of inhaled beclometasone One RCT in children aged 6–16

years taking inhaled beclometasone (a corticosteroid) comparing the addition
of a second dose of beclometasone with placebo found no significant differ-
ence in lung function, symptom scores, exacerbation rates, or bronchial
reactivity but found a reduction in growth velocity at 1 year.

¶ Inhaled salmeterol One RCT in children aged 6–16 years found that addition
of salmeterol (a long acting �2 agonist) increased peak expiratory flow rates in
the first few months of treatment but found no increase after 1 year. A second
short term RCT in children aged 4–16 years also found increased morning peak
expiratory flow rates and more symptom free days at 3 months with addition of
salmeterol.

¶ Oral montelukast One crossover RCT in children aged 6–14 years with
persistent asthma who had been taking inhaled budesonide for at least
6 weeks found that, compared with addition of placebo, oral montelukast (a
leukotriene receptor antagonist) reduced asthma exacerbations over 4 weeks.
This difference was statistically significant but modest in clinical terms.

¶ Oral theophylline One small RCT found that addition of theophylline, com-
pared with placebo, to previous treatment increased the proportion of symptom
free days and reduced the use of additional orciprenaline (a � agonist) and
additional corticosteroid (beclometasone or prednisolone) over 4 weeks. We
found insufficient evidence to weigh these short term benefits and possible
long term harms.

Treating acute wheeze in infants
¶ Addition of ipratropium bromide to fenoterol One RCT identified by a

systematic review in infants aged 3–24 months found that addition of ipratro-
pium bromide to fenoterol (a long acting �2 agonist) compared with fenoterol
alone reduced the proportion of infants receiving further treatment 45 minutes
after initial treatment.
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¶ Inhaled salbutamol One RCT in infants aged 3 months to 2 years found that,
compared with placebo, nebulised salbutamol (a short acting �2 agonist)
improved respiratory rate but found no significant difference in hospital admis-
sion. Another RCT that included infants aged less than 18 months to 36
months found no significant difference in change from baseline in clinical
symptom scores with nebulised salbutamol versus placebo.

¶ Short acting �2 agonists delivered by metered dose inhaler/spacer
versus nebuliser Two RCTs in children aged up to 5 years found no significant
difference in hospital admissions with delivery of salbutamol through a metered
dose inhaler plus spacer versus nebulised salbutamol. Another RCT in infants
aged 1–24 months found no significant difference in improvement of symp-
toms with delivery of terbutaline through a metered dose inhaler plus spacer
compared with nebulised terbutaline. Nebulised �2 agonists may cause tachy-
cardia, tremor, and hypokalaemia.

¶ High dose inhaled corticosteroids One systematic review found that high
dose inhaled corticosteroids compared with placebo reduced the requirement
for oral corticosteroids, but the difference was not statistically significant. The
review also found a clear preference for the inhaled corticosteroids by the
children’s parents over placebo. The clinical importance of these results is
unclear.

¶ Inhaled ipratropium bromide We found no RCTs comparing inhaled ipratro-
pium bromide compared with placebo for treating acute wheeze.

¶ Oral prednisolone One small RCT found no significant difference in daily
symptom scores with oral prednisolone (a corticosteroid) versus placebo.

Prophylaxis in wheezing infants
¶ Oral salbutamol One RCT identified by a systematic review in infants aged

3–14 months found that oral salbutamol (a short acting �2 agonist) compared
with placebo reduced treatment failures.

¶ Higher dose inhaled budesonide One RCT in infants aged 6–30 months
found that higher prophylactic doses of inhaled budesonide (a corticosteroid)
compared with placebo reduced symptoms and the proportion of children with
acute wheezing episodes during a 12 week period but found no significant
reduction in the proportion of wheezing episodes per infant. Another RCT in
infants aged 11–36 months found that higher prophylactic doses of inhaled
budesonide reduced the proportion of days requiring oral prednisolone, and
symptoms of wheezing and sleep disturbance, but found no significant
improvement for cough. Higher doses of inhaled corticosteroids have the
potential for adverse effects.

¶ Inhaled ipratropium bromide One small RCT identified by a systematic review
found no significant difference in relief of symptoms with nebulised ipratropium
bromide compared with placebo. The study may have lacked power to exclude
a clinically important difference between treatments.

¶ Inhaled salbutamol Two RCTs identified by a systematic review in infants aged
up to 2 years found no significant improvement in symptoms with inhaled
salbutamol (a short acting �2 agonist) compared with placebo.

¶ Lower dose inhaled budesonide Three RCTs found no clear evidence of
effectiveness with lower prophylactic doses of inhaled budesonide (a corticos-
teroid) in children aged 1 week to 6 years with recurrent wheeze.

¶ Addition of inhaled beclometasone to salbutamol One RCT found no
significant improvement in symptoms with addition of inhaled beclometasone
(a corticosteroid) compared with placebo to inhaled salbutamol (a short acting
�2 agonist).
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DEFINITION Differentiation between asthma and non-asthmatic viral associated
wheeze may be difficult; persisting symptoms and signs between
acute attacks are suggestive of asthma, as are a personal or family
history of atopic conditions such as eczema and hay fever.
Childhood asthma is characterised by chronic or recurrent cough
and wheeze. The diagnosis is confirmed by demonstrating reversible
airway obstruction, preferably on several occasions over time, in
children old enough to perform peak flow measurements or spirom-
etry. Diagnosing asthma in children requires exclusion of other
causes of recurrent respiratory symptoms. Acute asthma is a term
used to describe a severe exacerbation of asthma symptoms
accompanied by tachycardia and tachypnoea. The aim of prophy-
lactic treatments in asthma is to minimise persistent symptoms and
prevent acute exacerbations. Wheezing in infants is characterised
by a high pitched purring or whistling sound produced mainly on the
out breath and is commonly associated with an acute viral infection
such as bronchiolitis (see bronchiolitis, p 360) or asthma. These are
not easy to distinguish clinically.

INCIDENCE/
PREVALENCE

Childhood asthma: Surveys have found an increase in the propor-
tion of children diagnosed with asthma. The increase is higher than
can be explained by an increased readiness to diagnose asthma.
One questionnaire study from Aberdeen, Scotland, surveyed 2510
children aged 8–13 years in 1964 and 3403 children in 1989. Over
the 25 years, the diagnosis of asthma rose from 4% to 10%.1 The
increase in the prevalence of childhood asthma from the 1960s to
1980s was accompanied by an increase in hospital admissions
over the same period. In England and Wales this was a sixfold
increase.2 Wheezing in infants is common and seems to be
increasing, although the magnitude of any increase is not clear. One
Scottish cross-sectional study (2510 children aged 8–13 years in
1964 and 3403 children in 1989) found that the prevalence of
wheeze rose from 10% in 1964 to 20% in 1989, and episodes of
shortness of breath rose from 5% to 10% over the same period.1

Difficulties in defining clear groups (phenotypes) and the transient
nature of the symptoms, which often resolve spontaneously, have
confounded many studies.

AETIOLOGY/
RISK FACTORS

Childhood asthma: Asthma is more common in children with a
personal or family history of atopy, increased severity and frequency
of wheezing episodes, and presence of variable airway obstruction
or bronchial hyperresponsiveness. Precipitating factors for symp-
toms and acute episodes include infection, house dust mites,
allergens from pet animals, exposure to tobacco smoke, and
anxiety. Wheezing in infants: Most wheezing episodes in infancy
are precipitated by viral respiratory infections.

PROGNOSIS Childhood asthma: A British longitudinal study of children born in
1970 found that 29% of 5 year olds wheezing in the past year were
still wheezing at the age of 10 years.3 Another study followed a
group of children in Melbourne, Australia from the age of 7 years (in
1964) into adulthood. The study found that a large proportion
(73%) of 14 year olds with infrequent symptoms had few or no
symptoms by the age of 28 years, whereas two thirds of those
14 year olds with frequent wheezing still had recurrent attacks at
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the age of 28 years.4 Wheezing in infants: One cohort study (826
infants followed from birth to 6 years) suggests that there may be at
least three different prognostic categories for wheezing in infants:
“persistent wheezers” (14% of total, with risk factors for atopic
asthma such as elevated immunoglobulin E levels and a maternal
history of asthma), who initially suffered wheeze during viral infec-
tions, and in whom the wheezing persisted into school age; “tran-
sient wheezers” (20% of total, with reduced lung function as infants
but no early markers of atopy), who also suffered wheeze during
viral infections but stopped wheezing after the first 3 years of life;
and “late onset wheezers” (15% of total), who did not wheeze when
aged under 3 years but had developed wheeze by school age.5

Another retrospective cohort study found that 14% of children with
one attack and 23% of children with four or more attacks in the first
year of life had experienced at least one wheezing illness in the past
year at the age of 10 years.3 Administering inhaled treatments to
young children can be difficult. Inconsistencies in results could
reflect the effects of the differences in the drugs used, delivery
devices used, dosages used, and the differences in the pattern of
wheezing illnesses and treatment responses among young children.

AIMS OF
INTERVENTION

To reduce or abolish cough and wheeze; to attain best possible lung
function; to reduce the risk of severe attacks; to minimise sleep
disturbance and absence from school; to minimise adverse effects
of treatment; and to allow normal growth.

OUTCOMES Childhood asthma: Wheeze, cough, nights disturbed by asthma,
days lost from school or normal activities, diary card symptom
scores, frequency of use of short acting �2 agonists for symptom
control, lung function tests (peak expiratory flow rates and forced
expiratory volume in 1 second), airway hyperresponsiveness (meas-
ured using methacholine challenge tests), rates of health service
use (emergency consultations, casualty attendances, hospital
admissions). In acute episodes — blood oxygen saturation, admis-
sion rate from casualty, duration of admission, need for intensive
care or intubation, mortality. Wheezing in infants: There are no
suitable objective outcome parameters by which a response can be
adequately measured, as clinical assessment of an infant’s lung
function is impractical. Symptoms and signs are usually subjective,
vary between observers, and can be affected by short term
changes. The main outcomes used in trials include: respiratory rate,
work of breathing (suprasternal/sternal/intercostal/subcostal reces-
sion, grunting, nasal flare, and head bobbing), agitation, and
oxygen saturations. Parental preference is considered to be a
relevant outcome.

METHODS Clinical Evidence search and appraisal June 2003. We have
excluded studies with heterogeneous groups of infants (those that
included infants with bronchiolitis, episodic viral wheeze [see glos-
sary, p 356] and chronic, persistent wheeze).
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QUESTION What are the effects of treatments for acute asthma in
children?

Duncan Keeley

OPTION OXYGEN

An RCT comparing oxygen treatment with no oxygen treatment in acute
severe asthma would be considered unethical. One prospective cohort
study and clinical experience support the need for oxygen in acute
asthma.

Benefits: We found no systematic review or RCTs (see comment below). One
double blind, prospective cohort study (280 children) found that
decreased oxygen saturation upon entry to an emergency depart-
ment was correlated with increased treatment with intravenous
aminophylline (see glossary, p 356) and corticosteroids, and
increased rates of hospital admission or subsequent readmission
(arterial oxygen saturation ≤ 91% v arterial oxygen saturation
≥ 96%: OR 35, 95% CI 11 to 150; for arterial oxygen saturation
92–95% v ≥ 96%: OR 4.2, 95% CI 2.2 to 8.8).6

Harms: We found no evidence about harms.

Comment: An RCT of oxygen versus no oxygen treatment in acute severe
asthma would be considered unethical. The cohort study does not
address directly whether oxygen should be given therapeutically but
it does suggest, along with clinical experience, that oxygen should
continue to be given promptly to children with acute asthma.6

OPTION INHALED IPRATROPIUM BROMIDE ADDED TO �2
AGONISTS

One systematic review has found that, compared with �2 agonist alone,
multiple doses of inhaled ipratropium bromide plus an inhaled �2 agonist
(fenoterol or salbutamol) reduced hospital admissions and improved lung
function in children aged 18 months to 17 years with severe asthma
exacerbations. In children with mild to moderate asthma exacerbations, a
single dose of inhaled ipratropium bromide plus a �2 agonist (fenoterol,
salbutamol, or terbutaline) compared with a �2 agonist alone improved
lung function for up to 2 hours, but did not reduce hospital admissions.
One subsequent RCT in children admitted to hospital with initially
stabilised severe asthma found no significant difference in clinical
asthma scores during the first 36 hours with nebulised ipratropium
bromide compared with placebo added to salbutamol and corticosteroid
(hydrocortisone or prednisone).

Benefits: We found one systematic review7 and one subsequent RCT.8 Single
dose: The systematic review (search date 2000, 13 RCTs, children
aged 18 months to 17 years with acute asthma)7 found that in
children with mild to moderate exacerbations, adding a single dose
of inhaled ipratropium bromide to inhaled �2 agonists (fenoterol,
salbutamol [see glossary, p 356], or terbutaline) versus the �2
agonist alone significantly improved forced expiratory volume in 1
second (FEV1) at 1 hour (3 RCTs: standardised mean difference
0.57, 95% CI 0.21 to 0.93) and at 2 hours (3 RCTs: standardised
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mean difference 0.53, 95% CI 0.17 to 0.90), but found no signifi-
cant reduction in hospital admission (3 RCTs: RR 0.93, 95%
CI 0.65 to 1.32).7 Multiple doses: The systematic review found
that in children with mild, moderate, or severe exacerbations,
adding multiple doses of inhaled ipratropium bromide to an inhaled
�2 agonist (fenoterol or salbutamol) improved FEV1 (4 RCTs: WMD
9.7% of predicted FEV1, 95% CI 5.7% to 13.7%, 1 hour after last
ipratropium bromide inhalation) and reduced hospital admissions
(6 RCTs: RR 0.75, 95% CI 0.62 to 0.89; NNT 13, 95% CI 8 to 32).
Subgroup analysis found a significant reduction in children with only
severe exacerbations (baseline FEV1 < 50% of predicted or change
of 7–9 in baseline clinical score after last combined inhalation;
RR 0.71, 95% CI 0.58 to 0.89; NNT 7, 95% CI 5 to 20).7 The
subsequent RCT (80 children and adolescents aged 1–18 years
admitted to hospital with moderate to severe asthma, FEV1
25–85% predicted or clinical asthma score [see glossary, p 356] of
3–9, initially stabilised in emergency department) compared addi-
tion of nebulised ipratropium bromide versus placebo (sodium
chloride) to nebulised salbutamol and intravenous hydrocortisone
or oral prednisone.8 The RCT found no significant difference
between groups during the first 36 hours in clinical asthma scores,
oxygen saturation, or number of nebulisations needed.

Harms: The systematic review found no significant increase in risk of nausea
(3 RCTs: RR 0.59, 95% CI 0.30 to 1.14), vomiting (3 RCTs:
RR 1.03, 95% CI 0.37 to 2.87), or tremor (4 RCTs: RR 1.01, 95%
CI 0.63 to 1.63) in children treated with multiple doses of ipratro-
pium bromide.7 The subsequent RCT found a significant increase in
heart rate with ipratropium bromide compared with placebo
(P = 0.01).8

Comment: None.

OPTION METERED DOSE INHALER PLUS SPACER DEVICES
VERSUS NEBULISERS FOR DELIVERING �2 AGONISTS

One systematic review, in children with acute but not life threatening
asthma who were old enough to use a spacer, has found no significant
difference in hospital admission rates with a metered dose inhaler plus a
spacer compared with nebulisation for delivery of �2 agonists (fenoterol,
salbutamol, or terbutaline) or � agonist (orciprenaline). Children using a
metered dose inhaler with a spacer may have shorter stays in emergency
departments, less hypoxia, and lower pulse rates compared with children
receiving �2 agonist by nebulisation.

Benefits: We found one systematic review (search date 2001, 13 RCTs, 880
children with acute asthma but excluding life threatening asthma)
comparing a spacer/holding chamber attached to a metered dose
inhaler versus single or a multiple treatment with nebuliser for
delivery of �2 agonists (fenoterol, salbutamol [see glossary, p 356],
or terbutaline) or � agonist (orciprenaline [see glossary, p 356]).9

The review found no significant difference between spacer and
multiple treatments with nebulisers in hospital admission rates
(OR 0.65, 95% CI 0.40 to 1.06). It found a significant increase in
pulse rate with nebulisers (WMD 7.8% from baseline, 95% CI 5.3%
to 10.2%). One RCT (152 children ≥ 2 years) included in the review
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found that the time spent in the emergency department was shorter
in children using metered dose inhaler plus spacer (WMD –37
minutes, 95% CI –50 minutes to –24 minutes).10 Two small RCTs
included in the review comparing delivery of �2 agonists (salbutamol
or terbutaline) through a spacer versus single treatment with
nebuliser found less deterioration in blood gases with the spacer.9

Harms: The systematic review found no significant deterioration in any of
the outcome measures with delivery of �2 agonists using metered
dose inhaler plus a spacer versus nebulisation.9

Comment: These findings suggest that, in children old enough to use a spacer,
metered dose inhaler with spacer could be substituted for nebuli-
sation in the treatment of acute asthma in emergency departments
and hospital wards.

OPTION SYSTEMIC CORTICOSTEROIDS

One systematic review has found that, compared with placebo, systemic
corticosteroids increase the likelihood of discharge after 4 hours and
reduce the frequency of relapse within 1–3 months in children
hospitalised with acute asthma.

Benefits: Versus placebo: We found one systematic review (search date
2002) evaluating effects of systemic corticosteroids in children and
adolescents with acute asthma.11 The review found that oral
corticosteroids significantly increased discharge from hospital at
first review after 4 hours and reduced relapse within 3 months
compared with placebo (2 RCTS, 210 children, mean age 5 years;
discharge at first review after 4 hours: OR 7.00, 95% CI 2.98 to
16.45; NNT 3, 95% CI 2 to 8; relapse within 1–3 months: OR 0.19,
95% CI 0.07 to 0.55; NNT 3, 95% CI 2 to 7).11 The review found no
significant difference between oral or intravenous corticosteroids
and placebo in mean length of hospital stay (3 RCTs, 132 children,
mean age range 4–10 years; mean length of hospital stay: WMD
–8.75 hours, 95% CI –19.23 hours to +1.74 hours), pulmonary
function (2 RCTs, 64 children, mean age range 9–12 years; pulmo-
nary function, % predicted peak expiratory flow rate: WMD +7.21,
95% CI –7.01 to +21.25). The corticosteroids used in the studies
were oral or intravenous prednisolone, intravenous hydrocortisone,
or intravenous methylprednisolone. Oral corticosteroids versus
high dose inhaled corticosteroids: See benefits of high dose
inhaled corticosteroids, p 338.

Harms: The studies included in the systematic review did not formally
address the issue of harms.11 We found few reports of adverse
effects with short courses of systemic corticosteroids. Varicella
infection: Several case reports have associated systemic corticos-
teroid treatment with severe varicella infection. One case control
study (167 cases, 134 controls) in otherwise immunocompetent
children with complicated and uncomplicated varicella infection did
not find significant risk attributable to corticosteroid exposure
(OR 1.6, 95% CI 0.2 to 17.0), but it was too small to exclude a
clinically important risk.12
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Comment: The studies included in the systematic review11 probably excluded
the most severely ill children; this was explicitly stated in one study.
The authors of the review comment on the surprising paucity of
evidence from RCTs for this accepted standard intervention. RCTs of
systemic steroids versus placebo in severe acute asthma would now
be considered unethical.

OPTION HIGH DOSE INHALED CORTICOSTEROIDS

We found one systematic review that identified four RCTs comparing high
dose inhaled with oral corticosteroids in children. Three RCTs found no
significant difference in hospital admissions with nebulised budesonide
or dexamethasone compared with oral prednisolone in children with mild
to moderate asthma. One RCT in children with moderate to severe
asthma found that, compared with inhaled fluticasone, oral prednisolone
reduced hospital admissions and improved lung function at 4 hours. A
subsequent RCT in children aged 4–16 years found that, compared with
oral prednisolone, nebulised fluticasone improved lung function over 7
days. Another RCT in children aged 5–16 years admitted to hospital with
severe asthma found no significant difference with nebulised budesonide
compared with oral prednisolone in lung function at 24 hours or 24 days
after admission.

Benefits: Versus oral corticosteroids: We found one systematic review
(search date 2000, 4 RCTs),13 one subsequent RCT,14 and one
additional RCT.15 The systematic review compared effects of initial
treatment with high dose inhaled corticosteroids versus oral corti-
costeroids in hospital emergency departments on admission
rates.13 The results from the four RCTs were not pooled because of
marked heterogeneity between studies. One RCT (100 children with
moderate to severe asthma, aged 5–16 years, mean initial forced
expiratory volume in 1 second, 45%) compared fluticasone (2 mg
through metered dose inhaler with spacer) versus prednisone
(2 mg/kg orally).16 It found that prednisone reduced hospital admis-
sion (31% with fluticasone v 10% with prednisone; P = 0.01) and
increased mean forced expiratory volume in 1 second at 4 hours
(9% with fluticasone v 19% with prednisone; P ≤ 0.001).16 The
second RCT (111 children with mild to moderate asthma, aged
1–17 years) compared dexamethasone (1.5 mg/kg through neb-
uliser) versus prednisone (2 mg orally).17 It found no significant
difference between nebulised dexamethasone and oral prednisone
in rates of hospital admission (12/56 [21%] with dexamethasone v

17/55 [31%] with prednisone; ARR +9.5%, 95% CI –8.0% to
+21.0%; RR 0.69, 95% CI 0.36 to 1.27), but found fewer relapses
with nebulised dexamethasone within 48 hours after discharge
(0/44 [0%] v 6/38 [16%]; ARR –16.0%, 95% CI –27.0% to –4.5%);
however, all children in the RCT received a 5 day course of pred-
nisone (2 mg/kg/day) on discharge.17 Two other RCTs (104 children
with mild to moderate asthma) compared budesonide (800 �g
through nebuliser at 1, 30, and 60 minutes; 1600 �g through
turbohaler) versus prednisolone (2 mg/kg orally).18,19 Overall, no
significant differences were found between the groups in admission
rates (OR for inhaled corticosteroids v oral corticosteroids 0.49,
95% CI 0.22 to 1.07).18,19 The subsequent RCT (321 children aged
4–16 years, peak expiratory flow rate 40–75% predicted) compared

Asthma and other wheezing disorders in children
C

hi
ld

he
al

th
338

 BMJ Publishing Group Ltd 2004



nebulised fluticasone (1 mg twice daily for 7 days) versus oral
prednisolone (2 mg/kg for 4 days then 1 mg/kg for 3 days). It found
that nebulised fluticasone versus oral prednisolone significantly
improved mean morning peak expiratory flow rate over 7 days
(difference 9.5 L/minute, 95% CI 2.0 L/minute to 17.0 L/minute).
No significant differences were found in symptom scores, withdraw-
als, or adverse events.14 The additional RCT (46 children, aged
5–16 years, admitted to hospital with severe exacerbations of
asthma) compared nebulised budesonide (2 mg/hour) with oral
prednisolone (2 mg/kg) at admission and after 24 hours.15 It found
no significant difference between groups in flow expiratory volume in
1 second at 24 hours, or at 3 and 24 days after admission. All
children in this trial were treated with budesonide (800 �g/day) after
discharge from hospital.

Harms: The systematic review found no significant adverse effects with
inhaled corticosteroids.13 The subsequent RCT found no significant
difference in the profile of adverse events between inhaled flutica-
sone and oral prednisolone, except a slightly higher frequency of
oral candidiasis with fluticasone (8% with fluticasone v 3% with
prednisolone).14

Comment: These RCTs suggest that high dose inhaled corticosteroids may be
substituted for oral corticosteroids in the initial phase of treatment
of moderately severe acute asthma. This may be useful for children
who vomit oral corticosteroids or for children with frequent exacer-
bations where there is concern about the cumulative dose of oral
steroids. One RCT was funded by the manufacturers of
fluticasone.14

OPTION INTRAVENOUS THEOPHYLLINE

One systematic review found that in children aged 1–19 years admitted
to hospital with severe asthma, intravenous theophylline improved lung
function and symptom scores 6–8 hours after treatment compared with
placebo, but found no significant difference in the number of
bronchodilator treatments required or length of hospital stay. A
subsequent RCT in children aged 1–17 years admitted to the intensive
care unit with severe asthma found that, compared with controls,
intravenous theophylline decreased the time to reach a clinical asthma
score of 3 or less but found no significant difference in length of stay in
the intensive care unit.

Benefits: We found one systematic review20 and one subsequent RCT.21 The
systematic review (search date 2001, 7 RCTs, 380 children and
adolescents aged 1–19 years admitted to hospital with severe
asthma, flow expiratory volume in 1 second 35–45% predicted)
compared the effects of intravenous theophylline versus placebo on
lung function (measured as change from baseline in flow expiratory
volume in 1 second).20 The review found that at 6–8 hours,
intravenous theophylline versus placebo significantly improved lung
function (2 RCTs; WMD 8.4%, 95% CI 0.8% to 15.9%) and clinical
symptom scores (WMD –0.71, 95% CI –0.82 to –0.60) but found
no significant difference in the number of nebulised bronchodilator
treatments required (2 RCTs; WMD +0.15; 95% CI –0.52 to
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+0.83) or length of hospital stay (3 RCTs; WMD +4.29; 95% CI
–4.16 to +12.74). The subsequent RCT (47 children aged 1–17
years admitted to intensive care unit with severe asthma receiving
salbutamol [see glossary, p 356]), ipratropium, and methylpred-
nisolone) compared intravenous theophylline versus controls on
time to reach a clinical asthma score of 3 or less.21 The RCT found
that intravenous theophylline significantly decreased the time to
reach a clinical asthma score of 3 or less compared with control
(18.6 hours with theophylline v 31 hours with control; P < 0.05) but
found no significant difference in length of stay in the intensive care
unit.

Harms: The systematic review found that theophylline significantly
increased the risk of vomiting (5 RCTs; RR 3.69, 95% CI 2.15 to
6.33) compared with placebo, but found no significant differences
for headache, tremor, seizures, and arrhythmia. There were no
deaths reported in the included studies.20 The subsequent RCT
found significantly higher incidence of emesis with theophylline and
tremor with controls (both P < 0.05).21 Theophylline can cause
serious adverse effects (cardiac arrhythmia or convulsions) if thera-
peutic blood concentrations are exceeded.

Comment: None.

QUESTION What are the effects of single agent prophylaxis in
childhood asthma?

Duncan Keeley

OPTION INHALED CORTICOSTEROIDS

One systematic review has found that, compared with placebo,
prophylactic inhaled corticosteroids improve symptoms and lung function
in children with asthma. Several RCTs have found that inhaled
corticosteroids slightly reduce growth rate compared with placebo,
although studies with long term follow up suggest attainment of normal
adult height. Inhaled corticosteroids have been associated with rare
reports of adrenal suppression. One RCT in children aged 6–16 years
found no significant difference in improvement of asthma symptoms
between inhaled beclometasone and theophylline, but found less use of
bronchodilators and oral corticosteroids with inhaled beclometasone.
Small RCTs have found inhaled corticosteroids to be more effective than
sodium cromoglicate in improving symptoms and lung function. RCTs in
children aged 5–16 years have found that inhaled corticosteroids
(beclometasone, budesonide, or fluticasone) versus inhaled long acting
�2 agonist (salmeterol) or inhaled nedocromil improve symptoms and lung
function in children with asthma.

Benefits: Versus placebo: We found one systematic review (search date
1996, 24 RCTs, 1087 children, 10/24 RCTs in preschool children,
duration 4–88 weeks) comparing effects of regular inhaled corti-
costeroids (betamethasone, beclometasone, budesonide, flu-
nisolide, or fluticasone) versus placebo on asthma symptoms (see
comment below), concomitant drug use, and peak expiratory flow
rate (PEFR).22 It found that corticosteroids significantly improved
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symptom score (overall weighted relative improvement in symptom
score 50%, 95% CI 49% to 51%), reduced �2 agonist use (RR 0.37,
95% CI 0.36 to 0.38), reduced oral corticosteroid use (RR 0.68,
95% CI 0.66 to 0.70), and improved peak flow rate (weighted mean
improvement in PEFR 11% predicted, 95% CI 9.5% to 12.5%).
Versus theophylline: We found no systematic review. We found
one RCT (195 children aged 6–16 years, followed for 12 months)
comparing inhaled beclometasone (360 �g/day) versus oral theo-
phylline.23 It found no significant difference with inhaled beclom-
etasone versus oral theophylline in the mean asthma symptom
score (0 = no symptoms, 6 = incapacitating symptoms: mean
score 0.5–0.8 for beclometasone v 0.6–0.9 for theophylline) with
less use of bronchodilators and oral corticosteroids with inhaled
beclometasone.23 Versus sodium cromoglicate: We found no
systematic review. We found four RCTs comparing inhaled corticos-
teroids (betamethasone, budesonide, fluticasone) versus inhaled
sodium cromoglicate.24–27 One RCT (20 children aged 6–14 years)
found that betamethasone versus sodium cromoglicate significantly
improved symptoms and lung function (mean PEFRs; P < 0.001).24

The second RCT (crossover, 75 children aged 5–15 years) found
that budesonide or fluticasone versus sodium cromoglicate signifi-
cantly reduced bronchodilator use (P < 0.05) and lung function
(forced expiratory volume in 1 second [FEV1]; P < 0.01).25 The third
RCT (unblinded, 335 children aged 2–6 years) found that budeso-
nide versus sodium cromoglicate significantly reduced the rate of
asthma exacerbations over 52 weeks (P ≤ 0.001). Asthma exacer-
bations were defined as use of systemic corticosteroids or addi-
tional maintenance treatment, emergency department or urgent
care visit, or admission to hospital.26 The fourth RCT (unblinded,
multicentre, 225 children aged 4–12 years) found that fluticasone
versus sodium cromoglicate significantly improved mean percent-
age PEFR (at 6–8 weeks; P = 0.0001) and symptoms (at 6–8
weeks; P < 0.05) but found no significant difference for relief
medication use or FEV1.27 Versus nedocromil: We found no
systematic review. We found one RCT (1041 children aged 5–12
years, with mild to moderate asthma, mean prestudy FEV1 94%
predicted, all using salbutamol [see glossary, p 356]) for asthma
symptoms) that compared inhaled budesonide (200 �g twice daily)
and inhaled nedocromil (8 mg twice daily) versus placebo for 4–6
years.28 It found no significant difference with budesonide com-
pared with nedocromil or placebo in lung function, hospital admis-
sion rate, or the symptom score on diary cards but found that
budesonide was superior to nedocromil, and that nedocromil was
superior to placebo in several measures of asthma symptoms and
morbidity (see table 1, p 359). The mean change in post-
bronchodilator FEV1 over the study period was not significantly
different among the three groups. Versus inhaled long acting �2
agonists: We found no systematic review but found two RCTs of
beclometasone (200 �g twice daily) versus salmeterol (50 �g twice
daily) for 1 year.29,30 The first RCT (67 children aged 6–16 years)
found that beclometasone was more effective than salmeterol in
improving FEV1 (mean change of FEV1 –4.5% of predicted with
salmeterol, 95% CI –9.0% to +0.1% v +10% with beclometasone,
CI not reported; mean difference beclometasone v salmeterol
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14.2%, 95% CI 8.3% to 20.0%), reducing the use of rescue
salbutamol (0.44 uses/day with salmeterol v 0.07 uses/day with
beclometasone; P ≤ 0.001).29 Both treatments improved symptom
scores (before trial 3% of children asymptomatic with salmeterol v

6% with beclometasone; at 1 year 36% with salmeterol v 55% with
beclometasone) and PEFR (improvement in morning PEFR 49 L/
minute with salmeterol v 61 L/minute with beclometasone), but
there was no significant difference between treatments at 1 year.
There were two exacerbations in the beclometasone group com-
pared with 17 in the salmeterol group.29 The second RCT (241
children aged 6–14 years) compared beclometasone (81 children)
versus salmeterol (80 children) versus placebo (80 children).30 It
found that beclometasone reduced airway hyperresponsiveness
more than salmeterol (methacholine PC20 36 hours after study
medication 12 months into the study: 2.1 mg/mL with beclometa-
sone v 0.9 mg/mL with salmeterol; P = 0.009). Beclometasone
versus placebo reduced rescue bronchodilator use (92% with
beclometasone v 83% with placebo days and nights without need
for salbutamol; P ≤ 0.001) and treatment withdrawals because of
exacerbations (5 with beclometasone v 15 with placebo; P = 0.03).
Salmeterol versus placebo did not significantly reduce the use of a
rescue bronchodilator (88% with salmeterol v 83% with placebo
days and nights without need for salbutamol; P = 0.09) or treat-
ment withdrawals because of exacerbations (15 with salmeterol v

15 with placebo; P = 0.55). Both salmeterol and beclometasone
improved FEV1 compared with placebo, but the difference between
beclometasone and salmeterol was not significant (10% with
beclometasone v 10% with salmeterol v 5% with placebo). Versus
oral montelukast: We found no RCTs comparing inhaled corticos-
teroids versus oral montelukast in children. A systematic review of
mainly adult studies comparing inhaled corticosteroids with leuko-
triene receptor antagonists found similar exacerbation rates, but
greater improvement in lung function and symptoms with inhaled
steroids.31 See benefits section of leukotriene antagonists in adults
with mild to moderate, persistent asthma option in asthma in adults
topic, p 1966.

Harms: Versus placebo: One systematic review (search date 1996) found
no significant difference with inhaled corticosteroids (betametha-
sone, budesonide, flunisolide, or fluticasone) versus placebo in
adrenal function (12 RCTs) and found clinical cases of oral candi-
diasis (4 RCTs).22 Case reports32 and a national survey of paedia-
tricians and endocrinologists33 have indicated the possibility of
adrenal suppression leading to adrenal crisis associated with
hypoglycaemia in children on high dose inhaled corticosteroids.
Most cases involved fluticasone, in daily doses of 500–2000 �g.
Observational studies have found little or no biochemical evidence
of change in bone metabolism with inhaled corticosteroids.34,35 Two
cross-sectional studies using a slit lamp to screen for lenticular
changes in children taking long term inhaled corticosteroids
(beclometasone, budesonide) found no posterior subcapsular cata-
racts.36,37 The systematic review identified eight RCTs reporting
growth velocity and found no significant difference with inhaled
corticosteroids versus placebo.22 One systematic review (search
date 1993, 21 studies) reported height for age in 810 children with
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asthma treated with oral or inhaled corticosteroids. It found no
evidence of growth impairment with inhaled beclometasone (12
studies, 331 children).38 A second systematic review (search date
1999, 3 RCTs) identified one RCT (94 children, aged 7–9 years)
comparing effect of inhaled beclometasone (400 �g/day) versus
placebo on growth as a primary outcome measure in children with
recurrent viral induced wheeze.39 It found a significant decrease in
growth with beclometasone versus placebo (mean growth at end of
7 month treatment period, 2.7 cm with beclometasone v 3.7 cm
with placebo; 95% CI –1.4 cm to –0.6 cm; P < 0.0001) and found
no significant catch up growth during a follow up 4 month washout
period.40 We found one large subsequent RCT that evaluated the
effects of inhaled budesonide on growth in children with mild
asthma.41 The RCT found that children receiving budesonide grew
less than children receiving placebo over 3 years (1 RCT, 3195
children aged 5–17 years; mean difference in growth per year:
–0.43 cm, 95% CI –0.54 cm to –0.32 cm; P < 0.0001). The differ-
ences in growth rate were similar between children under 11 years
treated with budesonide 200 �g per day (–0.45 cm per year, 95% CI
–0.56 cm to –0.34 cm; P < 0.0001) and children over 11years
being treated with budesonide 400 �g per day (–0.40 cm per year,
95% CI –0.66 cm to –0.14 cm; P = 0.003). In children less than
11 years being treated with 200 �g per day, the effect was more
pronounced during the first year (–0.58 cm per year, 95% CI
–0.76 cm to –0.40 cm; P < 0.0001) than during the third year
(–0.33 cm per year, 95% CI –0.52 cm to –0.14 cm; P = 0.0005).41

Versus theophylline or sodium cromoglicate: One RCT com-
pared inhaled beclometasone (360 �g/day) versus oral theophylline
for 1 year.23 It found a significantly higher rate of growth (more
notable in boys) in the theophylline group (mean rate of growth in
prepubescent boys 4.3 cm/year with beclometasone v 6.2 cm/year
with theophylline). This effect was not sufficient to be noticed by the
children or by their parents, and no child was withdrawn from the
study on this account.23 One controlled, prospective study com-
pared 216 children treated with budesonide (400–600 �g/day) with
62 children treated with theophylline or sodium cromoglicate over
3–5 years’ follow up.42 No significant changes in growth velocity
were found at doses up to 400 �g/day (5.5 cm/year with budeso-
nide v 5.6 cm/year with controls). The adult height of 142 of these
budesonide treated children (mean treatment period 9.2 years,
mean dosage 412 �g/day) was compared with 18 controls never
treated with inhaled corticosteroids and 51 healthy siblings. There
were no significant differences. Children in all groups attained their
target adult height (mean difference between measured and target
adult height: +0.3 cm, 95% CI –0.6 cm to +1.2 cm for budesonide
treated children; –0.2 cm, 95% CI –2.4 cm to +2.1 cm for control
children with asthma; +0.9 cm, 95% CI –0.4 cm to +2.2 cm for
healthy siblings).43 Two RCTs found no clinically relevant differences
between inhaled corticosteroids (betamethasone, budesonide) and
sodium cromoglicate.24,26 One RCT found that budesonide versus
fluticasone or sodium cromoglicate significantly reduced growth
(decrease in height standard deviation score > 2 standard devia-
tion compared with mean height standard deviation score change
during preceding year; P < 0.05).25 Another RCT found that a
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higher proportion of children taking sodium cromoglicate withdrew
because of adverse events (breathlessness and wheeze, burning
sensation in chest, sore throat, sickness) compared with flutica-
sone.27 Versus nedocromil: A large RCT (1041 children with mild
to moderate asthma) compared budesonide (400 �g/day) versus
nedocromil versus placebo with 4–6 years’ follow up.28 The mean
increase in height in the budesonide group was 1.1 cm less than in
the placebo group (22.7 cm with budesonide v 23.8 cm with
placebo; P = 0.005); the difference occurred mainly within the first
year of treatment.28 Versus inhaled long acting �2 agonists: Two
RCTs comparing beclometasone with salmeterol found slowing in
linear growth with beclometasone (growth over year of treatment
5.4 cm29 and 6.1 cm30 in the salmeterol groups; 4.0 cm29 and
4.7 cm30 in the beclometasone groups; P = 0.004;29

P = 0.00730). One RCT comparing inhaled beclometasone versus
salmeterol found that symptom improvement in the salmeterol
group was accompanied by significant deterioration in bronchial
reactivity, indicating a failure to control underlying bronchial
inflammation.29

Comment: Treatment with inhaled corticosteroids should be reviewed regularly
and the dose gradually reduced to the lowest that is compatible with
good symptom control.

OPTION INHALED SODIUM CROMOGLICATE

One systematic review found insufficient evidence for prophylactic
treatment with inhaled sodium cromoglicate in children aged 1–18 years.
Several small comparative RCTs found sodium cromoglicate to be less
effective than inhaled corticosteroids in improving symptoms and lung
function.

Benefits: Versus placebo: We found one systematic review (search date
1999, 24 RCTs, about 1000 children aged 0–18 years with mod-
erate to severe asthma) comparing inhaled sodium cromoglicate
versus placebo.44 The RCTs differed in design, severity of asthma,
number of children included, age of children, duration of interven-
tion, and follow up period. The review found heterogeneity between
RCTs but did not separately analyse RCTs in terms of asthma
severity, age of children, or the outcome measured. The review
found that sodium cromoglicate versus placebo significantly
improved symptom scores for cough (point estimate not reported;
95% CI 0.11 to 0.26) and wheeze (point estimate not reported;
95% CI 0.13 to 0.27) but also found significant publication bias by
the absence of small, negative trials (P = 0.01 for cough and
wheeze). The review concluded that there is insufficient evidence
for prophylactic treatment with sodium cromoglicate in children with
asthma. Versus inhaled corticosteroids: See benefits of inhaled
corticosteroids, p 340.

Harms: Versus placebo: Fifteen RCTs included in the systematic review
reported adverse effects described as minor and of low incidence,
including cough, bitter taste, wheezing, sneezing, throat irritation,
and perioral eczema.44 Versus inhaled corticosteroids: See
harms of inhaled corticosteroids, p 342.
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Comment: The conclusions of the systematic review44 have been criticised in
correspondence and the assertion made that analysis of trials using
sodium cromoglicate by spinhaler in children over 5 years of age
was consistent with a beneficial effect of sodium cromoglicate
compared with placebo.45

OPTION INHALED NEDOCROMIL

Two RCTs in children aged 6–12 years found that, compared with placebo,
inhaled nedocromil reduces asthma symptom scores, asthma severity,
bronchodilator use, and improves lung function. One large RCT in children
aged 5–12 years with mild to moderate asthma found no significant
difference between nedocromil and budesonide or placebo in lung
function, hospital admission rate, or the symptom score on diary cards,
but found that budesonide was superior to nedocromil, and that
nedocromil was superior to placebo in several measures of asthma
symptoms and morbidity.

Benefits: We found no systematic review. Versus placebo: We found two
RCTs.46,47 The first RCT (209 children and adolescents aged 6–7
years allowed to continue using usual medication) compared
inhaled nedocromil (4 mg 4 times daily) versus placebo for 12
weeks. Symptoms were recorded by the children in daily diary cards,
including scoring day and night time asthma and cough severity, use
of all medication, and morning and evening peak expiratory flow
rates. The RCT found that inhaled nedocromil versus placebo
significantly reduced total symptom scores, clinician assessed
asthma severity, �2 agonist use, and improved lung function (forced
expiratory volume in 1 second).46 The second RCT (parallel group
study, 79 children aged 6–12 years recovering from acute asthma
and allowed to use inhaled bronchodilators) compared inhaled
nedocromil (2 mg 3 times daily) versus placebo for 12 weeks.47

Symptoms were recorded by the children in daily diary cards,
including day and night time asthma severity, morning and evening
peak expiratory flow rates, and usage of bronchodilators. The RCT
found that after 6 weeks, inhaled nedocromil versus placebo
significantly improved (from baseline) the morning peak expiratory
flow rate (difference, 20 L/minute; P = 0.036), evening peak
expiratory flow rate (difference, 22 L/minute; P = 0.033), night
time asthma score (difference on a 5 point scale, 0.48;
P = 0.001), and daytime asthma score (difference on a 5 point
scale, 0.38; P = 0.03). The RCT found no significant difference
before 6 weeks of treatment. Versus inhaled corticosteroids:
See benefits of inhaled corticosteroids, p 340.

Harms: Versus placebo: Sore throat and headache were reported margin-
ally more often with nedocromil than placebo in the first RCT.46 The
second RCT found no significant difference between nedocromil
and placebo in adverse event rates except for more frequent
respiratory adverse events with placebo.47 Versus inhaled
corticosteroids: See harms of inhaled corticosteroids, p 342.

Comment: None.

Asthma and other wheezing disorders in children
C

hild
health

345

 BMJ Publishing Group Ltd 2004



OPTION INHALED LONG ACTING �2 AGONISTS

Two RCTs in children aged 4–14 years found that, compared with placebo,
inhaled salmeterol improved lung function but found conflicting evidence
about reduced use of salbutamol. One RCT comparing inhaled salmeterol
with beclometasone found that salmeterol was associated with a
significant deterioration in bronchial reactivity.

Benefits: We found no systematic review. Versus placebo: We found two
RCTs.30,48 The first RCT (241 children aged 6–14 years with
clinically stable asthma and < 1 month of prior glucocorticoid use)
compared inhaled salmeterol (80 children) versus beclometasone
(81 children) versus placebo (80 children) for 1 year.30 The RCT
found that salmeterol versus placebo significantly improved lung
function (mean change in forced expiratory volume in 1 second as
a percentage of predicted, 10% with salmeterol v 5% with placebo;
P < 0.001) but found no significant difference in the use of rescue
salbutamol (see glossary, p 356) (P = 0.09) or withdrawals
because of exacerbations (P = 0.55).30 The second RCT (parallel
group study, 207 children aged 4–11 years with asthma diagnosed
according to American Thoracic Society guidelines, forced expira-
tory volume in 1 second [without medication] 50–80% predicted)
compared inhaled salmeterol (50 �g twice daily) versus placebo for
12 weeks.48 The RCT found that salmeterol significantly improved
lung function compared with placebo (change in mean morning
peak expiratory flow 25 L/minute with salmeterol v 13.2 L/minute
with placebo; P < 0.001; change in mean evening peak expiratory
flow 20 L/minute with salmeterol v 10.1 L/minute with placebo;
P = 0.01) and reduced salbutamol use (–0.8 with salmeterol v –0.3
with placebo; P = 0.004). It found no significant difference in the
number of nights without awakenings between salmeterol and
placebo.48 Versus inhaled corticosteroids: See benefits of
inhaled corticosteroids, p 340.

Harms: Versus placebo: One RCT found no evidence of adverse effects
from salmeterol over 1 year.30 The second RCT found no significant
difference between salmeterol and placebo for adverse effects.48

Versus inhaled corticosteroids: See harms of inhaled corticos-
teroids, p 342. Long acting �2 agonists occasionally cause tremor
or tachycardia.

Comment: Monotherapy with long acting �2 agonists is not advised because of
the possibility of significant deterioration in bronchial reactivity
indicating a failure to control underlying bronchial inflammation
(see harms of inhaled corticosteroids, p 342).

OPTION ORAL THEOPHYLLINE

One small RCT in children aged 6–15 years found that, compared with
placebo, oral theophylline increased mean morning peak expiratory flow
rate and reduced the mean number of acute night time attacks and
doses of bronchodilator used. Another RCT in children aged 6–16 years
found no significant difference in improvement of asthma symptoms with
oral theophylline compared with inhaled beclometasone, but found
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greater use of bronchodilators and oral corticosteroids with theophylline
over 1 year. Theophylline has serious adverse effects (cardiac arrhythmia,
convulsions) if therapeutic blood concentrations are exceeded.

Benefits: We found no systematic review. Versus placebo: We found one
RCT (crossover study, 24 children aged 6–15 years experiencing at
least 2 night awakenings/week) comparing once daily oral sus-
tained release theophylline (mean theophylline level of 11.2 mg/L)
versus placebo for 6 weeks.49 The RCT found that theophylline
versus placebo significantly increased mean morning peak expira-
tory flow (244 L/minute with theophylline v 207 L/minute with pla-
cebo; P < 0.001) and significantly reduced the mean number of
acute night time attacks (3.2 with theophylline v 10.7 with placebo;
P < 0.001) and the mean number of doses of bronchodilator used
(6.5 with theophylline v 23.7 with placebo; P < 0.001). Versus
inhaled corticosteroids: See benefits of inhaled corticosteroids,
p 340.

Harms: Versus placebo: One RCT found significantly higher rates of gastric
symptoms including dyspepsia, nausea, and vomiting with oral
sustained release theophylline versus placebo (30% with theophyl-
line v 6% with placebo; P < 0.001).49 One systematic review
(search date not stated, 12 studies, 340 children) of the behav-
ioural and cognitive effects of theophylline found no evidence of
significant adverse effects.50 Theophylline has serious adverse
effects (cardiac arrhythmia, convulsions) if therapeutic blood con-
centrations are exceeded.51 Versus inhaled corticosteroids: See
harms of inhaled corticosteroids, p 342.

Comment: None.

OPTION ORAL LEUKOTRIENE RECEPTOR ANTAGONISTS

One RCT in children aged 6–14 years found that, compared with placebo,
oral montelukast increased from baseline the mean morning forced
expiratory volume in 1 second and reduced the total daily �2 agonist use,
but found no significant difference in daytime asthma symptom score or
in nocturnal awakenings with asthma. Another RCT in children aged 2–5
years found that, compared with placebo, oral montelukast improved
average daytime symptom scores and reduced the need for rescue oral
steroid courses, but found no significant difference in average overnight
asthma symptom scores. We found no RCTs directly comparing oral
montelukast with inhaled corticosteroids.

Benefits: We found no systematic review. Versus placebo: We found two
RCTs.52,53 The first RCT (parallel group study, 336 children aged
6–16 years with mean forced expiratory volume in 1 second 72%
predicted, concomitant inhaled steroid treatment in 33% of pla-
cebo group and 39% of montelukast group) compared oral monte-
lukast (5 mg/day) versus placebo for 8 weeks.52 The RCT found that
montelukast versus placebo significantly increased (from baseline)
the mean morning flow expiratory volume in 1 second (8.2% with
montelukast v 3.6% with placebo; P < 0.001) and significantly
reduced the total daily �2 agonist use (reduced by 13% with
montelukast and increased by 9.5% with placebo; P = 0.01).52 The
RCT found no significant difference between montelukast versus
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placebo in daytime asthma symptom score or in nocturnal awak-
enings with asthma.52 The second RCT (parallel group study, 689
children aged 2–5 years, concomitant inhaled steroid treatment in
29% of the placebo group, 27% of the montelukast group, 2 : 1
ratio montelukast : placebo group) compared oral montelukast
(4 mg/day) versus placebo for 12 weeks.53 The RCT found that
montelukast versus placebo significantly improved average daytime
symptom scores (improved by 0.37 with montelukast v 0.26 with
placebo on a 6 point scale; P = 0.003) and reduced the need for
rescue oral steroid courses (needed in 19% with montelukast v 28%
with placebo; P = 0.008). The RCT found no significant difference
between montelukast versus placebo in average overnight asthma
symptom scores.53 Versus inhaled corticosteroids: We found no
RCTs comparing oral montelukast versus inhaled corticosteroids
directly.

Harms: Versus placebo: Two RCTs found no significant difference in the
incidence of adverse effects with montelukast versus placebo.52,53

Comment: None.

QUESTION What are the effects of additional prophylactic
treatments in childhood asthma inadequately controlled
by standard dose inhaled corticosteroids?

Duncan Keeley

OPTION INCREASED DOSE OF INHALED CORTICOSTEROID

One RCT in children aged 6–16 years taking inhaled beclometasone
comparing the addition of a second dose of inhaled corticosteroid
(beclometasone) with placebo found no significant difference in lung
function, symptom scores, exacerbation rates, or bronchial reactivity but
found a reduction in growth velocity at 1 year.

Benefits: We found no systematic review but found one RCT (177 children,
age 6–16 years, 1 year of follow up, mean pre-bronchodilator flow
expiratory volume in 1 second 86% predicted) comparing beclom-
etasone (200 �g twice daily), salmeterol (50 �g twice daily), and
placebo in children already taking beclometasone (200 �g twice
daily).54 No significant differences were found at 1 year in lung
function (mean change in flow expiratory volume in 1 second 5.8%
of predicted, 95% CI 2.9% to 8.7% with double dose beclometa-
sone v 4.3%, 95% CI 2.1% to 6.5% with placebo), symptom scores,
exacerbation rates, bronchial reactivity, or changes in airway
responsiveness (1.30 units of methacholine, 95% CI 0.73 to 1.87
with salmeterol v 0.80, 95% CI 0.33 to 1.27 with placebo). No
benefit of either adding salmeterol or a second dose of beclometa-
sone was found in this group of children, whose compliance with
pre-existing medication was good.

Harms: Growth was significantly slower in children receiving higher dose
inhaled corticosteroids (3.6 cm, 95% CI 3.0 cm to 4.2 cm with
double dose beclometasone v 5.1 cm, 95% CI 4.5 cm to 5.7 cm
with salmeterol v 4.5 cm, 95% CI 3.8 cm to 5.2 cm with placebo).
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Comment: Higher dose inhaled corticosteroids are frequently used, despite
lack of evidence of benefit. In some children, higher prescribed
doses may compensate for poor compliance or incorrect inhaler
technique.

OPTION ADDITION OF REGULAR LONG ACTING �2 AGONIST

One RCT in children aged 6–16 years found that addition of inhaled
salmeterol (a long acting �2 agonist) increased peak expiratory flow rates
in the first few months of treatment but found no increase after 1 year. A
second short term RCT in children aged 4–16 years also found increased
morning peak expiratory flow rates and more symptom free days at 3
months with addition of salmeterol.

Benefits: We found no systematic review but found two RCTs.54,55 One RCT
(177 children) found that at 1 year the addition of inhaled salm-
eterol did not improve lung function, airway responsiveness, symp-
tom scores, exacerbation rates, or bronchial reactivity.54 Salmeterol
versus placebo increased mean morning peak expiratory flow rates
slightly after 3 months (difference: +12 L/minute). There were no
significant differences in symptom scores at any time. The second
RCT (210 children aged 4–16 years, 12 weeks’ follow up, mean
morning peak flow expiratory rate 79% predicted) compared salm-
eterol (50 �g twice daily) versus placebo in children inadequately
controlled on inhaled corticosteroids (average dose 750 �g/day).55

At 12 weeks, mean morning peak expiratory flow rate (relative to the
predicted peak flow expiratory rate) was 4% higher in the salmeterol
group. Mean evening peak expiratory flow rate was not significantly
different. The median proportion of symptom free days improved
more with salmeterol than with placebo (60% with salmeterol v 30%
with placebo for the third month of treatment).

Harms: The RCTs found no significant adverse effects associated with
salmeterol.54,55

Comment: The second RCT was organised and funded by the manufacturer of
salmeterol. Studies of adults with poor control on low dose inhaled
corticosteroids have found greater benefit with additional long
acting �2 agonists than with higher doses of inhaled steroid (see
salmeterol v high dose inhaled corticosteroids in the chapter on
asthma in adults, p 1966).

OPTION ADDITION OF ORAL THEOPHYLLINE

One small RCT found that addition of theophylline, compared with
placebo, to previous treatment increased the proportion of symptom free
days and reduced the use of additional � agonist (orciprenaline) and
additional corticosteroid (beclometasone or prednisolone) over 4 weeks.
We found insufficient evidence to weigh these short term benefits and
possible long term harms.

Benefits: We found no systematic review but found one RCT (double blind
crossover trial, 33 children, age 6–19 years, recruited from a
hospital asthma clinic, 22 children using inhaled beclometasone
[mean 533 �g/day], 11 using oral prednisolone [mean 30 mg
alternate days]).43 It found that the addition for 4 weeks of oral
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theophylline (serum concentration 10–20 �g/mL) versus placebo
increased the mean number of symptom free days (63% with
theophylline v 42% with placebo; P ≤ 0.01). Inhaled � agonist
(orciprenaline — see glossary, p 356) was needed twice as often
with placebo (0.5 doses/day with theophylline v 1.0 with placebo;
P ≤ 0.01). Additional daily prednisolone was needed by fewer chil-
dren while on theophylline than while on placebo (3/32 [9%] with
theophylline v 10/32 [31%] with placebo; P = 0.02).

Harms: In the RCT, short term adverse effects included mild transient
headache and nausea in six children after the crossover from
placebo to the theophylline dose that they had previously
tolerated.56

Comment: One child was excluded from the analysis because of poor compli-
ance. The RCT was too brief to assess long term harms.

OPTION ADDITION OF ORAL LEUKOTRIENE RECEPTOR
ANTAGONISTS

One crossover RCT in children aged 6–14 years with persistent asthma
who had been taking inhaled budesonide for at least 6 weeks found that,
compared with addition of placebo, oral montelukast (a leukotriene
receptor antagonist) reduced asthma exacerbations over 4 weeks. This
difference was statistically significant but modest in clinical terms.

Benefits: We found no systematic review but found one crossover RCT (279
children aged 6–14 years previously treated with inhaled corticos-
teroid for at least 6 weeks, with mean forced expiratory volume in 1
second 78% predicted after 1 month run-in with budesonide
200 �g) comparing adding oral montelukast versus placebo to
inhaled budesonide over 4 weeks.57 It found fewer asthma exacer-
bation days (decrease from baseline peak flow of > 20%, or
increase from baseline of �2 agonist use of > 70%) with montelu-
kast versus placebo (12.2% with montelukast v 15.9% with pla-
cebo; P = < 0.001). No significant differences were found in qual-
ity of life measurements, global evaluations, or asthma attacks
requiring unscheduled medical intervention or treatment with oral
corticosteroid.

Harms: The RCT found no significant difference with montelukast versus
placebo in asthma exacerbation, upper respiratory tract infection,
headache, cough, pharyngitis, and fever.57

Comment: The RCT in children was brief (4 weeks treatment).57 We found one
large RCT of montelukast added to beclometasone in adults with
inadequately controlled asthma that found benefit over a 16 week
period.58 Both RCTs were funded by the manufacturers of monte-
lukast.
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QUESTION What are the effects of treatments for acute wheezing
in infants?

Michael McKean

OPTION SHORT ACTING �2 AGONISTS

One RCT in infants aged 3 months to 2 years found that nebulised
salbutamol improved respiratory rate and clinical symptom score
compared with placebo but found no significant difference in hospital
admission. Another RCT that included infants aged less than 18 months
to 36 months found no significant difference in change from baseline in
clinical symptom scores with nebulised salbutamol compared with
placebo. Two RCTs in children aged up to 5 years found no significant
difference in hospital admission with delivery of salbutamol through a
metered dose inhaler plus spacer compared with nebulised salbutamol.
Another RCT in infants aged 1–24 months found no significant difference
in improvement of symptoms with delivery of terbutaline through a
metered dose inhaler plus spacer compared with nebulised terbutaline.
Nebulised �2 agonists may cause tachycardia, tremor, and hypokalaemia.

Benefits: Nebulised salbutamol versus placebo: We found one systematic
review (search date not stated)59 that identified two RCTs in children
with an acute exacerbation of wheeze in hospital emergency room
settings.60,61 One RCT (28 infants aged 3 months to 2 years)
compared nebulised salbutamol (see glossary, p 356) (0.3 mg/kg in
2 doses over 1 hour) versus placebo on respiratory rate and symptom
score (assessment of heart rate, respiratory rate, wheeze, and
accessory muscle score).60 The RCT found that nebulised salbutamol
versus placebo significantly improved respiratory rate (WMD –5.10
breaths/minute, 95% CI –9.45 breaths/minute to –0.75 breaths/
minute) and total clinical symptom score for heart rate, respiratory
rate, wheezing, and accessory muscle use (clinical symptom score on
scale 0 [none] to 3 [severe], WMD –2.50, 95% CI –3.88 to –1.12)
but found no significant difference in hospital admission (OR 1.95,
95% CI 0.27 to 13.98).60 The second RCT (28 infants aged < 18
months and 13 infants aged 18–36 months with acute wheeze)
found no significant difference in change from baseline in clinical
symptom scores with nebulised salbutamol (2 doses of 0.15 mg/kg)
versus placebo groups. Some improvement was observed in children
aged more than 18 months, but this was not statistically signifi-
cant.61 Delivery through metered dose inhaler versus nebuliser:
We found no systematic review. We found three RCTs comparing
delivery of short acting �2 agonists through metered dose inhaler
versus nebuliser.62–64 The first RCT (64 children aged 1–5 years with
acute recurrent wheezing) found no significant difference in hospital
admissions with delivery of salbutamol (50 �g/kg) through a metered
dose inhaler plus spacer versus nebulised salbutamol (150 �g/kg).62

The second RCT (42 infants, mean age < 2 years with acute
wheezing) found no significant difference in hospital admissions with
delivery of salbutamol (400 �g) through a metered dose inhaler plus
spacer versus nebulised salbutamol (2.5 mg).63 The third RCT (34
infants aged 1–24 months) found no significant difference in the rate
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of improvement from baseline of a clinical score (assessing respiratory
rate, wheezing, retractions, degree of cyanosis, colour, and pulse
oximetry data) with delivery of terbutaline (500 �g) through a metered
dose inhaler plus spacer versus nebulised terbutaline (4 mg).64

Harms: Nebulised salbutamol versus placebo: The systematic review did
not comment on any adverse effects of nebulised salbutamol in
infants with acute wheezing.59 Nebulised �2 agonists may cause
tachycardia, tremor, and hypokalaemia.63 Delivery through
metered dose inhaler versus nebuliser: Three RCTs found no
clinically significant adverse events.62–64

Comment: None.

OPTION INHALED IPRATROPIUM BROMIDE

We found no RCTs comparing inhaled ipratropium bromide with placebo.
One RCT identified by a systematic review in infants aged 3–24 months
found that addition of ipratropium bromide to fenoterol compared with
fenoterol alone reduced the proportion of infants receiving further
treatment 45 minutes after initial treatment.

Benefits: Versus placebo: We found no systematic review and no RCTs.
Addition to long acting �2 agonist: We found one systematic
review (search date not stated), which identified one RCT in infants
aged under 2 years with wheeze.65 The RCT (61 infants aged 3–24
months with acute wheeze) found that addition of ipratropium
bromide (50 �g) to fenoterol (0.1 mg/kg) versus fenoterol (0.1 mg/
kg) alone significantly reduced the proportion of infants receiving
further treatment 45 minutes after initial treatment (OR 0.22, 95%
CI 0.08 to 0.61).

Harms: The systematic review found no evidence of harm specific to the use
of ipratropium bromide.65

Comment: The results of the review do not support the widespread, indiscrimi-
nate use of anticholinergic agents in the treatment of children under
the age of 2 years with airways obstruction and wheeze. It is
possible that infants did obtain symptomatic relief but that this was
not always identified by the outcomes chosen.

OPTION ORAL CORTICOSTEROIDS

One small RCT found no significant difference in daily symptom scores
with oral prednisolone compared with placebo.

Benefits: We found no systematic review. We found one RCT (38 acutely
wheezing infants aged 3–17 months with wheezing episode lasting
≥ 48 hours, including 30 infants who had previously been admitted
to hospital with wheeze)66 comparing oral prednisolone (2 mg/kg/
day) versus placebo given for 5 days during an acute wheezing
episode. It found no significant difference in daily symptom scores
(cough, wheeze, breathlessness) for the 56 acute wheezing epi-
sodes studied.66

Harms: The RCT found no adverse effects.66

Comment: None.
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OPTION HIGH DOSE INHALED CORTICOSTEROIDS

One systematic review found that high dose inhaled corticosteroids
compared with placebo reduced the requirement for oral corticosteroids
but the difference was not statistically significant. The review also found
a clear preference for the inhaled corticosteroids by the children’s
parents over placebo. The clinical importance of these results is unclear.

Benefits: We found one systematic review (search date not stated, 2 RCTs in
infants with acute viral wheeze [see glossary, p 356]).67 The primary
outcome for the review was wheeze episodes requiring oral corti-
costeroids. The review found that episodic high dose inhaled corti-
costeroids (budesonide, beclometasone) reduced the need for oral
corticosteroids compared with placebo, but the difference was not
statistically significant (2 crossover RCTs, 67 infants; RR 0.53, 95%
CI 0.27 to 1.04). The review also found a clear preference for the
inhaled corticosteroids by the children’s parents over placebo (2
crossover RCTs, 67 infants; RR 0.64, 95% CI, 0.48 to 0.87).67

Harms: The systematic review did not report any adverse events. See harms
of inhaled corticosteroids, p 342.67

Comment: Most of the RCTs included in the systematic review were carried out
before the 1990s, when it was commonly thought that wheeze was
synonymous with asthma and different patterns of wheeze in young
children were seldom recognised. Although there is some evidence
to support the use of high dose inhaled corticosteroids in acute
episodes of viral wheeze, the practicalities of delivering treatment
may limit applicability.

QUESTION What are the effects of prophylactic treatments for
wheezing in infants?

Michael McKean

OPTION INHALED IPRATROPIUM BROMIDE

One small RCT identified by a systematic review found no significant
difference in relief of symptoms with nebulised ipratropium bromide
compared with placebo. The study may have lacked power to exclude a
clinically important difference between treatments.

Benefits: We found one systematic review (search date not stated),65 which
found one RCT of high quality, although the power of the RCT was
low.68 The RCT (crossover, 23 infants aged 4–23 months) com-
pared nebulised ipratropium bromide versus placebo or sodium
cromoglicate. The RCT found no significant difference in relief of
symptoms, as defined by diary cards, for ipratropium bromide
versus placebo (OR 0.60, 95% CI 0.19 to 1.88).68

Harms: The RCT reported no significant adverse effects with ipratropium
bromide.68
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Comment: The study may have lacked power to exclude a clinically important
difference between treatments. We found insufficient data to sup-
port the use of ipratropium bromide as a prophylactic agent for
wheezing in infants.

OPTION SHORT ACTING �2 AGONISTS

Two RCTs identified by a systematic review in infants aged up to 2 years
found no significant improvement in symptoms with inhaled salbutamol
compared with placebo. Another RCT identified by the same systematic
review in infants aged 3–14 months found that oral salbutamol compared
with placebo reduced treatment failures.

Benefits: We found one systematic review (search date not stated), which
identified three RCTs in infants aged under 2 years with recurrent
wheeze but no apparent history of acute viral bronchiolitis.59

Inhaled short acting �2 agonists: One RCT (crossover, 80 infants
aged < 1 year with persistent or recurrent wheeze and a personal or
family history of atopy) compared inhaled salbutamol (see glossary,
p 356) (200 �g/day) versus placebo for 4 weeks. It found no
significant difference between salbutamol versus placebo in symp-
toms (recorded in a diary) or lung function.69 Another RCT (29
infants aged 2–18 months with a history of recurrent wheeze)
compared inhaled salbutamol (600 �g) plus inhaled beclometa-
sone (300 �g) versus inhaled salbutamol (600 �g) alone or placebo
for 6 weeks.70 It found no significant improvement in symptoms
(cough, wheezing, sleep problems, expectorations) with salbutamol
versus placebo.70 Oral short acting �2 agonists: One RCT (59
infants aged 3–14 months with at least 1 previous wheezy episode)
compared oral salbutamol plus placebo, placebo plus prednisolone,
and placebo plus placebo for 14 days.71 It found that oral salbuta-
mol versus placebo significantly reduced treatment failures
(RR 2.51, 95% CI 1.09 to 5.79) and found no significant difference
between salbutamol alone and the combination of salbutamol plus
prednisolone.71

Harms: Inhaled short acting �2 agonists: The RCTs did not report any
adverse events.69,70 Oral short acting �2 agonists: The RCTs did
not report any adverse events.71

Comment: None.

OPTION INHALED CORTICOSTEROIDS

Three RCTs found no clear evidence of effectiveness with lower
prophylactic doses of inhaled corticosteroids (budesonide) in children
aged 1 week to 6 years with recurrent wheeze. One RCT in infants aged
6–30 months found that higher prophylactic doses of inhaled
corticosteroids (budesonide) compared with placebo reduced symptoms
and the proportion of children with acute wheezing episodes during a 12
week period but found no significant reduction in the proportion of
wheezing episodes per infant. Another RCT in infants aged 11–36 months
found that higher prophylactic doses of inhaled corticosteroid
(budesonide) reduced the proportion of days requiring oral prednisolone
and symptoms of wheezing and sleep disturbance, but found no
significant improvement for cough. Higher doses of inhaled
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corticosteroids have the potential for adverse effects. One RCT found no
significant improvement in symptoms with the addition of inhaled
beclometasone compared with placebo to inhaled salbutamol.

Benefits: We found one systematic review (search date not stated)67 and four
additional RCTs.72–75 Lower dose versus placebo: The systematic
review identified one RCT.76 The RCT (57 children aged 8 months to 6
years) found no significant difference after 4 months in acute episodes
of wheeze with inhaled budesonide (400 �g/day by metered dose
inhaler) versus placebo.76 The RCT did not analyse infants separately.
The first additional RCT (29 infants aged 4–17 months with recurrent
wheeze) found that inhaled budesonide (150 �g through a metered
dose inhaler) versus placebo significantly improved some symptoms
(breathlessness, daytime wheeze, daytime cough) but not others
(night time wheeze and cough), and found no significant difference in
the need for bronchodilators.74 The second additional RCT (60 infants
aged 1–42 weeks ready for discharge after an episode of acute viral
bronchiolitis requiring hospital admission) compared inhaled budeso-
nide (200 �g/day through a metered dose inhaler) versus placebo for
12 months.75 Symptoms of coughing and wheezing were recorded in a
diary kept by parents. The RCT found no significant difference after 6
months in symptoms of coughing and wheezing with inhaled budeso-
nide versus placebo.75 Higher dose versus placebo: One additional
RCT (40 infants aged 6–30 months with severe asthma) compared
nebulised budesonide (1 mg twice daily) versus placebo for 12
weeks.72 The RCT found that nebulised budesonide versus placebo
significantly reduced the proportion of children with acute wheezing
episodes (40% with budesonide v 83% with placebo; P < 0.01),
incidence of daytime wheezing (2.2% with budesonide v 11.6% with
placebo; P < 0.05), and incidence of night time wheezing (0.6% with
budesonide v 6.5% with placebo; P < 0.01) but did not significantly
reduce the number of acute wheezing episodes per child (0% with
budesonide v 1% with placebo; P = 0.13). The second additional RCT
(77 infants aged 11–36 months with moderate to severe recurrent
wheezing) compared inhaled budesonide (400 �g twice daily) versus
placebo for 12 weeks.73 The RCT found that budesonide versus
placebo significantly improved symptom scores from baseline for
wheezing and sleep disturbance (P < 0.05 for both symptoms) but
found no significant difference for cough or for restriction in physical
activity because of coughing or wheezing. It also found that inhaled
budesonide versus placebo significantly reduced the proportion of days
requiring oral prednisolone.73 Addition of inhaled corticosteroid to
short acting �2 agonist: We found one RCT (31 infants aged 13–18
months with recurrent wheeze) comparing the addition of inhaled
beclometasone (200 �g twice daily) to inhaled salbutamol (see glos-
sary, p 356) (taken when needed) versus addition of inhaled placebo to
inhaled salbutamol (as needed).76 It found no significant difference
between adding beclometasone versus placebo in clinical score,
number of salbutamol doses, sleep disturbance, or number of symp-
tom free days.77

Harms: The RCTs did not report any adverse events.72–77 Higher doses of
inhaled corticosteroids have the potential for adverse effects (see
harms of inhaled corticosteroids, p 342).

Comment: None.
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GLOSSARY
Aminophylline A stable combination of theophylline and ethylenediamine; the
ethylenediamine is added to increase the solubility of theophylline in water.
Clinical asthma score is used to assess asthma severity. It involves five clinical
variables (respiratory rate, wheezing, inspiratory–expiratory ratio, indrawing, dysp-
noea), which are scored 0, 1, or 2. The scores for each variable are added together
with a possible total score of 10.78

Orciprenaline is known as metaproterenol in USA; it is a non-selective � agonist.
Salbutamol is known as albuterol in USA; it is a short acting selective �2 agonist.
Viral wheeze is defined as wheeze in association with nasal congestion and
discharge but minimal or no intercurrent lower respiratory tract symptoms.

Substantive changes
Treating acute asthma in children: systemic corticosteroids One systematic
review added;11 option title change, conclusions unchanged
Single agent prophylaxis in childhood asthma: inhaled corticosteroids One
RCT added;41 information on effect of budesonide on growth in children, conclu-
sions unchanged
Single agent prophylaxis in childhood asthma: inhaled sodium cromoglicate
Evidence re-evaluated, categorisation changed to Unknown effectiveness
Treating acute wheeze in infants: inhaled ipratropium bromide Evidence
re-evaluated, categorisation changed to Likely to be beneficial
Treating acute wheeze in infants Short acting �2 agonists Evidence
re-evaluated, categorisation changed to Likely to be beneficial
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TABLE 1 Comparison of inhaled budesonide, nedocromil, and
placebo over 4–6 years on several measures of asthma
symptoms and morbidity (see text, p 340).28

Intervention Budesonide
(311 children)

Nedocromil
(312 children)

Placebo
(418 children)

Prednisone courses per
100 person years

70 102 122

Urgent care visits due to
asthma per 100 person
years

12 16 22

Hospital admissions due to
asthma per 100 person
years

2.5 4.3 4.4

Beclometasone or other
asthma medications
added

6.6% 17.1% 18.7%
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Bronchiolitis
Search date February 2003

Juan Manuel Lozano

QUESTIONS

Effects of prophylactic measures in high risk children . . . . . . . . . . . .362
Effects of measures to prevent transmission in hospital . . . . . . . . . .363
Effects of treatment. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .364

INTERVENTIONS

PREVENTION
Beneficial
Respiratory syncytial virus

immunoglobulins or palivizumab
(monoclonal antibody) in children
at high risk . . . . . . . . . . . . .362

Unknown effectiveness
Nursing interventions (cohort

segregation, handwashing, gowns,
masks, gloves, and goggles) in
children admitted to hospital. .363

TREATMENT
Unknown effectiveness
Bronchodilators (inhaled

salbutamol, inhaled adrenaline
[epinephrine]) . . . . . . . . . . .364

Corticosteroids . . . . . . . . . . . .366
Routine broad spectrum

antibiotics . . . . . . . . . . . . . .368
Ribavirin . . . . . . . . . . . . . . . . .368
Respiratory syncytial virus

immunoglobulins, pooled
immunoglobulins, or palivizumab
(monoclonal antibody) . . . . .370

To be covered in future updates
Oxygen
Surfactant, in the context of

bronchopulmonary dysplasia

See glossary, p 370

Key Messages

Prevention
¶ Respiratory syncytial virus immunoglobulins or palivizumab (monoclonal

antibody) in children at high risk One systematic review has found that, in
children born prematurely, in children with bronchopulmonary dysplasia, and in
children with a combination of risk factors, prophylactic respiratory syncytial
virus immunoglobulin or palivizumab (monoclonal antibody) reduces admission
rates to hospital and intensive care units compared with placebo or no
prophylaxis.

¶ Nursing interventions (cohort segregation, handwashing, gowns,
masks, gloves, and goggles) in children admitted to hospital We found no
RCTs about the effects of these interventions to prevent spread of bronchiolitis
to other children.

Treatment
¶ Bronchodilators (inhaled salbutamol, inhaled adrenaline [epinephrine])

Systematic reviews have found that, inhaled bronchodilators achieve short
term improvement in overall clinical scores compared with placebo in children
treated in hospital, emergency departments, and outpatient clinics. They have
found no evidence that bronchodilators reduce admission rates or produce a
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clinically important improvement in oxygen saturation. Subsequent RCTs found
no evidence that nebulised adrenaline, changed short term outcomes during
the first 4 days of illness in infants or the duration of hospital stay compared
with 0.9% sodiumk chloride. One small RCT found that nebulised adrenaline
reduced the rate of hospital admission compared with salbutamol. However,
we were unable to draw reliable conclusions from this small study.

¶ Corticosteroids One systematic review and 10 additional RCTs found limited
and conflicting evidence on the effects of corticosteroids compared with
placebo.

¶ Routine broad spectrum antibiotics We found no evidence in children with
bronchiolitis alone. One unblinded RCT in children with bronchiolitis and
uncomplicated pneumonia (crackles on auscultation or consolidation on a
chest radiograph) found no significant difference in clinical scores with routine
use of antibiotics (ampicillin, penicillin, or erythromycin) compared with pla-
cebo. However, the RCT may have lacked power to exclude a clinically
important effect.

¶ Ribavirin One systematic review found insufficient evidence that ribavirin
reduced mortality, risk of respiratory deterioration, or duration of hospital stay
in children admitted to hospital with respiratory syncytial virus bronchiolitis. It
found some evidence that ribavirin reduced the duration of mechanical
ventilation. Two subsequent RCTs found no evidence that ribavirin reduced
duration of hospital stay, admission rate because of lower respiratory tract
symptoms during the first year after the acute episode, or the frequency of
recurrent wheezing illness over 1 year of follow up.

¶ Respiratory syncytial virus immunoglobulins, pooled immunoglobulins,
or palivizumab (monoclonal antibody) RCTs found insufficient evidence on
the effects of immunoglobulin treatment.

DEFINITION Bronchiolitis is a virally induced acute bronchiolar inflammation that
is associated with signs and symptoms of airway obstruction.
Diagnosis is based on clinical findings. Clinical manifestations
include fever, rhinitis (inflammation of the nasal mucosa), tachyp-
noea, expiratory wheezing, cough, rales, use of accessory muscles,
apnoea (absence of breathing), dyspnoea (difficulty in breathing),
alar flaring (flaring of the nostrils), and retractions (indrawing of the
intercostal soft tissues on inspiration). Disease severity (see glos-
sary, p 370) of bronchiolitis may be classified clinically as mild,
moderate, or severe.

INCIDENCE/
PREVALENCE

Bronchiolitis is the most common lower respiratory tract infection in
infants, occurring in a seasonal pattern with highest incidence in the
winter in temperate climates,1 and in the rainy season in warmer
countries. Each year in the USA, about 21% of infants have lower
respiratory tract disease and 6–10/1000 infants are admitted to
hospital for bronchiolitis (1–2% of children < 12 months of age).2

The peak rate of admission occurs in infants aged 2–6 months.3

AETIOLOGY/
RISK FACTORS

Respiratory syncytial virus is responsible for bronchiolitis in 70% of
cases. This figure reaches 80–100% in the winter months. How-
ever, in early spring, parainfluenza virus type 3 is often responsible.1

PROGNOSIS Morbidity and mortality: Disease severity is related to the size of
the infant, and to the proximity and frequency of contact with
infective infants. Children at increased risk of morbidity and mortal-
ity are those with congenital heart disease, chronic lung disease,
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history of premature birth, hypoxia, and age less than 6 weeks.4

Other factors associated with a prolonged or complicated hospital
stay include a history of apnoea or respiratory arrest, pulmonary
consolidation seen on a chest radiograph, and (in North America)
people of Native American or Inuit race.5 The risk of death within
2 weeks is high for children with congenital heart disease (3.4%) or
chronic lung disease (3.5%) as compared with other groups com-
bined (0.1%).4 Rates of admission to intensive care units (range
31–36%) and need for mechanical ventilation (range 11–19%) are
similar among all high risk groups.4 The percentage of these
children needing oxygen supplementation is also high (range
63–80%).4 In contrast, rates of intensive care unit admission (15%)
and ventilation (8%) in such children are markedly lower.6 Long
term prognosis: Information on long term prognosis varies among
studies. One small prospective study of two matched cohorts (25
children with bronchiolitis; 25 children without) found no evidence
that bronchiolitis requiring outpatient treatment is associated with
an increased risk of asthma in the long term.7 Possible confounding
factors include variation in illness severity, smoke exposure, and
being in overcrowded environments.8 We found one prospective
study in 50 randomly selected infants admitted with bronchiolitis,
followed up by questionnaires for 5 years and a visit in the fifth year.
It found a doubling of asthma incidence compared with the general
population, although there was large (30%) loss to follow up and no
matched control group.9

AIMS OF
INTERVENTION

To decrease morbidity and mortality, shorten hospital stay, and
prevent transmission of infection, with minimum adverse effects.

OUTCOMES Death rate; rates of hospital admission; rate of intubation or
admission to intensive care units; clinical score (clinical score is a
subjective, unvalidated measure that is based on judgements made
by the clinician); rates of clinical and serological infection. Oxygen
saturation is a proxy outcome, but the clinical significance and
sensitivity of this outcome are unclear.

METHODS Clinical Evidence search and appraisal February 2003.

QUESTION What are the effects of prophylactic measures in high
risk children?

OPTION IMMUNOGLOBULINS

One systematic review has found that, in children born prematurely or
children with bronchopulmonary dysplasia, prophylactic respiratory
syncytial virus immunoglobulin or palivizumab (monoclonal antibody)
given monthly reduces hospital admission and admission to intensive
care compared with placebo or no prophylaxis. Treatment duration varied
between 4 and 6 months across studies.

Benefits: We found one systematic review (search date 1999, 4 RCTs, 2598
children) comparing monthly respiratory syncytial virus immuno-
globulin (RSV Ig) or palivizumab (monoclonal antibody) with placebo
or no prophylaxis.10 Three of the RCTs used intravenous RSV Ig and
one used intramuscular palivizumab. Two of the RCTs using RSV Ig
were unblinded and both of them used no prophylaxis as the control
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intervention. The review found that RSV Ig or palivizumab compared
with placebo reduced admission to hospital. (95/1535 [6%] for
RSV Ig or palivizumab v 138/1063 [13%] with placebo; OR 0.48,
95% CI 0.37 to 0.64) and intensive care unit (27/1535 [2%] for
RSV Ig or palivizumab v 43/1063 [4%] with placebo; OR 0.47, 95%
CI 0.29 to 0.77), but did not reduce the incidence of mechanical
ventilation (16/1535 [1%] for RSV Ig or palivizumab v 14/1063
[1%] with placebo; OR 0.99, 95% CI 0.48 to 2.07). Follow up
duration varied across studies in the systematic review from 150
days up to 17 months.10

Harms: See harms of immunoglobulins, p 370.

Comment: Premature infants included in the RCTs were children under 6
months old, with gestational age at birth of less than either 32 or 35
weeks. Children with bronchopulmonary dysplasia were under 2
years old and still undergoing treatment for this anomaly. Planned
subgroup analysis in the review found that prophylaxis reduced
hospital admission in children whose only risk factor was prematu-
rity (OR 0.27, 95% CI 0.15 to 0.49) and in children with broncho-
pulmonary dysplasia alone (OR 0.54, 95% CI 0.37 to 0.80), but not
in children with cardiac comorbidity alone (OR 0.64, 95% CI 0.37 to
1.10).10 A cost-effectiveness analysis suggests that the clinical
effect of palivizumab when used in all children who meet the
licensed indication for it is small, and its benefits are likely to be
clinically and economically relevant in children at the highest risk.11

QUESTION What are the effects of measures to prevent
transmission in hospital?

OPTION NURSING INTERVENTIONS (COHORT SEGREGATION,
HANDWASHING, GOWNS, MASKS, GLOVES, AND
GOGGLES)

We found no direct evidence from RCTs that cohort segregation,
handwashing, use of gowns, masks, gloves, or goggles reduced
nosocomial transmission of respiratory syncytial virus to other children.

Benefits: We found no systematic review and no good quality RCTs examining
effects of cohort segregation (see glossary, p 370), handwashing,
gowns, masks, gloves, or goggles, used either singly or in combi-
nation, on nosocomial transmission of bronchiolitis in children.

Harms: Cohort segregation: Potential risks associated with cohort segre-
gation include misdiagnosing respiratory syncytial virus infection
and putting non-infected people at risk by subsequent placement
into the wrong cohort. Handwashing: Dermatitis is a potential
adverse effect of repeated handwashing with some products,
affecting care providers. Other interventions: No harms reported.

Comment: Handwashing is a well established technique for reducing cross-
infection in other contexts, and so RCTs may not be ethically
feasible. Single nursing interventions: We found four observa-
tional studies comparing nosocomial infection rates in separate
series of children before and after introduction of cohort segrega-
tion, handwashing, gowns and masks, and goggles.12–15 No study
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adjusted results for variations in baseline incidence. Three studies
found a lower incidence of transmission after introduction of cohort
segregation alone, handwashing alone, and eye–nose goggles
alone.12–14 The fourth study found no significant difference in
transmission after introducing gowns and masks.15 Combinations
of nursing interventions: We found one RCT (58 medical person-
nel caring for children admitted with bronchiolitis), which found no
significant difference in nosocomial infection rate in staff when they
used gowns and masks in addition to handwashing (5/28 [18%] of
those using gowns, masks, and handwashing v 4/30 [13%] in the
control group; RR 1.3, 95% CI 0.4 to 3.6).16 The RCT did not report
transmission rates in the children. One non-randomised prospec-
tive trial (233 children at risk of severe nosocomial infection)
compared transmission rates in wards using different nursing poli-
cies.17 It found that a combination of cohort segregation, gowns,
and gloves reduced nosocomial transmission rates compared with
all other policies (cohort segregation alone, gown and gloves alone,
no special precautions) taken together. However, the control inter-
ventions did not remain constant throughout the trial, the results
were based on an interim analysis, and the definition of “at risk”
children was not stated clearly.

QUESTION What are the effects of treatment for children with
bronchiolitis?

OPTION BRONCHODILATORS (INHALED SALBUTAMOL, INHALED
ADRENALINE [EPINEPHRINE])

Good quality systematic reviews have found that, inhaled bronchodilators
overall clinical scores in the short term compared with placebo in children
treated in hospital, emergency departments, and outpatient clinics. They
have found no evidence that bronchodilators reduce admission rates or
produce a clinically important improvement in oxygen saturation.
Subsequent RCTs found no evidence that nebulised adrenaline, changed
short term outcomes during the first 4 days of illness in infants or the
duration of hospital stay compared with 0.9% sodium chloride. One small
RCT found that nebulised adrenaline reduced the rate of hospital
admission when compared with salbutamol.

Benefits: Compared with placebo: We found two systematic reviews18,19

and two subsequent RCTs.20,21 The first review (search date 1998,
8 RCTs, 485 children) evaluated children in outpatient clinics or the
emergency department and after admission to hospital.18 The
second review (search date 1995, 5 RCTs, 251 children) consid-
ered children treated in outpatient clinics.19 Four RCTs were com-
mon to both reviews. The first review found that, in the short term,
bronchodilators improved clinical scores in children with mild and
moderately severe bronchiolitis (lack of improvement in clinical
score, bronchodilator v placebo; RR 0.76, 95% CI 0.60 to 0.95).18

Both reviews found evidence that bronchodilators improved oxygen
saturation by a clinically unimportant amount (mean difference in
oxygen saturation +1.2%, 95% CI +0.8% to +1.6%19). Both
reviews found no evidence that bronchodilators compared with
placebo reduced admission rates in children treated in outpatient
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clinics or emergency departments (RR 0.85, 95% CI 0.47 to
1.53;18 23/97 [24%] children treated with bronchodilator admitted
v 21/90 [23%] with placebo; RR 1.0, 95% CI 0.6 to 1.719). The first
subsequent RCT (38 infants without previous wheezing episodes)
compared a single dose (3 mg in 3 mL) of nebulised levo-adrenaline
(epinephrine) compared with 0.9% sodium chloride placebo during
the first 4 days of their respiratory illness.20 There were no signifi-
cant differences in respiratory and heart rates, oxygen saturation,
and the RDAI (see glossary, p 370) measured during the following
60 minutes. Results were reported graphically. The second RCT
(149 hospitalised infants without previous history of wheezing and
with a clinical diagnosis of acute viral bronchiolitis) compared
nebulisations of racemic adrenaline (0.03 mL/kg/dose of a 2.25%
solution), salbutamol (0.03 mL/kg/dose of a 5 mg/mL solution), and
placebo (0.03 mL/kg/dose of 0.9% sodium chloride) given every
1–6 hours, at the discretion of the attending medical team. There
were no significant differences in the length of hospital stay (pla-
cebo v adrenaline: mean difference +3.5 hours, 95% CI
–18.6 hours to +25.6 hours; placebo v salbutamol: mean differ-
ence +1.9 hours, 95% CI –18.3 hours to +22.1 hours) or in the
mean time to normal oxygenation, adequate fluid intake, RDAI of 4
or less, or infrequent nebulisations.21 Compared with other
treatments: We found four RCTs comparing nebulised adrenaline
with salbutamol (see table 1, p 373).21–24 The first RCT (24
sedated, hospitalised infants without previous wheeze) found a
significant improvement in clinical scores after administration of
racemic adrenaline, as compared with baseline score (mean differ-
ence 1.80, 95% CI 0.79 to 2.80), which was not present after
salbutamol inhalation (mean difference +0.40, 95% CI –0.61 to
+1.40).22 However, the clinical importance of this finding is not
clear, and a comparison between groups was not provided. The
second RCT (42 infants aged 6 weeks to 1 year seen in the
emergency department) compared inhaled adrenaline with salbuta-
mol.23 It found a significant improvement in oxygen saturation after
60 minutes of treatment in favour of adrenaline (mean difference
2%, CI not provided; P = 0.02). The clinical importance of this
finding is unclear, given that this was one of many statistical
comparisons and because the change is below the 3% difference in
oxygen saturation that the authors had previously established as
clinically important. It also found a significant reduction in admis-
sions (7/20 [35%] with adrenaline v 17/21 [81%] with salbutamol;
RR 0.43, 95% CI 0.23 to 0.81; NNT 3, 95% CI 2 to 7). The third
RCT (100 infants aged 1–24 months, randomised in the emergency
department to 4 treatments: nebulised racemic adrenaline followed
by 0.9% sodium chloride placebo; nebulised salbutamol followed by
0.9% sodium chloride placebo; 0.9% sodium chloride placebo
followed by racemic adrenaline; 0.9% sodium chloride placebo
followed by salbutamol) found no significant differences in RDAI
scores between the four groups during the study.24 The fourth RCT
that compared racemic adrenaline, salbutamol, and placebo did
not find differences between adrenaline and salbutamol in any of
the study outcomes (see above).21
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Harms: One systematic review reported tachycardia, increased blood pres-
sure, decreased oxygen saturation, flushing, hyperactivity, pro-
longed cough, and tremor after use of bronchodilators.18 The review
did not report the frequency of adverse events. The second review
did not report harms.19 One RCT reported a higher incidence of
pallor in children treated with adrenaline than in those receiving
salbutamol (at 30 minutes: 10/20 [50%] with adrenaline v 3/21
[14%] with salbutamol; RR 3.50, 95% CI 1.12 to 10.90; NNH 3,
95% CI 2 to 8).23 Three RCTs made no mention of harms.20,22,24

One RCT reported asymptomatic transient (< 1 hour) tachycardia,
mild hypertension, and slight tremor which were equally frequent in
all treatment groups (figures not provided).21

Comment: None of the RCTs considered respiratory failure as an outcome. One
systematic review found significant heterogeneity among RCTs in
the effects of bronchodilators on oxygen saturation.18 Discrepan-
cies in primary studies included differences in study populations
such as inclusion of sedated children, short duration of follow up,
and validity of clinical scores. Bronchodilators may improve the
clinical appearance of a child through a general stimulatory effect
rather than by improving respiratory function.25

OPTION CORTICOSTEROIDS

One systematic review and 10 additional RCTs found limited and
conflicting evidence on the effects of corticosteroids compared with
placebo.

Benefits: We found one systematic review (search date 1999, 6 RCTs, 347
children in hospital)26 and 10 additional RCTs (969 children) of
corticosteroids compared with placebo in children with
bronchiolitis.27–36 Three of the additional RCTs had been mentioned
in the systematic review but excluded because of data inconsist-
ency,31 treatment outside hospital,32 or failure to report the out-
come markers sought by the systematic review.33 The systematic
review found no significant difference in the mean duration of stay
(5 RCTs, 229 children: WMD –0.43 days, 95% CI –1.05 days to
+0.18 days), in the RCTs with clearly identified randomisation
methods (4 RCTs, 253 children: WMD –0.35 days, 95% CI –0.84
days to +0.14 days), and after exclusion of RCTs that included
children with previous wheezing (4 RCTs, 264 children: WMD –0.29
days, 95% CI –0.71 days to +0.13 days).26 Interpretation of the
effect of corticosteroids compared with placebo on clinical symp-
toms found by the systematic review is difficult (see comment
below). The RCTs in the systematic review reported different clinical
scales at varying times after starting treatment. The scales usually
included measurements of oxygen saturation, wheezing, accessory
muscle use, and respiratory rate. Results reported 72 hours after
starting treatment were too heterogeneous for analysis. Only three
RCTs (197 children) provided results for 24 hours after starting
treatment. The systematic review pooled the standardised effect
size for clinical scores from these three RCTs and found that
corticosteroids produced a significant improvement, compared with
placebo.26 Although statistically significant, the clinical importance
of such an improvement is not clear because different scales are
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combined across studies. Seven of the nine additional RCTs that
compared the clinical score found no significant benefit from
corticosteroids (see table 2, p 374).27–30,32–34 One RCT found a
significant transient improvement in a “bronchiolitis score” with oral
prednisolone for 2 days.34 This change, limited to the clinical score,
is of doubtful clinical importance. One subsequent RCT (70 children
aged between 8 weeks and 23 months old without previous wheez-
ing episodes) compared oral dexamethasone 1 mg/kg with placebo
in the emergency department, along with nebulised salbutamol.
After a 4 hour observation period, children were discharged to their
homes and continued to receive either daily oral dexamethasone
0.6 mg/kg/dose or placebo for 5 days, as well as inhaled salbuta-
mol. Compared with placebo, a significant reduction in the RACS
(see glossary, p 370) measured after 4 hours was found in the
dexamethasone group (means difference –1.8, 95% CI –0.175 to
–3.425), but no significant difference was found at day 7 (differ-
ence in means +0.4, 95% CI –2.1 to +2.8). Admission rates
measured at the emergency ward were significantly reduced with
dexamethasone (7/36 [19%] with dexamethasone v 15/34 [44%]
with placebo; RR 0.44, 95% CI 0.21 to 0.95).35 Another subse-
quent RCT (41 children aged < 24 months with respiratory syncytial
virus-positive infection who required mechanical ventilation) com-
pared intravenous dexamethasone 0.5 mg/kg/dose or an equal
volume of placebo every 12 hours for 4 days. No significant differ-
ence was found in median number of ventilator days (median 5.50
days [interquartile range 4.0 days] with dexamethasone v 6.0 days
[interquartile range 4.5 days] with placebo; P = 0.86), duration of
intensive care unit stay (median 7.0 days [interquartile range 7.0
days] with dexamethasone v 8.0 days [interquartile range 4.0 days]
with placebo; P = 0.76), or duration of hospital stay (median 11.0
days [interquartile range 6.0 days] with dexamethasone v 10.0
days [interquartile range 5.5 days] with placebo; P = 0.40). How-
ever, this study, aimed at detecting differences in virus quantities in
tracheal aspirates, had a power of 80% to exclude differences of
50% or more in ventilator days, or 40% or more in hospital days with
a power of 80%. Therefore it is not possible to rule out smaller but
still clinically important differences in these outcomes.36 Three
small long term follow up RCTs (3 years,37 3–5 years,38 and 2
years39) used telephone questionnaires to examine the effect of
corticosteroids during the acute episode on subsequent wheezing.
Two of the three RCTs did not observe any benefit from corticoster-
oids. The third was an unblinded RCT in which 117 hospitalised
infants (mean age 2.6 months, requiring hospital treatment
because of respiratory syncytial virus bronchiolitis) were allocated to
be in a control group (41 infants), and received inhaled budesonide
for 7 days (40 infants) or inhaled budesonide for 2 months (36
infants).39 However, this RCT had several problems that compro-
mised its validity (see comment below).

Harms: The acute adverse effects of oral corticosteroids are well docu-
mented, and include hyperglycaemia and immunosuppression.40

The RCTs did not give information on these.27–36 See harms of
corticosteroids in asthma and other wheezing disorders in children,
p 328.
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Comment: The evidence presented in the systematic review26 is difficult to
interpret because some of the RCTs did not exclude children with a
history of wheezing who may have asthma, a condition likely to
respond to corticosteroids. The clinical scales used in the RCTs
included oxygen saturation, but the clinical relevance of changes in
this parameter are unclear. Even if the results are accepted at face
value, the clinical significance of an effect size is unclear. Further-
more, eight RCTs with more than double the number of people were
not included in the meta-analysis. All of these RCTs, except one, did
not find a benefit of corticosteroids, and the single RCT that did, only
observed a transient improvement in clinical score at one time
point. Another systematic review is underway (Lozano JM, personal
communication, 2003). We found inadequate evidence to evaluate
the effects of systemic compared with inhaled corticosteroids. The
unblinded RCT comparing two different regimens of inhaled budeso-
nide in hospitalised children had several problems that further
compromised its validity.39 Diagnosis of asthma was based only on
a telephone survey; the children were not assessed to establish
whether they had received additional interventions or exposures
that could explain the results.

OPTION ROUTINE BROAD SPECTRUM ANTIBIOTICS

We found no evidence in children with bronchiolitis alone. One unblinded
RCT in children with bronchiolitis and uncomplicated pneumonia (crackles
on auscultation or consolidation on a chest radiograph) found no
significant difference in clinical scores with routine use of antibiotics
(ampicillin, penicillin, or erythromycin) compared with placebo. However,
the RCT may have lacked power to exclude a clinically important effect.

Benefits: We found no systematic review. We found one unblinded RCT (138
children admitted to hospital with clinically apparent pneumonia,
45% of whom were diagnosed with respiratory syncytial virus
infection) comparing the routine use of antibiotics (ampicillin,
penicillin, or erythromycin) to no antibiotics (no placebo, see
comment below).41 It found no significant difference between
treatment groups in the proportion of children infected with respi-
ratory syncytial virus. It found no evidence that antibiotics reduced
duration of hospital stay or respiratory rate, or improved clinical
symptoms, clinical signs, or radiographic assessment scores for
pulmonary disease.

Harms: The RCT did not report harms,41 although potential risks include
superinfection with resistant bacteria and drug reactions.42

Comment: The RCT was unblinded and used block randomisation (children
were randomised in groups of 20).41 This reduces confidence in the
results. The RCT may have been too small to exclude a clinically
important effect. Two children initially treated without antibiotics
were switched to antibiotics because of complicating purulent
infections. Analysis was by intention to treat.

OPTION RIBAVIRIN

One systematic review found no good evidence that ribavirin reduced
mortality, risk of respiratory deterioration, or duration of hospital stay in
children admitted to hospital with respiratory syncytial virus bronchiolitis.
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It found some evidence that ribavirin reduced the duration of mechanical
ventilation. Two subsequent RCTs found no evidence that ribavirin
reduced duration of hospital stay or admission rate because of lower
respiratory tract symptoms during the first year after the acute episode
or the frequency of recurrent wheezing illness over 1 year of follow up.

Benefits: We found one systematic review (search date 1999, 10 small
RCTs)43 and two subsequent RCTs.44,45 The review found that, in
children and infants hospitalised with respiratory syncytial virus
bronchiolitis, ribavirin (tribavirin) compared with placebo did not
significantly reduce mortality (5/86 [6%] with ribavirin v 7/72 [10%]
with placebo; RR 0.61, 95% CI 0.21 to 1.75), respiratory deterio-
ration (4/56 [7%] with ribavirin v 11/60 [18%] with placebo;
RR 0.42, 95% CI 0.15 to 1.17), or duration of hospital stay (–1.9
days with ribavirin v placebo, 95% CI –0.9 to +4.6 days), but
duration of ventilation was reduced significantly (–1.2 days, 95% CI
–0.2 days to –3.4 days).43 The high mortality in both groups may
have been because of severe disease at baseline. The first subse-
quent RCT (40 hospitalised infants who received ribavirin or placebo
within 12 hours of admission) found no significant differences in
outcomes measured during the acute episode, such as the duration
of oxygen supplementation need (ribavirin 2.72 days v placebo
1.92 days; mean difference +0.80 days, 95% CI –0.73 days to
+2.32 days) or hospital stay (ribavirin 4.94 days v placebo 3.36
days; mean difference +1.58 days, 95% CI –0.18 days to +3.35
days).44 That RCT also followed the infants for 1 year after the initial
episode. It found no significant differences in admission rates
associated with recurrent lower respiratory illness (2/16 [13%] with
ribavirin v 3/19 [16%] with placebo; RR 0.79, 95% CI 0.15 to 4.17)
or use of bronchodilators (5/16 [31%] with ribavirin v 8/19 [42%]
with placebo; RR 0.74, 95% CI 0.30 to 1.82). However, the sample
size may have been too small to rule out a clinically important
difference.44 A second RCT (45 previously healthy infants < 180
days old and hospitalised because of severe respiratory syncytial
virus confirmed bronchiolitis) compared nebulised ribavirin
(60 mg/mL over 3 2-hour periods for a total of 6 g/100 mL every
24 hours for 3 days) with no ribavirin in an open manner. There were
no significant differences in the frequency of recurrent wheezing
illness over 1 year of follow up (15/24 [63%] with ribavirin v 17/21
[81%] with placebo; RR 0.78, 95% CI 0.53 to 1.12).45

Harms: We found no results from prospective studies. The review and the
two RCTs did not report harms.43–45 We found case reports of
headaches and contact lens dysfunction in carers.46 Ribavirin has
been reported to be associated with acute bronchospasm in treated
children. The standard aerosol is sticky, and clogging of ventilatory
equipment has been reported.47

Comment: We found one small prospective study comparing pulmonary func-
tion tests in 54 children previously randomised to inpatient treat-
ment with ribavirin or placebo.48 It found no evidence of long term
differences in outcome, although the study was not sufficiently
powerful to rule out a clinically important difference.
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OPTION IMMUNOGLOBULINS

Small, low powered RCTs found insufficient evidence about the effects of
immunoglobulins compared with albumin solution or with 0.9% sodium
chloride in children admitted to hospital with bronchiolitis.

Benefits: We found no systematic review but found five RCTs (4 using albumin
solution as control, 1 using 0.9% sodium chloride, 335 children in
total).49–53 Two RCTs used pooled immunoglobulins, two RCTs used
respiratory syncytial virus immunoglobulin (RSV Ig), and one RCT
used palivizumab (synthetic monoclonal antibody). Neither RCT
using RSV Ig found evidence that RSV Ig shortened duration of
hospital stay compared with albumin (in high risk children [see
glossary, p 370]: mean duration of hospital stay 8.41 days with RSV
Ig v 8.89 days with albumin, P = NS; in non-high risk children:
mean stay 4.58 days with RSV Ig v 5.52 days with albumin, P = NS;
CIs not reported).49,50 The third RCT (35 children) found no evi-
dence that palivizumab reduced duration of hospital stay (mean
14.5 days, 95% CI 12.4 days to 16.6 days with RSV Ig v 11.5 days,
95% CI 10.0 days to 13.0 days with placebo; P = 0.25), duration of
ventilation (mean 8.8 days, 95% CI 6.5 days to 11.1 days with
palivizumab v 6.2 days, 95% CI 4.7 days to 7.7 days with placebo;
P = 0.45), or duration of treatment with supplemental oxygen
(mean 12.3 days, 95% CI 10.0 days to 14.6 days with palivizumab
v 9.5 days, 95% CI 7.9 days to 11.1 days with placebo;
P = 0.47).51 Neither of the remaining RCTs found any evidence that
pooled immunoglobulins improved outcome in children with
bronchiolitis.52,53

Harms: The RCTs found that RSV Ig was associated with elevation in liver
enzymes and anoxic spells (no frequencies provided).49 One
unblinded RCT (249 children) of prophylactic RSV Ig found that
adverse effects occurred in about 3% of treated children.10 That
RCT and a subsequent analysis of the data found that effects
included increased respiratory rate, mild fluid overload during the
first infusion, urticarial reaction at the infusion site, mild decreases
in oxygen saturation, and fever (no frequencies provided).10,54

Comment: Four RCTs used albumin as control. The effects of albumin in
bronchiolitis are not known.

GLOSSARY

Cohort segregation Children infected with different viral strains are segregated
from each other and treated separately, with the aim of preventing cross infection.

Disease severity Mild: not requiring admission to hospital. Moderate: requiring
admission to hospital but not intubation. Severe: requiring intubation or artificial
ventilation.

High risk children Premature infants with or without bronchopulmonary dysplasia,
or infants and children with congenital heart disease.

RACS Respiratory Assessment Change Score.

RDAI Respiratory Distress Assessment Instrument.
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Cardiorespiratory arrest in children
Search date June 2003

Kate Ackerman and David Creery

QUESTIONS

Effects of treatments for non-submersion out of hospital
cardiorespiratory arrest . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .377

INTERVENTIONS

Likely to be beneficial
Airway management and

ventilation* . . . . . . . . . . . . .377
Bag–mask ventilation*. . . . . . .377
Bystander cardiopulmonary

resuscitation* . . . . . . . . . . .379
Direct current cardiac shock (for

ventricular fibrillation or pulseless
ventricular tachycardia)*. . . .380

Intubation*. . . . . . . . . . . . . . .377
Intravenous adrenaline

(epinephrine) at standard
dose* . . . . . . . . . . . . . . . . .379

Unknown effectiveness
High dose intravenous

adrenaline. . . . . . . . . . . . . .379
Intravenous sodium

bicarbonate . . . . . . . . . . . . .379

Intravenous calcium . . . . . . . .379
Training parents to perform

cardiopulmonary
resuscitation . . . . . . . . . . . .379

*Although we found no direct
evidence to support their use,
widespread consensus holds
that, on the basis of indirect
evidence and extrapolation from
adult data, these interventions
should be universally applied to
children who have arrested.
Placebo controlled trials would
be considered unethical.

See glossary, p 381

Key Messages

¶ Bag–mask ventilation We found no RCTs. One controlled clinical trial in
children requiring airway management in the community found no significant
difference in survival or neurological outcome between endotracheal intubation
and bag–mask ventilation in children with non-submersion cardiorespiratory
arrest.

¶ Bystander cardiopulmonary resuscitation It is widely accepted that cardi-
opulmonary resuscitation and ventilation should be undertaken in children who
have arrested. Placebo controlled trials would be considered unethical. One
systematic review of observational studies has found that children whose arrest
was witnessed and who received bystander cardiopulmonary resuscitation
were more likely to survive to hospital discharge compared with no bystander
cardiopulmonary resuscitation. We found no RCTs on the effects of training
parents to perform cardiopulmonary resuscitation.

¶ Intubation We found no RCTs. One controlled trial found no significant
difference in survival or neurological outcome between endotracheal intubation
and bag–mask ventilation in children with non-submersion cardiorespiratory
arrest.
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¶ Airway management and ventilation; direct current cardiac shock (for
ventricular fibrillation or pulseless ventricular tachycardia); standard
dose intravenous adrenaline (epinephrine) Although we found no direct
evidence to support their use, widespread consensus based on indirect
evidence and extrapolation from adult data holds that these interventions
should be universally applied to children who have arrested. Placebo controlled
trials would be considered unethical.

¶ High dose intravenous adrenaline (epinephrine); intravenous sodium
bicarbonate; intravenous calcium; training parents to perform cardiop-
ulmonary resuscitation We found no RCTs or prospective observational
studies on the effects of these interventions in children who have arrested in
the community.

DEFINITION This chapter deals with non-submersion out of hospital cardiores-
piratory arrest in children, which is defined as a state of pulseless-
ness and apnoea occurring outside of a medical facility and not
caused by submersion in water.1

INCIDENCE/
PREVALENCE

We found 12 observational studies (3 prospective, 9 retrospective)
reporting the incidence of non-submersion out of hospital cardi-
orespiratory arrest in children (see table 1, p 383).2–13 Eleven
studies reported the incidence in both adults and children, and
eight reported the incidence in children.2–9,11–13 Incidence of
arrests in the general population ranged from 2.2–5.7/100 000
people a year (mean 3.1, 95% CI 2.1 to 4.1). Incidence of arrests
in children ranged from 6.9–18.0/100 000 children a year (mean
10.6, 95% CI 7.1 to 14.1).8 One prospective study (300 children)
found that about 50% of out of hospital cardiorespiratory arrests
occurred in children under 12 months, and about two thirds
occurred in children under 18 months.11

AETIOLOGY/
RISK FACTORS

We found 26 observational studies reporting the causes of non-
submersion pulseless arrests in a total of 1574 children. The
commenest causes were undetermined (as in sudden infant death
syndrome [see glossary, p 381]) (39%), trauma (18%), chronic
disease (7%), and pneumonia (4%) (see table 2, p 384).1,3–12,14–28

PROGNOSIS We found no observational studies that investigated non-
submersion arrests alone. We found 27 studies (5 prospective, 22
retrospective; total of 1754 children) that reported out of hospital
arrest.1–12,14–28 The overall survival rate following out of hospital
arrest was 5% (87 children). Nineteen of these studies (1140
children) found that of the 48 surviving children, 12 (25%) had no
or mild neurological disability and 36 (75%) had moderate or severe
neurological disability. We found one systematic review (search date
1997), which reported outcomes after cardiopulmonary resuscita-
tion for both in hospital and out of hospital arrests in children of any
cause, including submersion.29 Studies were excluded if they did
not report survival. The review found evidence from prospective and
retrospective observational studies that out of hospital arrest of any
cause in children has a poorer prognosis than arrest within hospital
(132/1568 children [8%] survived to hospital discharge after out of
hospital arrest v 129/544 children [24%] after in hospital arrests).
About half of the survivors were involved in studies that reported
neurological outcome. Of these, survival with “good neurological
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outcome” (i.e. normal or mild neurological deficit) was higher in
children who arrested in hospital compared with those who arrested
elsewhere (60/77 surviving children [78%] in hospital v 28/68
[41%] elsewhere).29

AIMS OF
INTERVENTION

To improve survival and minimise neurological sequelae.

OUTCOMES Out of hospital death rate; rate of death in hospital without return of
spontaneous circulation; return of spontaneous circulation with
subsequent death in hospital; and return of spontaneous circulation
with successful hospital discharge with mild, moderate, severe, or
no neurological sequelae; adverse effects of treatment.

METHODS Clinical Evidence search and appraisal June 2003, including a
search for observational studies. In addition, the authors searched
citation lists of retrieved articles and relevant review articles. Stud-
ies reporting out of hospital arrest in adults that listed “adolescent”
as a MeSH heading were also reviewed. Both authors reviewed the
retrieved studies independently and differences were resolved by
discussion. Studies were excluded if data relating to submersion
could not be differentiated from non-submersion data (except
where we found no data relating exclusively to non-submersion
arrest; in such cases we have included studies that did not differ-
entiate these types of arrest and indicated their limitation in this
regard). Some features of cardiorespiratory arrest in adults appear
to be different from arrest in children, so studies were excluded if
data for adults could not be differentiated from data for children.

QUESTION What are the effects of treatments for non-submersion
out of hospital cardiorespiratory arrest?

OPTION AIRWAY MANAGEMENT AND VENTILATION

It is widely accepted, based on indirect evidence and extrapolation from
adult data, that good airway management and rapid ventilation should be
undertaken in a child who has arrested, and it would be considered
unethical to test its role in a placebo controlled trial. We found no RCTs
or prospective observational studies of airway management and
ventilation.

Benefits: We found no systematic review, RCTs, or observational studies of
sufficient quality.

Harms: We found no prospective evidence.

Comment: None.

OPTION INTUBATION VERSUS BAG–MASK VENTILATION

We found no RCTs. One non-randomised controlled trial found no
significant difference in survival or neurological outcome with
endotracheal intubation versus bag–mask ventilation in children with
non-submersion cardiorespiratory arrest requiring airway management in
the community.
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Benefits: We found no systematic review or RCTs. We found one non-
randomised controlled trial (830 children requiring airway manage-
ment in the community, including 98 children who had arrested
after submersion) comparing (using alternate day allocation)
bag–mask ventilation versus endotracheal intubation (given by
paramedic staff trained in these techniques).30 Treatments were
allocated on alternate days. Analysis was by intention to treat (see
comment below). The trial found no significant difference in rates of
survival or good neurological outcome (normal, mild deficit, or no
change from baseline function) between the two treatment groups
in children with non-submersion cardiorespiratory arrest (105/349
[30%] survived with bag–mask ventilation v 90/373 [24%] with
intubation; good neurological outcome achieved in 80/349 [23%]
of children with bag–mask ventilation v 70/373 [19%] with
intubation).

Harms: The trial found that time spent at the scene of the arrest was longer
when intubation was intended, and this was the only significant
determinant of a longer total time from dispatch of paramedic team
to arrival at hospital (mean time at scene: 9 minutes with bag–mask
v 11 minutes with intubation; P < 0.001; mean total time: 20 min-
utes with bag–mask v 23 minutes with intubation; P < 0.001).30

However, it found no significant difference between bag–mask
ventilation and intubation in complications (complications in 727
children for whom data were available: gastric distension 31% with
bag–mask v 7% with intubation; P = 0.20; vomiting 14% v 14%;
P = 0.82; aspiration 14% v 15%; P = 0.84; oral or airway trauma
1% with bag–mask v 2% with intubation; P = 0.24). A total of 186
children across both treatment groups were thought by paramedical
staff to be successfully intubated. Of these, oesophageal intubation
occurred in three children (2%); the tube became dislodged in 27
children (14%; unrecognised in 12 children, recognised in 15); right
main bronchus intubation occurred in 33 children (18%); and an
incorrect size of tube was used in 44 children (24%). Death
occurred in all but one of the children with oesophageal intubation
or unrecognised dislodging of the tube.30

Comment: Population characteristics: The baseline characteristics of chil-
dren did not differ significantly between groups in age, sex, ethnicity,
or cause of arrest. The trial did not report the frequency of pulseless
arrest compared with that of respiratory arrest (see glossary,
p 381). Intention to treat: Intubation and bag–mask ventilation
were not mutually exclusive in the trial.30 The trial protocol allowed
bag–mask ventilation before intubation and after unsuccessful
intubation. Of 420 children allocated to intubation, 115 received
bag–mask ventilation before intubation, 128 received bag–mask
ventilation after attempted intubation, four were lost to follow up,
and the remainder received intubation that was believed to be
successful. Of 410 children allocated to bag–mask ventilation, 10
children were intubated successfully (although in violation of study
protocol), nine received bag–mask ventilation after attempted intu-
bation, six were lost to follow up, and the remainder received
bag–mask ventilation in accordance with study protocol.30
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OPTION INTRAVENOUS ADRENALINE (EPINEPHRINE)

Intravenous adrenaline (epinephrine) at “standard dose” (0.01 mg/kg) is a
widely accepted treatment for establishing return of spontaneous
circulation and it would be considered unethical to test its role in a
placebo controlled trial. We found no RCTs or prospective observational
studies in children who have arrested in the community comparing
adrenaline versus placebo or comparing standard or single doses versus
high or multiple doses of adrenaline.

Benefits: We found no systematic review, RCTs, or prospective observational
studies on the effects of intravenous adrenaline.

Harms: We found no prospective evidence.

Comment: High versus low dose: Two small retrospective observational
studies (128 people) found no evidence of a difference in survival to
hospital discharge between low or single dose and high or multiple
dose adrenaline, although the studies were too small to rule out an
effect.8,12

OPTION INTRAVENOUS SODIUM BICARBONATE

We found no RCTs or observational studies of sufficient quality on the
effects of intravenous bicarbonate in out of hospital cardiorespiratory
arrest in children.

Benefits: We found no systematic review, RCTs, or observational studies of
sufficient quality.

Harms: We found no prospective evidence.

Comment: Sodium bicarbonate is widely believed to be effective in arrest
associated with hyperkalaemic ventricular tachycardia or fibrillation,
but we found no prospective evidence supporting this.

OPTION INTRAVENOUS CALCIUM

We found no RCTs or observational studies of sufficient quality on the
effects of intravenous calcium in out of hospital cardiorespiratory arrest
in children.

Benefits: We found no systematic review, RCTs, or observational studies of
sufficient quality.

Harms: We found no prospective evidence.

Comment: Calcium is widely believed to be effective in arrest associated with
hyperkalaemic ventricular tachycardia or fibrillation, but we found
no prospective evidence supporting this.

OPTION BYSTANDER CARDIOPULMONARY RESUSCITATION

It is widely accepted that cardiopulmonary resuscitation and ventilation
should be undertaken in children who have arrested. Placebo controlled
trials would be considered unethical. One systematic review of
observational studies has found that children whose arrest was
witnessed and who received bystander cardiopulmonary resuscitation
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were more likely to survive to hospital discharge compared with no
bystander cardiopulmonary resuscitation. We found no RCTs on the
effects of training parents to perform cardiopulmonary resuscitation.

Benefits: We found no RCTs. We found one systematic review (search date
1997, 1420 children who had arrested outside hospital) of pro-
spective and retrospective observational studies.29 This concluded
that survival was improved in children who were witnessed to arrest
and received cardiopulmonary resuscitation from a bystander. Of
150 witnessed arrests outside hospital, 28/150 (19%) survived to
hospital discharge. Of those children who received bystander car-
diopulmonary resuscitation, 20/76 (26%) survived to discharge.29

The review did not report survival rates in children whose arrests
were not witnessed, but the overall survival rate for out of hospital
cardiac arrest was 8%. Training parents to perform
cardiopulmonary resuscitation: We found no systematic review,
RCTs, or prospective observational studies examining the effects of
training parents to perform cardiopulmonary resuscitation in chil-
dren who have arrested outside hospital.

Harms: Potential harms include injury resulting from unnecessary chest
compression after respiratory arrest with intact circulation.

Comment: The review of observational studies found that children who received
bystander cardiopulmonary resuscitation had a hospital discharge
rate of 20/76 (26%) versus 8/74 (11%) in children whose arrest
was witnessed but had not received cardiopulmonary resuscita-
tion.29 Cardiopulmonary resuscitation was not randomly allocated
and children resuscitated may be systematically different from
those who did not receive resuscitation. The apparent survival rates
for witnessed arrests and arrests with bystander initiated cardiop-
ulmonary resuscitation may be artificially high because of inappro-
priate evaluation of true arrest. However, assuming confounding
variables were evenly distributed between groups, then the best
estimate of the benefit of cardiopulmonary resuscitation is a 15%
absolute increase in the probability that children will be discharged
alive from hospital.

OPTION DIRECT CURRENT CARDIAC SHOCK

It is widely accepted that children who arrest outside hospital and are
found to have ventricular fibrillation or pulseless ventricular tachycardia
should receive direct current cardiac shock treatment. Placebo controlled
trials would be considered unethical. We found no RCTs or prospective
observational studies on the effects of direct current cardiac shock in
children who have arrested in the community, regardless of the heart
rhythm.

Benefits: We found no systematic review, RCTs, or observational studies of
sufficient quality.

Harms: We found no prospective evidence.

Comment: In children with ventricular fibrillation: One retrospective study
(29 children with ventricular fibrillation who had arrested out of
hospital from a variety of causes, including submersion) found that
of 27 children who were defibrillated, 11 survived (5 with no
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sequelae, 6 with severe disability). The five children with good
outcome all received defibrillation within 10 minutes of arrest (time
to defibrillation not given for those who died). Data on the two
children who were not defibrillated were not presented.31 In
children with asystole: One retrospective study in 90 children with
asystole (see glossary, p 381) (including those who had arrested
after submersion) found that 49 (54%) had received direct current
cardiac shock treatment. None of the children survived to hospital
discharge, regardless of whether or not direct current cardiac shock
was given.32 We found one systematic review of observational
studies that recorded electrocardiogram rhythm (search date
1997, 1420 children who had arrested outside hospital).29

Bradyasystole or pulseless electrical activity were found in 73%,
whereas ventricular fibrillation or pulseless ventricular tachycardia
(see glossary, p 381) were found in 10%.29 The review found that
survival after ventricular fibrillation or ventricular tachycardia arrest
was higher than after asystolic arrest in children. Survival to dis-
charge reported in the systematic review was 39/802 (5%) for
children with initial rhythm asystole and 30% (29/97) with initial
rhythm ventricular fibrillation (see glossary, p 381) or ventricular
tachycardia.29

GLOSSARY
Asystole The absence of cardiac electrical activity.
Bradyasystole Bradycardia clinically indistinguishable from asystole.
Initial rhythm asystole The absence of cardiac electrical activity at initial deter-
mination.
Initial rhythm ventricular fibrillation Electrical rhythm is ventricular fibrillation at
initial determination.
Pulseless arrest Absence of palpable pulse.
Pulseless electrical activity The presence of cardiac electrical activity in absence
of a palpable pulse.
Pulseless ventricular tachycardia Electrical rhythm of ventricular tachycardia in
absence of a palpable pulse.
Respiratory arrest Absence of respiratory activity.
Sudden infant death syndrome The sudden unexpected death of a child, usually
between the ages of 1 month and 1 year, for which a thorough postmortem
examination does not define an adequate cause of death. Near miss sudden infant
death syndrome refers to survival of a child after an unexpected arrest of unknown
cause.
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Constipation in children
Search date August 2003

Gregory Rubin

QUESTIONS

Effects of treatments . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .387

INTERVENTIONS

CONSTIPATION
Trade off between benefits and

harms
Cisapride with or without

magnesium oxide* . . . . . . . .387

Unknown effectiveness
Biofeedback training . . . . . . . .389
Increased dietary fibre . . . . . . .388
Osmotic laxatives . . . . . . . . . .388
Stimulant laxatives . . . . . . . . .389

*Not widely licensed for use in
children. Clinical use in adults
was recently restricted because
of heart rhythm abnormalities.
See comments on cisapride
under gastro-oesophageal reflux
in children, p 414.

Covered elsewhere in Clinical
Evidence

Constipation in adults, p 571

Key Messages

Constipation
¶ Cisapride with or without magnesium oxide Two RCTs in people aged 2–18

years found that cisapride improved stool frequency and symptoms of consti-
pation after 8–12 weeks of treatment in an outpatient setting compared with
placebo. One RCT in children aged 1–7 years with chronic constipation found
that combined treatment with cisapride and magnesium oxide significantly
improved stool frequency after 3–4 weeks of treatment in an outpatient setting
compared with magnesium oxide alone. We found no evidence from primary
care settings. Use of cisapride has been restricted in some countries because
of adverse cardiac effects.

¶ Biofeedback training One systematic review found no significant difference
between biofeedback plus conventional treatment and conventional treatment
alone in children with persisting defecation disorders at 12 months.

¶ Increased dietary fibre We found no systematic review or RCTs on the effects
of increasing dietary fibre.

¶ Osmotic laxatives We found no RCTs that compared osmotic laxatives versus
placebo in children. Two small RCTs found no significant difference in stool
frequency or consistency between lactulose and lactitol after 2–4 weeks in
children aged 8 months to 16 years. One of the RCTs found that lactulose
increased abdominal pain and flatulence compared with lactitol. A third RCT in
non-breastfed constipated infants found no difference between different
strengths of lactulose.

¶ Stimulant laxatives One systematic review found no reliable RCTs comparing
stimulant laxatives versus placebo or other treatments.
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DEFINITION Constipation is characterised by infrequent bowel evacuations;
hard, small faeces; or difficult or painful defecation. The frequency
of bowel evacuation varies from person to person.1 According to the
Rome II diagnostic criteria for childhood defecation disorders,
functional constipation can be defined as “either having hard or
pellet-like stools for the majority of stools or firm stools two or less
times per week in the absence of structural, endocrine or metabolic
diseases”.2 Some studies reported in this chapter used other
diagnostic criteria.3 Encopresis is defined as involuntary bowel
movements in inappropriate places at least once a month for 3
months or more, in children aged 4 years and older.4

INCIDENCE/
PREVALENCE

Constipation with or without encopresis is common in children. It
accounts for 3% of consultations to paediatric outpatient clinics and
25% of paediatric gastroenterology consultations in the USA.5

Encopresis has been reported in 2% of children at school entry. The
peak incidence is at 2–4 years of age.

AETIOLOGY/
RISK FACTORS

No cause is discovered in 90–95% of children with constipation.
Low fibre intake and a family history of constipation may be
associated factors.6 Psychosocial factors are often suspected,
although most children with constipation are developmentally nor-
mal.5 Chronic constipation can lead to progressive faecal retention,
distension of the rectum, and loss of sensory and motor function.
Organic causes for constipation are uncommon, but include Hir-
schsprung’s disease (1/5000 births; male to female ratio of 4 : 1;
constipation invariably present from birth), cystic fibrosis, anorectal
physiological abnormalities, anal fissures, constipating drugs, dehy-
drating metabolic conditions, and other forms of malabsorption.5

This chapter aims to cover children in whom no underlying cause is
identified.

PROGNOSIS Childhood constipation can be difficult to treat and often requires
prolonged support, explanation, and medical treatment. In one long
term follow up study of children presenting under the age of 5 years,
50% recovered within 1 year and 65–70% recovered within 2 years;
the remainder required laxatives for daily bowel movements or
continued to soil for several years.5 It is not known what proportion
continue to have problems into adult life, although adults present-
ing with megarectum or megacolon often have a history of bowel
problems from childhood.

AIMS OF
INTERVENTION

To remove faecal impaction and to restore a bowel habit in which
stools are soft and passed without discomfort; to ensure self
toileting and passing stools in appropriate places.

OUTCOMES Number of defecations per week; gut transit time as measured by
timing the passage of radio-opaque pellets, which may be ingested
within a gelatin capsule; use of laxatives; stool consistency; pain;
difficulty in defecation; blood in stool; number of soilings per month.

METHODS Clinical Evidence search and appraisal August 2003 using the
following keywords: constipation, encopresis, diet therapy, diagno-
sis, therapy, psychology, stimulant laxatives, dietary fibre, and
lactulose. The search was limited to infants and children. Trials were
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selected for inclusion if they focused on the management of
constipation or encopresis, or both; if they were relevant to primary
health care; and if they included children without an organic cause
for constipation.

QUESTION What are the effects of treatments for constipation?

OPTION CISAPRIDE

Two RCTs in people aged 2–18 years found that cisapride improved stool
frequency and symptoms of constipation after 8–12 weeks of treatment
in an outpatient setting compared with placebo. One RCT in children aged
1–7 years with chronic constipation found that combined treatment with
cisapride and magnesium oxide significantly improved stool frequency
after 3–4 weeks of treatment in an outpatient setting compared with
magnesium oxide alone. We found no evidence from primary care
settings. Use of cisapride has been restricted in some countries because
of adverse cardiac effects.

Benefits: We found no systematic review but found three RCTs.7–9 Versus
placebo: One RCT (69 children and young adults aged 4–18 years,
attending hospital with constipation, defined as pain, difficulty in
defecation, or ≤ 3–4 bowel movements/week for at least 3 months
in the absence of a history of bowel disease) found that cisapride
0.3 mg/kg daily (as a syrup) significantly increased stool frequency
and decreased gut transit time after 8 weeks compared with pla-
cebo (mean stool frequency/week 6.75 with cisapride v 1.31 with
placebo).7 The second RCT (40 children aged 2–16 years with a
history of chronic constipation referred to a paediatric hospital
gastroenterology clinic) found significant benefit for cisapride com-
pared with placebo at 12 weeks, measured by a composite of
improved stool frequency, absence of faecal soiling, and no use of
other laxatives (improvement in composite index 14/20 [70%] with
cisapride v 7/20 [35%] with placebo; RR 2.00, 95% CI 1.03 to
3.88; NNT 3, 95% CI 1 to 24).8 Cisapride plus magnesium oxide
versus magnesium oxide alone: The third RCT (84 children aged
1–7 years, attending hospital with chronic constipation, defined as
fewer than 2 spontaneous bowel movements/week for at least
1 month in the absence of any underlying medical condition or
concomitant drug use) compared cisapride 0.2 mg/kg three times
daily (as a syrup) plus magnesium oxide (125 mg 3 times daily for
children weighing less than 20 kg and 250 mg 3 times daily for
children weighing more than 20 kg) versus magnesium oxide
alone.9 Both groups showed a similar increase in stool frequency
after 1 week of treatment (30/44 [68%] with cisapride plus mag-
nesium oxide v 23/40 [58%] with magnesium oxide alone;
P = 0.369). Although the number of children responding to mag-
nesium oxide alone remained constant after 1–2 weeks of therapy,
the number of those responding to the combined treatment was
significantly greater after 4 weeks (40/44 [91%] with cisapride plus
magnesium oxide v 27/40 [68%] with magnesium oxide alone;
P = 0.013). No significant difference between the two treatment
groups was found regarding stool consistency (softened in 29/44
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[66%] children treated with cisapride plus magnesium oxide v

27/40 [68%] children treated with magnesium oxide; no change in
11 children of each treatment group; P = 0.876) or the incidence
of blood in the stools (3 children in each treatment group; P = 1.0)
after 4 weeks.

Harms: Versus placebo: The RCTs comparing the use of cisapride versus
placebo did not report harms (see comment below).7,8 Cisapride
plus magnesium oxide versus magnesium oxide alone:
Adverse events reported in the RCT comparing cisapride plus
magnesium oxide versus magnesium oxide alone were minimal,
limited to gastrointestinal upset, and showed no significant
difference between the two treatment groups (adverse effects
occurred in 2–4 children [5–9%] receiving combined treatment v

1–2 children [3–5%] in the group receiving monotherapy). None
of the children in the study reported any arrhythmia-related
symptoms.9

Comment: Use of cisapride has been restricted in some countries because of
its association with heart rhythm abnormalities in adults. See
comments on cisapride under gastro-oesophageal reflux in chil-
dren, p 414.

OPTION INCREASED DIETARY FIBRE

We found no systematic review or RCTs on the effects of increasing
dietary fibre.

Benefits: We found no systematic review or RCTs.

Harms: We found no RCTs.

Comment: None.

OPTION OSMOTIC LAXATIVES

We found no RCTs that compared osmotic laxatives versus placebo in
children. Two small RCTs found no significant difference in stool
frequency or consistency between lactulose and lactitol after 2–4 weeks
in children aged 8 months to 16 years. One of the RCTs found that
lactulose increased abdominal pain and flatulence compared with lactitol.
A third RCT in non-breastfed constipated infants found no difference
between different strengths of lactulose.

Benefits: Versus placebo: We found no systematic review and no placebo
controlled RCTs of osmotic laxatives in children. Versus each
other: We found two small RCTs10,11 comparing the effects of
lactitol versus lactulose on stool frequency and consistency and a
third RCT12 comparing the effects of two different dosages of
lactulose in infants. The first RCT (51 children, aged 8 months to 16
years visiting a physician for chronic idiopathic constipation) found
no significant difference in stool frequency or consistency between
lactitol and lactulose at 4 weeks (stool frequency per week
increased from 2.5 to 5.6 with lactitol v 2.0 to 4.8 for lactulose;
significance not reported; stool consistency normal or soft in 15/23
[65%] children with lactitol v 16/19 [84%] with lactulose; reported
as non-significant, no other data).10 The second RCT (39 children,
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aged 11 months to 13 years) compared lactitol 150–350 mg/kg
daily versus lactulose 150 mg/kg daily over 2 weeks.11 It found no
significant difference in stool frequency between lactulose and
lactitol (stool frequency in both groups was 1–1.5/day). A third RCT
(220 non-breastfed, constipated infants aged 0–6 months) com-
pared 2% and 4% lactulose mixed with an artificial milk prepara-
tion.12 At 14 days, over 90% of parents in both groups reported
easy passage of normal or thin consistency stools. However, the
RCT did not compare outcomes between treatment groups.

Harms: Versus each other: The first RCT found that significantly fewer
children taking lactitol had abdominal pain or flatulence compared
with lactulose (abdominal pain: 22% with lactitol v 58% with
lactulose; P < 0.005; flatulence: 30% with lactitol v 63% with
lactulose; P < 0.01).10

Comment: Versus each other: The benefits shown in the third RCT are
comparisons of outcomes before and after treatment, and were not
necessarily a result of the treatments.12

OPTION STIMULANT LAXATIVES

One systematic review found no reliable RCTs comparing stimulant
laxatives versus placebo or other treatments.

Benefits: Versus placebo or alternative treatment: We found one system-
atic review (search date 2001), which found no RCTs of adequate
methodological rigour comparing stimulant laxatives versus either
placebo or alternative treatment in children (see comment
below).13 We found no subsequent placebo controlled RCTs of the
effects of stimulant laxatives in children.

Harms: None identified.

Comment: Versus placebo or alternative treatment: The studies identified
by the review were all comparative, used multiple interventions, and
had small sample sizes.13 One quasi-randomised study (using last
hospital number digit to allocate patients) in 37 children (aged
3–12 years) with chronic constipation found that senna was signifi-
cantly less effective in achieving daily bowel movements after 6
months than mineral oil concentrate (9/18 [50%] with senna v

16/19 [89%] with mineral oil; P < 0.05) and less effective in
reducing involuntary faecal soiling after 6 months (8/18 [44%]
children continuing to soil with senna v 1/19 [5%] with mineral oil;
RR 8.44, 95% CI 1.52 to 16.70).14 No significant differences were
found in the number of children with at least one recurrence of
constipation symptoms during the treatment period (16/18 [89%]
with senna v 12/19 [66%] with mineral oil; RR 0.71, 95% CI 0.48 to
1.04).

OPTION BIOFEEDBACK TRAINING

One systematic review found no significant difference between
biofeedback plus conventional treatment and conventional treatment
alone at 12 months.
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Benefits: We found one systematic review (search date 2001, 8 RCTs).3 The
review found no significant difference in rates of persisting problems
between conventional treatment plus biofeedback and conven-
tional treatment alone at 12 months (OR 1.34, 95% CI 0.92 to
1.94). There was heterogeneity of borderline significance
(P = 0.087). One included RCT (41 children) found a different trend
from the other seven RCTs for reasons that were not apparent.15

After exclusion of this RCT, results were no longer heterogeneous.
Meta-analysis excluding this RCT found that biofeedback plus
conventional treatment increased rates of persisting problems
compared with conventional treatment alone (OR 1.59, 95%
CI 1.07 to 2.35; heterogeneity P = 0.53).

Harms: None reported.

Comment: In the systematic review, sample sizes were generally small, and
interventions and outcomes varied among trials.3
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Depression in children and adolescents
Search date May 2003

Philip Hazell

QUESTIONS

Effects of treatments . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .394

INTERVENTIONS

Beneficial
Cognitive behavioural therapy (in

children and adolescents with
mild to moderate
depression) . . . . . . . . . . . . .398

Likely to be beneficial
Interpersonal therapy (in

adolescents with mild to
moderate depression) . . . . .398

Trade off between benefits and
harms

Selective serotonin reuptake
inhibitors. . . . . . . . . . . . . . .395

Unknown effectiveness
Cognitive behavioural therapy (in

depressed adolescents with
depressed parent) . . . . . . . .398

Electroconvulsive therapy. . . . .398

Family therapy . . . . . . . . . . . .398
Specific psychological treatments

other than cognitive behavioural
therapy . . . . . . . . . . . . . . . .398

Intravenous clomipramine (in
adolescents) . . . . . . . . . . . .394

Lithium. . . . . . . . . . . . . . . . . .398
Monoamine oxidase inhibitors .395
St John’s Wort . . . . . . . . . . . .398
Venlafaxine. . . . . . . . . . . . . . .397

Unlikely to be beneficial
Tricyclic antidepressants (in

adolescents) . . . . . . . . . . . .394

Likely to be ineffective or harmful
Tricyclic antidepressants (in

children) . . . . . . . . . . . . . . .394

See glossary, p 400

Key Messages

¶ Cognitive behavioural therapy One systematic review in children and ado-
lescents with mild to moderate depression has found that cognitive behavioural
therapy improves symptoms compared with non-specific support. One RCT in
depressed adolescents with depressed parents found no significant difference
in recovery from depression between cognitive behavioural therapy plus usual
care and usual care alone over 2 years.

¶ Interpersonal therapy Two RCTs found that interpersonal therapy versus
clinical monitoring or waiting list control increased recovery rate over 12 weeks
in adolescents with mild to moderate depression.

¶ Selective serotonin reuptake inhibitors We found limited evidence that
selective serotonin reuptake inhibitors improved symptoms of depression
compared with placebo; one RCT found no significant difference, one RCT
found significant results on some depression measures but not others, while
one RCT found improvement in depressive symptoms with fluoxetine compared
with placebo after 8–9 weeks. One RCT found that, in adolescents with major
depression, paroxetine improved remission after 8 weeks compared with
placebo. Another RCT found no significant difference in effects on outcomes
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between paroxetine and clomipramine, although it may have lacked power to
detect clinically important effects. We found no RCTs on other selective
serotonin reuptake inhibitors. Selective serotonin reuptake inhibitors are fre-
quently associated with dizziness, light-headedness, drowsiness, poor concen-
tration, nausea, headache, and fatigue if treatment is reduced or stopped.

¶ Electroconvulsive therapy We found no RCTs on electroconvulsive therapy in
children and adolescents with depression.

¶ Intravenous clomipramine One small RCT found that, in non-suicidal ado-
lescents, intravenous clomipramine improved depression scores at 6 days
compared with placebo. However, the trial was too small and brief for us to
draw reliable conclusions.

¶ Lithium One small RCT in children with depression and a family history of
bipolar affective disorder found no significant difference between lithium and
placebo in global assessment or depression scores after 6 weeks. However, the
study may have lacked power to detect clinically important effects.

¶ Monoamine oxidase inhibitors One RCT found insufficient evidence to
compare the reversible monoamine oxidase inhibitor moclobemide versus
placebo in children aged 9–15 years with major depression, some of whom had
a comorbid disorder. We found no RCTs on non-reversible monoamine oxidase
inhibitors in children or adolescents.

¶ St John’s Wort We found no RCTs on St John’s Wort (Hypericum perforatum)
in children or adolescents with depression.

¶ Venlafaxine One small RCT in children and adolescents with major depression
receiving psychotheray found no significant difference between venlafaxine and
placebo in improvement of depressive symptoms after 6 weeks. However, the
study may have lacked power to detect clinically important effects.

¶ Tricyclic antidepressants (in adolescents) One systematic review in ado-
lescents and children found no significant difference in depression scores
between oral tricyclic antidepressants (amitriptyline, desipramine, imipramine,
nortriptyline) and placebo after 4–10 weeks. However, subgroup analyses
found that oral tricyclic antidepressants improved symptoms compared with
placebo in adolescents but not children. There was no significant difference in
rates of remission. The review also found that oral tricyclic antidepressants
were associated with adverse effects. One RCT found no significant difference
in improvement rates between oral clomipramine and paroxetine after 8 weeks.

¶ Tricyclic antidepressants (in children) Subgroup analyses in one systematic
review found no significant difference between oral tricyclic antidepressants
(amitriptyline, desipramine, imipramine, nortriptyline) and placebo in children
with depression. The review also found that oral tricyclic antidepressants were
associated with adverse effects.

¶ Family therapy; specific psychological treatments other than cognitive
behavioural therapy We found insufficient evidence in children and adoles-
cents about the effects of these interventions.

DEFINITION Compared with adult depression (see depressive disorders,
p 1278), depression in children (6–12 years) and adolescents
(13–18 years) may have a more insidious onset, may be charac-
terised more by irritability than sadness, and occurs more often in
association with other conditions such as anxiety, conduct disorder,
hyperkinesis, and learning problems.1 The term “major depression”
is used to distinguish discrete episodes of depression from mild,
chronic (1 year or longer) low mood or irritability, which is known as
“dysthymia”.1 The severity of depression may be defined by the level
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of impairment and the presence or absence of psychomotor
changes and somatic symptoms (see depressive disorders,
p 1278). In some studies, severity of depression is defined accord-
ing to cut off scores on depression rating scales. A manic episode is
defined by abnormally and persistently elevated, expansive, or
irritable mood. Additional symptoms may include grandiosity,
decreased need for sleep, pressured speech, flight of ideas, dis-
tractibility, psychomotor agitation, and impaired judgement.2

INCIDENCE/
PREVALENCE

Estimates of prevalence of depression among children and adoles-
cents in the community range from 2–6%.3,4 Prevalence tends to
increase with age, with a sharp rise at around the onset of puberty.
Pre-adolescent boys and girls are affected equally by the condition,
but depression is seen more frequently among adolescent girls than
boys.5

AETIOLOGY/
RISK FACTORS

The aetiology is uncertain, but may include genetic vulnerability,6

childhood events, and current psychosocial adversity.1

PROGNOSIS In children and adolescents, the recurrence rate after a first depres-
sive episode is 70% by 5 years, which is similar to the recurrence
rate in adults. It is not clear whether this is related to the severity of
depression.1 Young people experiencing a moderate to severe
depressive episode may be more likely than adults to have a manic
episode within the following few years.1,7 Trials of treatments for
child and adolescent depression have found high rates of response
to placebo (as much as two thirds of people in some inpatient
studies).8 A third of young people who experience a depressive
episode will make a suicide attempt at some stage, and 3–4% will
die from suicide.1

AIMS OF
INTERVENTION

To improve mood, social and occupational functioning, and quality
of life; to reduce morbidity and mortality; to prevent recurrence of
depressive disorder; and to minimise adverse effects of treatment.

OUTCOMES In children and adolescents, there are developmentally specific
pseudo-continuous measures such as the Children’s Depression
Rating Scale and the Children’s Depression Inventory, although
some studies of adolescents use scales developed for use in adults
such as the Hamilton Rating Scale for Depression. Pseudo-
continuous measures reported by parents, such as the Children’s
Depression Inventory for Parents, are also used. Categorical out-
comes are sometimes expressed as people no longer meeting
specified criteria for depression on a structured psychiatric interview
such as the Kiddie-SADS, which combines data from children and
their parents. Global improvement in symptoms as judged by an
investigator is sometimes reported using the Clinical Global Impres-
sions Scale or the Clinical Global Assessment Scale.

METHODS Clinical Evidence search and appraisal May 2003, plus additional
references identified by contributor.
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QUESTION What are the effects of treatments?

OPTION TRICYCLIC ANTIDEPRESSANTS

One systematic review in adolescents and children found no significant
difference in depression scores between oral tricyclic antidepressants
(amitriptyline, desipramine, imipramine, nortriptyline) and placebo after
4–10 weeks. However, subgroup analyses found that oral tricyclic
antidepressants improved symptoms compared with placebo in
adolescents, but not in children. There was no significant difference in
rates of remission. The review also found that oral tricyclic
antidepressants were associated with adverse effects. One RCT found no
significant difference in improvement rates between oral clomipramine
and paroxetine after 8 weeks. One small RCT found that, in non-suicidal
adolescents, intravenous clomipramine improved depression scores at 6
days compared with placebo.

Benefits: Oral tricyclic antidepressants versus placebo: We found one
systematic review (search date 2000, 13 RCTs, 506 children and
adolescents aged 6–18 years, severity of depression not stated)
comparing oral tricyclic antidepressants (amitriptyline,
desipramine, imipramine, and nortriptyline) versus placebo.8 It
found no significant difference in overall improvement between
tricyclic antidepressants and placebo after 4–10 weeks (OR 0.84,
95% CI 0.56 to 1.25). Subgroup analyses found a significant
reduction in symptoms with tricyclic antidepressants versus placebo
in adolescents (7 RCTs; 351 people; effect size SMD –0.47, 95% CI
–0.92 to –0.02). However, there was no significant difference in
children (3 RCTs; 65 people; effect size SMD +0.15, 95% CI –0.64
to +0.34). Oral tricyclic antidepressants versus selective
serotonin reuptake inhibitors: See benefits of selective serotonin
reuptake inhibitors (paroxetine with the predominantly serotonergic
tricyclic antidepressant clomipramine), p 396. Pulsed
intravenous clomipramine: We found one RCT (16 non-suicidal
adolescent outpatients, aged 14–18 years, with major depression
[21-item Hamilton Rating Scale for Depression score ≥ 18]), which
compared pulse intravenous clomipramine (see glossary, p 401)
200 mg versus placebo.9 It found that intravenous clomipramine
significantly reduced Hamilton Rating Scale for Depression scores
compared with placebo at 6 days (mean reduction in score: 15.0
with clomipramine v 9.0 with placebo, P < 0.05). However, it found
no significant difference in remission rate (remission defined as
≥ 50% decrease in Hamilton Rating Scale for Depression scores;
AR 7/8 [88%] with intravenous clomipramine v 3/8 [38%] with
placebo; P = 0.06).9 The study may have lacked power to detect a
clinically important effect.

Harms: Oral tricyclic antidepressants: The systematic review found that
tricyclic antidepressants were more commonly associated with
vertigo (OR 8.47, 95% CI 1.40 to 51.00), orthostatic hypotension
(OR 4.77, 95% CI 1.11 to 20.50), tremor (OR 6.29, 95% CI 1.78
to 22.17), and dry mouth (OR 5.19, 95% CI 1.15 to 23.5) than
placebo.8 The review found no significant differences between
tricyclic antidepressants and placebo in tiredness (OR 1.52, 95%
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CI 0.63 to 3.67), sleep problems (OR 1.87, 95% CI 0.84 to 4.14),
headache (OR 1.15, 95% CI 0.68 to 1.95), palpitations (OR 1.20,
95% CI 0.17 to 8.68), perspiration (OR 2.01, 95% CI 0.39 to
10.44), constipation (OR 1.94, 95% CI 0.72 to 5.24), or problems
with micturition (OR 0.30, 95% CI 0.01 to 7.89). Pulsed
intravenous clomipramine: The RCT did not report any adverse
effects.9

Comment: We found single case reports and case series of toxicity and
mortality from tricyclic antidepressants in overdose and therapeutic
doses. Further research is needed to determine long term effects of
intravenous clomipramine.

OPTION MONOAMINE OXIDASE INHIBITORS

One RCT found insufficient evidence to compare moclobemide versus
placebo in children aged 9–15 years with major depression, some of
whom had a comorbid disorder. We found no RCTs on non-reversible
monoamine oxidase inhibitors in children or adolescents.

Benefits: We found no systematic review. Reversible monoamine oxidase
inhibitors: We found one small RCT (20 Turkish children aged 9–15
years with major depression, including 13 children with a comorbid
disorder) comparing moclobemide versus placebo for 5 weeks.10

The RCT found that moclobemide significantly improved clinician
rated scale scores (Clinical Global Impressions Scale — investigator
assessment of severity of depression, adverse effects, and global
recovery) compared with placebo after 5 weeks but not on parent
rated (Children’s Depression Inventory for Parents) and self
reported measures (Children’s Depression Inventory).10 The small
sample size limits the conclusions that may be drawn from this
RCT.10 Non-reversible monoamine oxidase inhibitors: We found
no RCTs.

Harms: The RCT found no significant difference in adverse events assessed
using Clinical Global Impression of adverse effects scale and self
assessed adverse effects forms between moclobemide and pla-
cebo.10 We found no information on the safety of moclobemide
usage in children younger than 9 years.

Comment: None.

OPTION SELECTIVE SEROTONIN REUPTAKE INHIBITORS

We found limited evidence that selective serotonin reuptake inhibitors
improved symptoms of depression compared with placebo; one RCT found
no significant difference, one RCT found significant results on some
depression measures but not others, and one RCT found improvement in
depressive symptoms with fluoxetine compared with placebo after 8–9
weeks. One RCT found that, in adolescents with major depression,
paroxetine improved remission after 8 weeks compared with placebo.
Another RCT in people with major depression (aged 12–20 years) found
no significant difference in effects on improvement rates between
paroxetine and clomipramine, although it may have lacked power to
detect clinically important effects. We found no RCTs on other selective
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serotonin reuptake inhibitors. Selective serotonin reuptake inhibitors are
frequently associated with dizziness, light-headedness, drowsiness, poor
concentration, nausea, headache, and fatigue if treatment is reduced or
stopped.

Benefits: Fluoxetine: We found one systematic review (search date 1998,11

2 RCTs12,13) and one subsequent RCT.14 The systematic review did
not pool results.11 The first RCT identified by the review (40
adolescents, aged 13–18 years, of whom 30 completed the trial,
severity of depression not stated) found no significant difference in
the mean number of depression symptoms or psychosocial func-
tioning (Clinical Global Impressions Scale) between fluoxetine
20–60 mg and placebo after 8 weeks (RR of failure to improve
1.00, 95% CI 0.36 to 2.75).12 The second RCT identified by the
review (96 children and adolescents aged 7–17 years with major
depression) found that fluoxetine 20 mg significantly improved
depression symptoms according to the self reported Children’s
Depression Scale compared with placebo after 8 weeks (proportion
with improved Clinical Global Impressions Scale: 27/48 [56%] with
fluoxetine v 16/48 [33%] with placebo; RR of failure to improve
0.66, 95% CI 0.45 to 0.96; proportion with improved self reported
Children’s Depression Rating Scale: 34% with fluoxetine v 18% with
placebo; P < 0.01). The subsequent RCT (219 children and ado-
lescents aged 8–17 years with major depression) found no signifi-
cant difference between fluoxetine and placebo in response defined
a priori on the Children’s Depression Rating Scale at 8 weeks
(response defined as ≥ 30% improvement in score: 71/109 [65%]
with fluoxetine v 54/101 [54%] with placebo; P = 0.093).14 The
RCT found that fluoxetine significantly improved Children’s Depres-
sion Rating Scale or Clinical Global Impressions Severity scale
compared with placebo at 8 weeks (difference in mean improve-
ment with fluoxetine v placebo; Children’s Depression Rating Scale:
7.1, 95% CI 3.3 to 10.9; Clinical Global Impressions Severity Scale:
0.6, 95% CI 0.3 to 1.0). Paroxetine: We found two RCTs. The first
RCT (180 adolescents, aged 12–18 years, of whom 133 completed
the trial, severity of depression score of at least 12 on the Hamilton
Rating Scale for Depression and < 60 on the Children’s Global
Assessment Scale) that compared effects of paroxetine 20–40 mg,
imipramine (gradual upward titration to 200–300 mg), and placebo
for 8 weeks with respect to end point response (Hamilton Rating
Scale for Depression score ≤ 8 or a 50% reduction from baseline
score) and change from baseline score (Hamilton Rating Scale for
Depression).15 The RCT did not include a direct statistical compari-
son of paroxetine with imipramine. The RCT found that paroxetine
significantly improved response rate compared with placebo (AR for
failure to respond 37% with paroxetine v 54% with placebo; ARI
17%, CI not reported; RR 0.68, 95% CI 0.49 to 0.95; P = 0.02).
The second RCT (121 people aged 12–20 years with major depres-
sion) compared paroxetine versus clomipramine.16 The RCT found
no significant difference in rates of improvement after 8 weeks of
treatment (achieving a score of 2 [“much” improved] or 1 [“very
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much“ improved] on the Clinical Global Impressions Scale: 35/59
[59%] with paroxetine v 32/55 [58%] with clomipramine;
P = 0.71). However, the trial may have lacked power to detect
clinically important differences. Other selective serotonin
reuptake inhibitors: We found no RCTs.

Harms: Fluoxetine: One of the RCTs included in the systematic review
found significantly more weight loss with fluoxetine compared with
placebo (data not reported).12 The other included RCT did not report
on adverse effects.13 The subsequent RCT found that headache
was reported significantly more often with fluoxetine versus placebo
(P = 0.017).14 Paroxetine: The first RCT reported more serious
adverse events with paroxetine compared with placebo (12% with
paroxetine v 2% with placebo).15 The most common adverse events
were somnolence (17% with paroxetine v 3% with placebo) and
tremor (11% with paroxetine v 2% with placebo) but no statistical
analyses were reported. A discontinuation syndrome after abrupt
stopping or reduction in the dose of selective serotonin reuptake
inhibitors has been described in a series of six cases.17 The most
frequent symptoms included dizziness, lightheadedness, drowsi-
ness, poor concentration, nausea, headache, and fatigue.17 The
second RCT found significantly fewer adverse effects with paroxet-
ine than with clomipramine (31/63 [49%] with paroxetine v 40/58
[69%] with clomipramine; P = 0.027).16 The most common
adverse events were dizziness (6.3% with paroxetine v 34.5% with
clomipramine; P value not reported), headache (17.5% with parox-
etine v 24.1% with clomipramine; P value not reported), and
nausea (11.1% with paroxetine v 24.1% with clomipramine; P value
not reported). There have been concerns about the safety of
paroxetine in people under 18 years.

Comment: None.

OPTION VENLAFAXINE

One small RCT in children and adolescents with major depression
receiving psychotherapy found no significant difference between
venlafaxine and placebo in improvement of depressive symptoms after 6
weeks. However, the study may have lacked power to detect clinically
important effects.

Benefits: We found one systematic review (search date 1998,11 1 RCT18).
The RCT (33 children and adolescents aged 8–17 years with major
depression receiving psychotherapy) compared venlafaxine
(37.5–75.0 mg/day in divided doses) and placebo for 6 weeks.18 It
found no significant difference in improvement of depressive symp-
toms with venlafaxine compared with placebo (Children’s Depres-
sion Inventory: P = 0.37; Hamilton Rating Scale for Depression:
P = 0.50; Children’s Depression Rating Scale: P = 0.48).

Harms: The RCT reported nausea in a subgroup of participants aged ≥ 13
years.18

Comment: The RCT lacked power to rule out a clinically important difference.
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OPTION LITHIUM

One small RCT in children with depression and a family history of bipolar
affective disorder found no significant difference between lithium and
placebo in global assessment or depression scores after 6 weeks.
However, the study may have lacked power to detect clinically important
effects.

Benefits: We found no systematic review. We found one RCT (30 children,
aged 6–12 years, with non-bipolar depression and family history of
bipolar affective disorder) comparing lithium with placebo for 6
weeks.19 The RCT found no significant difference between lithium
and placebo (global assessment: P = 0.07; 9 depression items of
the Kiddie-SADS interview: P = 0.91).

Harms: Of the 17 children randomised to lithium treatment, four were
withdrawn because of adverse effects (3 had confusion, 1 had
nausea and vomiting).19

Comment: The RCT lacked power to rule out a clinically important difference. It
is not routine practice to give lithium alone to depressed children.
Lithium is sometimes used to augment antidepressants and to
prevent mania from developing with antidepressant use, but we
found no RCTs of lithium for this indication.

OPTION ST JOHN’S WORT (HYPERICUM PERFORATUM)

We found no RCTs on St John’s Wort (H perforatum) in children or
adolescents with depression.

Benefits: We found no systematic review and no RCTs.

Harms: We found no RCTs.

Comment: None.

OPTION ELECTROCONVULSIVE THERAPY

We found no RCTs on electroconvulsive therapy in children and
adolescents with depression.

Benefits: We found no systematic review and no RCTs.

Harms: We found no specific evidence on harms in children and adoles-
cents. Known adverse effects in adults include memory impairment.
See electroconvulsive therapy under depressive disorders, p 1278.

Comment: None.

OPTION SPECIFIC PSYCHOLOGICAL TREATMENTS

One systematic review has found that cognitive behavioural therapy
increases resolution of symptoms compared with non-specific supportive
therapies for children and adolescents with mild to moderate depression.
One subsequent RCT in depressed adolescents with depressed parents
found no significant difference in recovery from depression. We found
limited evidence from two small RCTs that interpersonal therapy
increases recovery in adolescents with mild to moderate depression

Depression in children and adolescents
C

hi
ld

he
al

th
398

 BMJ Publishing Group Ltd 2004



compared with clinical monitoring alone or placement on a waiting list.
We found insufficient evidence that family therapy or group treatments
other than cognitive behavioural therapy are effective for depression in
children and adolescents.

Benefits: Cognitive behavioural therapy: We found one systematic review
(search date 1997, 6 RCTs, 376 children and adolescents with mild
to moderate depression) of cognitive behavioural therapy (see
glossary, p 400) versus other treatments ranging from waiting list
control to supportive psychotherapy,20 and one subsequent RCT.21

The systematic review found that cognitive behavioural therapy
significantly increased the rate of resolution of symptoms of depres-
sion compared with other treatments (OR 3.2, 95% CI 1.9 to 5.2;
NNT 4, 95% CI 3 to 5).20 The subsequent RCT (88 adolescents
aged 13–18 years with major depression or dysthymia who had
depressed parents) compared cognitive behavioural therapy (16
sessions) plus usual care with usual care alone.21 The RCT found no
significant difference in recovery rate between cognitive behavioural
therapy plus usual care and usual care alone at 2 years (≥ 8 weeks
with few or no depressive symptoms: 13/41 [31.7%] with cognitive
behavioural therapy plus usual care v 14/47 [29.8%] with usual
care alone; RR and P value not reported). A factor that could have
contributed to the absence of a treatment effect was the higher
level of impairment in the participants compared with other RCTs.
Interpersonal therapy: We found two small RCTs comparing 12
weekly sessions of interpersonal therapy (see glossary, p 401) with
clinical monitoring or waiting list control in adolescents with depres-
sion.22,23 The first RCT (48 adolescents aged 12–18 years with
major depressive disorder) found that interpersonal therapy signifi-
cantly increased recovery rate compared with clinical monitoring
(Hamilton Rating Scale for Depression < 6 or Beck Depressive
Inventory score < 9: 18/24 [75%] with interpersonal therapy v

11/24 [46%] with clinical monitoring alone; RR 1.64, 95% CI 1.00
to 2.68; ARR 29%, 95% CI 3% to 56%).22 The second RCT (46
adolescents with major depression) found no significant difference
in the proportion of adolescents not manifesting severe depression
between interpersonal therapy and being on a waiting list (defined
by a cut off score on the Children’s Depression Inventory: 17/19
[89%] with interpersonal therapy v 12/18 [67%] with waiting list;
RR 1.33, 95% CI 0.94 to 1.93; ARR +22%, 95% CI –3% to
+49%).23 However, if the Children’s Depression Inventory score
was considered as a continuous measure, then the mean Children’s
Depression Inventory score was significantly lower after interper-
sonal therapy versus waiting list (P < 0.01). Attachment based
family therapy We found one RCT (32 adolescents aged 13–17
years with major depression) comparing 6 weeks of attachment
based family therapy (see glossary, p 401) versus 6 weeks of
waiting list control.24 It found no significant difference in remission
rates between attachment based family therapy and waiting list
control at 6 weeks (people no longer meeting criteria for major
depression on the Kiddie-SADS interview: 13/16 [81%] with attach-
ment based family therapy v 7/15 [47%] on the waiting list;
RR 1.74, 95% CI 0.97 to 3.14). However, the study may have
lacked the power to detect a clinically important difference between
groups. Systemic behavioural family therapy: We found one RCT
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(78 adolescents with major depressive disorder) comparing sys-
temic behavioural family therapy (see glossary, p 401) versus
non-specific supportive therapy.25 The RCT found no significant
difference in remission rates (combination of no longer meeting
DSM-III-R criteria for major depression as determined by the Kiddie-
SADS interview and Beck Depression Inventory score < 9: 29% with
family therapy v 34% with non-specific supportive therapy). Group
administered cognitive behavioural therapy: We found one RCT
(123 adolescents aged 14–18 years with major depression or
dysthymia) comparing group administered cognitive behavioural
therapy versus waiting list control.26 It found that cognitive behav-
ioural therapy significantly increased the remission rate (as deter-
mined by Longitudinal Interval Follow-up Evaluation interview for
DSM-III-R diagnoses: 46/69 [67%] with group cognitive behavioural
therapy v 13/27 [48%] with waiting list control; P < 0.05). Group
therapeutic support versus group social skills training: We
found one RCT (66 adolescents aged 13–17 years, of whom 47
completed the protocol; 58 with major depression in the past year,
8 with dysthymia in the past year) comparing group therapeutic
support versus group social skills training.27 In 26 adolescents
whose Kiddie-SADS scores were in the clinical range in the week
before treatment, the RCT found no significant difference in remis-
sion rates (score of < 4 on Kiddie-SADS dysphoria and anhedonia
symptoms: 8/16 [50%] with group therapeutic support v 4/10
[40%] with group social skills training; RR and P value not provided).

Harms: The RCTs did not report any adverse events.21–30 We found no report
of harms specifically for children and adolescents.

Comment: In the first RCT of interpersonal therapy, sessions were augmented
by telephone contact.22 No long term trials of pure treatment have
been reported. However, we found one prospective study, in which
107 adolescents with depression had been randomised to cognitive
behavioural therapy, systemic behavioural family therapy, or non-
directive supportive therapy (see glossary, p 401).31 After the initial
trial phase of 16 weeks, they were allowed booster treatments and
also had access to open treatment in any modality for the 2 years of
follow up. They were assessed at 3 monthly intervals for the first 12
months and then again at 24 months. The study found no signifi-
cant difference between groups in depressive symptoms (of 104
adolescents for whom there were sufficient follow up data, 38%
experienced sustained recovery, 21% experienced persistent
depression, and 41% had a relapsing course).31

GLOSSARY
Cognitive behavioural therapy A brief structured treatment (20 sessions over
12–16 weeks) aimed at changing the dysfunctional beliefs and negative automatic
thoughts that characterise depressive disorders.32 Cognitive behavioural therapy
requires a high level of training for the therapist, and has been adapted for children
and adolescents suffering from depression. A course of treatment is characterised
by 8–12 weekly sessions, in which the therapist and the child collaborate to solve
current difficulties. The treatment is structured and often directed by a manual.
Treatment generally includes cognitive elements, such as the challenging of
negative thoughts, and behavioural elements, such as structuring time to engage
in pleasurable activity.
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Interpersonal therapy A standardised form of brief psychotherapy (usually 12–16
weekly sessions) intended primarily for outpatients with unipolar non-psychotic
depressive disorders. It focuses on improving the individual’s interpersonal func-
tioning and identifying the problems associated with the onset of the depressive
episode.33 In children and adolescents, interpersonal therapy has been adapted for
adolescents to address common adolescent developmental issues, for example
separation from parents, exploration of authority in relationship to parents, devel-
opment of dyadic interpersonal relationships, initial experience with the death of a
relative or friend, and peer pressure.
Non-directive supportive therapy Helping people to express feelings, and clarify
thoughts and difficulties; therapists suggest alternative understandings and do not
give direct advice but try to encourage people to solve their own problems.
Pulsed intravenous clomipramine An intravenous loading procedure for clomi-
pramine.
Systemic behavioural family therapy A combination of two treatment
approaches that have been used effectively for dysfunctional families. In the first
phase of treatment, the therapist clarifies the concerns that brought the family into
treatment, and provides a series of reframing statements designed to optimise
engagement in therapy and identification of dysfunctional behaviour patterns
(systemic therapy). In the second phase, the family members focus on communi-
cation and problem solving skills and the alteration of family interactional patterns
(family behaviour therapy).
Attachment based family therapy A brief structured psychotherapy directed to
adolescents and their parents or caregivers. It aims to repair attachment while
promoting the autonomy of the adolescent. The treatment has five specific tasks;
the focus of the family is shifted from “fixing” the individual to improving family
relationships; an alliance is established with the individual; parental empathy for
the individual is enhanced by exploring the parents’ own stressors and history of
attachment failure; the individual is encouraged to express previously unexpressed
anger about core conflicts, and the individual is encouraged to make successful
connections outside the home (e.g. at school, with peers, and at work).

Substantive changes
Paroxetine One RCT added;16 conclusion unchanged.
Attachment based family therapy versus no treatment One RCT added;24

conclusion unchanged.
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Diarrhoea in children
Search date February 2003

Jacqueline Dalby-Payne and Elizabeth Elliott

QUESTIONS

Effects of treatments for acute gastroenteritis . . . . . . . . . . . . . . . . .404

INTERVENTIONS

Beneficial
Oral rehydration solutions (as

effective as iv fluids). . . . . . .405

Likely to be beneficial
Lactose-free feeds (for duration

of diarrhoea) . . . . . . . . . . . .407
Loperamide (reduces duration of

diarrhoea, but adverse effects
unclear) . . . . . . . . . . . . . . .406

Unknown effectiveness
Clear fluids (other than oral

rehydration solutions). . . . . .404

To be covered in future updates
Anti-emetics
Food based oral rehydration

solutions
Lactobacillus as an adjuvant to

rehydration treatment
Naso–gastric administration of oral

rehydration

See glossary, p 408

Key Messages

¶ Oral rehydration solutions (as effective as iv fluids) One systematic review
and two additional RCTs in children with mild to moderate dehydration in
developed countries found no significant difference between oral rehydration
solutions versus intravenous fluids in duration of diarrhoea, time spent in
hospital, or weight gain at discharge. One small RCT in children with mild to
moderate dehydration managed in the emergency department found that oral
rehydration reduced length of stay in the department but did not significantly
reduce admission to hospital compared with intravenous fluids. One RCT in
children with severe dehydration in a developing country found that oral
rehydration solutions reduced the duration of diarrhoea and increased weight
gain at discharge, and was associated with fewer adverse effects compared
with intravenous fluids.

¶ Lactose-free feeds (for duration of diarrhoea) We found evidence from one
systematic review and subsequent RCTs that lactose-free feeds versus feeds
containing lactose reduce the duration of diarrhoea in children with mild to
severe dehydration.

¶ Loperamide (reduces duration of diarrhoea, but adverse effects
unclear) Two RCTs found that, in children with mild to moderate dehydration,
loperamide versus placebo significantly reduces the duration of diarrhoea.
Another RCT found no significant difference with loperamide versus placebo in
the duration of diarrhoea. We found insufficient evidence about adverse
effects.

¶ Clear fluids (other than oral rehydration solutions) We found no systematic
review or RCTs on “clear fluids” (water, carbonated drinks, and translucent fruit
juices) versus oral rehydration solutions for treatment of mild to moderate
dehydration caused by acute gastroenteritis.
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DEFINITION Acute gastroenteritis is characterised by rapid onset of diarrhoea
with or without vomiting, nausea, fever, and abdominal pain.1 In
children, the symptoms and signs can be non-specific.2 Diarrhoea
is defined as the frequent passage of unformed liquid stools.3

INCIDENCE/
PREVALENCE

Worldwide, about 3 billion–5 billion cases of acute gastroenteritis
occur in children under 5 years of age each year.4 In the UK, acute
gastroenteritis accounts for 204/1000 general practitioner consul-
tations each year in children under 5 years of age.5 Gastroenteritis
leads to hospital admission in 7/1000 children under 5 years of age
a year in the UK5 and 13/1000 in the USA.6 In Australia, gastro-
enteritis accounts for 6% of all hospital admissions in children
under 15 years of age.7

AETIOLOGY/
RISK FACTORS

In developed countries, acute gastroenteritis is predominantly
caused by viruses (87%), of which rotavirus is most common;8–11

bacteria cause most of the remaining cases, predominantly Campy-
lobacter, Salmonella, Shigella, and Escherichia coli. In developing
countries, bacterial pathogens are more frequent, although rota-
virus is also a major cause of gastroenteritis.

PROGNOSIS Acute gastroenteritis is usually self limiting but if untreated can
result in morbidity and mortality secondary to water and electrolyte
losses. Acute diarrhoea causes 4 million deaths a year in children
under 5 years of age in Asia (excluding China), Africa, and Latin
America, and over 80% of deaths occur in children under 2 years of
age.12 Although death is uncommon in developed countries, dehy-
dration secondary to gastroenteritis is a significant cause of mor-
bidity and need for hospital admission.6,7,13

AIMS OF
INTERVENTION

To reduce the duration of diarrhoea and quantity of stool output,
and duration of hospital stay; to prevent and treat dehydration; to
promote weight gain after rehydration; to prevent persistent diar-
rhoea associated with lactose intolerance (see glossary, p 408).

OUTCOMES Total stool volume; duration of diarrhoea (time until permanent
cessation); failure rate of oral rehydration treatment (as defined by
individual RCTs); weight gain after rehydration; length of hospital
stay; mortality.

METHODS Clinical Evidence search and appraisal February 2003.

QUESTION What are the effects of treatments for acute
gastroenteritis?

OPTION CLEAR FLUIDS

We found no systematic review or RCTs on “clear fluids” (water,
carbonated drinks, and translucent fruit juices) versus oral rehydration
solutions for treatment of mild to moderate dehydration caused by acute
gastroenteritis.

Benefits: We found no systematic review or RCTs of “clear fluids” versus oral
rehydration solutions (see comment below).

Harms: We found no RCTs.
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Comment: In this review, oral rehydration solutions are defined as glucose plus
electrolyte or food (e.g. rice) based electrolyte solutions. Fruit juices
and carbonated drinks are low in sodium and potassium, and
usually have a high sugar content, which can exacerbate diarrhoea.

OPTION ORAL VERSUS INTRAVENOUS FLUIDS

One systematic review and two additional RCTs in children with mild to
moderate dehydration in developed countries found no significant
difference between oral rehydration solutions versus intravenous fluids in
duration of diarrhoea, time spent in hospital, or weight gain at discharge.
One RCT in children with mild to moderate dehydration managed in the
emergency department found that oral rehydration reduced length of stay
in the department but did not significantly reduce length of hospital stay
compared with intravenous fluids. One RCT in children with severe
dehydration in a developing country found that oral rehydration solutions
reduced the duration of diarrhoea and increased weight gain at
discharge, and was associated with fewer adverse effects compared with
intravenous fluids.

Benefits: Mild to moderate dehydration: We found one systematic review14

(search date 1993, 6 RCTs,15–20 371 children in developed coun-
tries with acute gastroenteritis, most with mild to moderate dehy-
dration and in hospital), two additional RCTs21,22 and one subse-
quent RCT23 comparing oral rehydration solutions versus
intravenous fluids (see table 1, p 410). The review and the addi-
tional RCTs found no significant difference with oral versus intrave-
nous fluids in the duration of diarrhoea, time spent in hospital, or
weight gain at discharge. If children responded poorly to oral fluids,
they were given intravenous fluids, which was used as a measure of
failure of oral fluids. However, the failure rate of intravenous treat-
ment was not recorded. The subsequent RCT (34 children managed
in the emergency department) did not report on duration of diar-
rhoea, length of hospital stay, or weight gain.23 However, it found
that oral rehydration significantly reduced length of stay in the
emergency department compared with intravenous fluids, but
found no significant difference for hospitalisation rate (mean length
of stay in emergency department: 225 minutes with oral rehydra-
tion v 358 minutes with iv rehydration, P < 0.01; hospitalisation
rate: 11% with oral rehydration v 25% with iv rehydration, P = 0.2).
Severe dehydration: We found one RCT (470 children in Iran with
acute gastroenteritis with severe dehydration) comparing oral rehy-
dration solutions versus intravenous fluids (see table 1, p 410).24 It
found that oral versus intravenous treatment significantly reduced
the duration of diarrhoea (4.8 days with oral rehydration v 5.5 days
with iv rehydration; difference 0.7 days; P < 0.01), and increased
weight gain at discharge (percentage increase in admission weight
9% with oral rehydration v 7% with iv rehydration; P < 0.001).
Failure of oral treatment (defined as the need to move to intrave-
nous treatment) occurred in 1/236 children (0.4%; CI not
reported). It found no significant difference in mortality between oral
and intravenous fluids (2/236 [1%] with oral rehydration v 5/234
[2%] with iv rehydration; RR 0.40, 95% CI 0.08 to 2.02). Causes of
death were not reported.
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Harms: Mild to moderate dehydration: The systematic review reported no
adverse effects.14 One additional RCT (100 children in Afghanistan)
reported fever and rigors in 9/50 children (18%) receiving intrave-
nous fluids versus none receiving oral fluids.21 Severe
dehydration: The RCT in children in Iran found that significantly
more children receiving intravenous treatment vomited during the
first 6 hours of rehydration (47/236 [20%] with oral rehydration v

70/234 [30%] with iv rehydration; RR 0.64, 95% CI 0.46 to
0.89).24 There was no significant difference in the risk of peri-orbital
oedema (RR 0.99, 95% CI 0.25 to 3.92) or abdominal distension
(RR 8.90, 95% CI 0.48 to 164.00). Phlebitis at the injection site
requiring antibiotics occurred in 5/234 (2%) children. In the same
RCT, subgroup analysis of 58 children with hypernatraemia found
that fewer children taking oral versus intravenous fluids developed
seizures during rehydration, although the difference did not quite
reach significance (2/34 [6%] with oral rehydration v 6/24 [25%]
with iv rehydration; RR 0.23, 95% CI 0.05 to 1.07).

Comment: The quality of the RCTs was difficult to assess because of poor
reporting. Two RCTs reported the method of allocation conceal-
ment17,23 and two reported the method of randomisation.21,23

Blinding of outcomes was impossible owing to the nature of the
intervention. Intention to treat analysis was used in all but one
RCT.17 The RCT in children managed in the emergency department
was small and may have lacked power to detect clinically important
effects.

OPTION LOPERAMIDE

Two RCTs found that, in children with mild to moderate dehydration,
loperamide reduced the duration of diarrhoea compared with placebo.
Another RCT found no significant difference between loperamide and
placebo in the duration of diarrhoea. We found insufficient evidence to
assess the risk of adverse effects.

Benefits: We found no systematic review. We found five RCTs in children with
acute diarrhoea (701 children, most with mild to moderate dehy-
dration) (see table 2, p 412).25–29 Of the three RCTs that assessed
the duration of diarrhoea, two25,27 found that loperamide signifi-
cantly reduced duration of diarrhoea compared with placebo (larg-
est RCT, 315 children; risk of having diarrhoea at 24 hours, 36/100
[36%] with loperamide v 112/203 [55%] with placebo; RR 0.83,
95% CI 0.73 to 0.94).25 Another RCT found no significant differ-
ence.26 The results of other outcomes are included in table 2,
p 412.

Harms: Four RCTs reported no adverse effects from loperamide.25–27,29 One
RCT found significantly more mild abdominal distension, excessive
sleep, and lethargy in children taking loperamide versus placebo
(3/16 [19%] with loperamide 0.8 mg/kg v 1/18 [6%] with 0.4 mg/kg
v 0/18 [0%] with placebo; RR loperamide v placebo 4.90, 95%
CI 0.28 to 86.00). Adverse effects caused one child to withdraw
from the trial.28 We found one evidence based guideline that
identified case studies reporting lethargy, intestinal ileus, respira-
tory depression, and coma, especially in infants.2
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Comment: We found insufficient evidence to estimate accurately the risk of
adverse effects of loperamide in children.

OPTION LACTOSE-FREE FEEDS

We found evidence from one systematic review and subsequent RCTs that
lactose-free feeds reduce the duration of diarrhoea compared with
lactose-containing feeds in children with mild to severe dehydration.

Benefits: We found one systematic review (search date not stated, 13 RCTs,
873 children with mild to severe dehydration)30 and four subse-
quent RCTs31–34 comparing feeds containing lactose versus
lactose-free feed. The review was limited by flaws in its methods
(see comment below). It found that feeds containing lactose versus
lactose-free feeds significantly increased “treatment failure” (89/
399 [22%] with lactose v 56/474 [12%] with lactose-free; RR 2.1,
95% CI 1.6 to 2.7). The definition of treatment failure varied among
trials and included increasing severity or persistence of diarrhoea or
recurrence of dehydration. It found that lactose-free feeds versus
feeds containing lactose significantly reduced the duration of diar-
rhoea (9 RCTs; 826 children with mild or no dehydration receiving
oral rehydration treatment; 92 hours with lactose v 88 hours with
lactose-free; SMD 0.2 hours after initiation of the study;
P = 0.001). When the three RCTs that included children given
additional solid food were excluded, it found that lactose-free
versus feeds containing lactose significantly reduced the duration of
diarrhoea (6 RCTs; 604 children; 95 hours with lactose v 82 hours
with lactose-free; SMD 0.3 hours; P < 0.001). Children receiving
lactose-free versus feeds containing lactose had significantly
reduced stool frequency (4 RCTs; 387 children; 4.0 stool
movements/day with lactose v 3.5 stool movements/day with
lactose-free; SMD 0.3 stool movements/day; P < 0.004). Total
stool volume was greater in children who received feeds containing
lactose (4 RCTs; 209 children; SMD 0.4 g; P = 0.002). Differences
in weight gain during treatment could not be assessed because of
the use of solid food in two studies and considerable heterogeneity
among studies. We found four subsequent RCTs (see table 3,
p 413).31–34 Two found that lactose-free versus feeds containing
lactose significantly reduced the duration of diarrhoea,31,34 and the
other two found no significant difference.32,33 The results of other
outcomes are summarised in table 3, p 413.

Harms: The one RCT assessing adverse effects reported none in the
treatment or control groups.33

Comment: Although the systematic review stated criteria for inclusion and
exclusion of RCTs, only published studies were included and the
method of determining RCT quality was not stated.30 There was
considerable heterogeneity among studies. Lactose-free feeds
were superior to feeds containing lactose for the duration of
diarrhoea. Differences for other outcomes, although statistically
significant, were not clinically important.
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GLOSSARY
Lactose intolerance Malabsorption of lactose can occur for a short period after
acute gastroenteritis because of mucosal damage and temporary lactase defi-
ciency.
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Gastro-oesophageal reflux in children
Search date September 2003

Yadlapalli Kumar and Rajini Sarvananthan

QUESTIONS

Effects of treatments . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .416

INTERVENTIONS

Likely to be beneficial
Feed thickeners in infants . . . .417
Sodium alginate . . . . . . . . . . .418

Unknown effectiveness
Domperidone . . . . . . . . . . . . .420
H2 antagonists . . . . . . . . . . . .420
Metoclopromide . . . . . . . . . . .420
Proton pump inhibitors . . . . . .421
Surgery . . . . . . . . . . . . . . . . .421

Trade off between benefits and
harms

Positioning
(left lateral or prone) . . . . . .416

Likely to be ineffective or harmful
Cisapride* . . . . . . . . . . . . . . .419

*Not widely licensed for use in
children. Clinical use in adults
has been restricted because of
heart rhythm abnormalities.

See glossary, p 421

Key Messages

¶ Feed thickeners in infants One systematic review of feed thickeners found no
RCTs in newborn infants. One RCT in infants aged 14–120 days found that a
pre-thickened infant formula reduces regurgitation, choking and gagging, and
coughing within a week without causing constipation. One small RCT in infants
aged 1–16 weeks found no significant difference between carob flour and
placebo thickening after 1 week, although the study may have lacked power to
detect a clinically important difference.

¶ Sodium alginate Two RCTs in infants and in children under 2 years found that
sodium alginate reduced the frequency of regurgitation at 8–14 days compared
with placebo. A third small RCT of children under 17 years of age comparing
sodium alginate with metoclopramide and with placebo found no significant
difference between treatments.

¶ Domperidone One small RCT provided insufficient evidence about the effects
of domperidone in children with gastro-oesophageal reflux.

¶ H2 antagonists Two small RCTs provided insufficient evidence about the
effects of H2 antagonists in children with gastro-oesophagael reflux. Neither
RCT reported clinically meaningful results.

¶ Metoclopramide We found insufficient evidence from three small RCTs about
the clinical effects of metoclopramide compared with placebo or other treat-
ments.

¶ Proton pump inhibitors We found no RCTs of proton pump inhibitors for
gastro-oesophageal reflux in children.

¶ Surgery We found no RCTs of surgery for gastro-oesophageal reflux in children.
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¶ Positioning (left lateral or prone) Three crossover RCTs in children aged
under 6 months found limited evidence that prone or left lateral positioning
improved oesophageal pH variables compared with supine positioning. Both
prone and left lateral positions may be associated with a higher risk of sudden
infant death syndrome compared with supine positioning.

¶ Cisapride One systematic review found no significant difference between
cisapride and placebo in the proportion of children with improved symptoms at
the end of treatment. Cisapride has been withdrawn or restricted in several
countries because of an association with heart rhythm abnormalities.

DEFINITION Gastro-oesophageal reflux disease is the passive transfer of gastric
contents into the oesophagus due to transient or chronic relaxation
of the lower oesophageal sphincter.1 A survey of 69 children
(median age 16 months) with gastro-oesophageal reflux disease
attending a tertiary referral centre found that presenting symptoms
were recurrent vomiting (72%), epigastric and abdominal pain
(36%), feeding difficulties (29%), failure to thrive (28%), and
irritability (19%).2 However, results may not be generalisable to
younger children or children presenting in primary care, who make
up the majority of cases. Over 90% of children with gastro-
oesophageal reflux disease have vomiting before 6 weeks of age.1

INCIDENCE/
PREVALENCE

Gastro-oesophageal regurgitation is considered a problem if it is
frequent, persistent, and is associated with other symptoms such
as increased crying, discomfort with regurgitation, and frequent
back arching.1,3 A cross-sectional survey of parents of 948 infants
attending 19 primary care paediatric practices found that regurgi-
tation of at least one episode a day was reported in 51% of infants
aged 0–3 months. “Problematic” regurgitation occurred in signifi-
cantly fewer infants (14% v 51%; P < 0.001).3 Peak regurgitation
reported as “problematic” was reported in 23% of infants aged 6
months.3

AETIOLOGY/
RISK FACTORS

Risk factors for gastro-oesophageal reflux disease include immatu-
rity of the lower oesophageal sphincter, chronic relaxation of the
sphincter, increased abdominal pressure, gastric distension, hiatus
hernia, and oesophageal dysmotility.1 Premature infants and chil-
dren with severe neurodevelopmental problems or congenital
oesophageal anomalies are particularly at risk.1

PROGNOSIS Regurgitation is considered benign, and most cases resolve spon-
taneously by 12–18 months of age.4 In a cross-sectional survey of
948 parents, the peak age for reporting four or more episodes of
regurgitation was at 5 months of age (23%), which decreased to 7%
at 7 months (P < 0.001). One cohort study found that infants with
frequent spilling (see glossary, p 421) in the first 2 years of life (90
days or more in the first 2 years) were more likely to have symptoms
of gastro-oesophageal reflux at 9 years of age than those with no
spilling (RR 2.3, 95% CI 1.3 to 4.0).5 The prevalence of “problem-
atic” regurgitation also reduced from 23% in infants aged 6 months
to 3.25% in infants aged 10–12 months.3 Rare complications of
gastro-oesophageal reflux disease include oesophagitis with hae-
matemesis and anaemia, respiratory problems (such as cough,
apnoea, and recurrent wheeze), and failure to thrive.1 A small
comparative study (40 children) suggested that, when compared
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with healthy children, infants with gastro-oesophageal reflux dis-
ease had slower development of feeding skills and had problems
affecting behaviour, swallowing, food intake, and mother–child
interaction.6

AIMS OF
INTERVENTION

To relieve symptoms, maintain normal growth, prevent complica-
tions such as oesophagitis, and minimise adverse effects of
treatment.

OUTCOMES Clinical condition (in terms of improvement in symptoms of vomiting
and regurgitation); growth; parental distress; and incidence of
complications (e.g. oesophagitis). Reflux Index, a measure of the
percentage of time with a low oesophageal pH (frequently < pH 4),
is a surrogate outcome that is often used in RCTs. Clinical interpre-
tation of the resulting data is problematic. We have only reported
Reflux Index findings where clinical outcomes are unavailable.

METHODS Clinical Evidence search and appraisal September 2003. The
authors also searched Cinahl for studies on incidence and preva-
lence. Studies did not often discuss whether breastfeeding was also
undertaken or withdrawn in treatment groups. Presence or absence
of concomitant breastfeeding may have confounded study results.

QUESTION What are the effects of treatment for symptomatic
gastro-oesophageal reflux?

OPTION DIFFERENT SLEEP POSITIONS IN INFANTS

Three crossover RCTs in children aged under 6 months found limited
evidence that prone or left lateral positioning improved oesophageal pH
variables compared with supine positioning. Both prone and left lateral
positions may be associated with a higher risk of sudden infant death
syndrome compared with supine positioning.

Benefits: We found no systematic review or RCTs on the effect of posture on
clinical symptoms, but found three small crossover RCTs on the
effect of posture on oesophageal pH variables such as Reflux
Index.7–9 The first RCT (crossover, 24 infants, age < 5 months)
assessed four sleep positions (supine, prone, left lateral, right
lateral) over 48 hours; for the first 24 hours, the infant was held
horizontally, and for the remaining 24 hours the infant’s head was
elevated.7 It found that the prone and left lateral positions signifi-
cantly reduced the Reflux Index over 48 hours compared with the
supine and right lateral positions (P < 0.001); it found no signifi-
cant difference in the Reflux Index with horizontal positioning
compared with head elevation. The second RCT (crossover, 15
infants, age < 6 months) alternated placing infants for 2 hours in a
prone position (head elevated in a harness) and placing infants for
2 hours in a supine position (in an infant seat where the head and
trunk were elevated to 60°) after a feed of apple juice.8 It found that
prone positioning significantly reduced the Reflux Index over 72
normal hours compared with supine positioning (P < 0.001). The
third RCT (crossover, 18 infants, < 37 weeks gestation but > 7
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days old) compared prone versus left lateral versus right lateral
positions over 24 hours. It found that prone and left lateral positions
significantly reduced Reflux Index compared with right lateral posi-
tion (P < 0.001), the number of reflux episodes (P < 0.001), and
duration of longest reflux episode (P < 0.001).9

Harms: The RCTs gave no information on adverse effects (see comment
below).7–9

Comment: All three RCTs measured the surrogate outcome of Reflux Index, and
it is difficult to interpret the clinical importance of the observed
changes.7–9 The results of these RCTs should be interpreted with
caution because oesophageal pH variable may change over time,
and the results were not assessed before crossover. Both prone and
left lateral positioning have been associated with an increased risk
of sudden infant death syndrome (see sudden infant death syn-
drome for prone positioning, p 498). One large, prospective cohort
study found that the left lateral sleeping position compared with the
supine position increased the risk of sudden infant death syndrome
(at 2 months, adjusted OR 6.6, 95% CI 1.7 to 25.2).10

OPTION FEED THICKENERS IN INFANTS

One systematic review of feed thickeners found no RCTs in newborn
infants. One RCT in infants aged 14–120 days found that a pre-thickened
infant formula reduces regurgitation, choking and gagging, and coughing
within a week without causing constipation. One small RCT in infants
aged 1–16 weeks found no significant difference between carob flour and
placebo thickening after 1 week, although the study may have lacked
power to detect a clinically important difference.

Benefits: We found one systematic review (search date 2001), full-term
infants < 28 days of age and preterm infants up to 44 weeks
postmenstrual corrected age)11 and two RCTs in older infants.12,13

The review identified no RCTs that reported results separately for
neonates. Versus placebo: The first RCT (20 infants aged
1–16 weeks with regurgitation > 5 times daily, receiving formula
feeds, parental reassurance and prone positioning) compared
carob flour thickened feeds with placebo thickening (Saint John’s
bread, which is free of fibre and polysaccharides).12 It found no
significant difference in regurgitation rates between carob flour and
placebo thickening after 1 week of treatment (mean regurgitation
score 2.2 with carob flour v 3.3 with placebo; P = 0.14). The
second RCT (104 infants aged 14–120 days, with regurgitation ≥ 5
times a day) compared pre-thickened milk formula (Enfamil ART)
versus standard milk formula.13 It found that thickened feed signifi-
cantly reduced regurgitation after feeding and the volume regurgi-
tated compared with placebo at 1 and 5 weeks (% decrease in
feeds that were followed by regurgitation, 1 week: –34% with
thickened feed v –22% with standard feed, P = 0.045; week 5:
–38% with thickened feed v –24% with standard feed, P = 0.036;
decrease in regurgitation volume, 1 week: –4.5% with thickened
feed v –3.4% with standard feed, P = 0.035; week 5: –4.6% with
thickened feed v –3.4% with standard feed, P = 0.050). It found
that thickened feed significantly reduced the percentage of feeds
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with choke-gag reflux (see glossary, p 421) at 1 and 5 weeks (1
week decrease from baseline: 27% with thickened feed v 15% with
control, P = 0.004; 5 week decrease from baseline significant in
favour of thickened feed: P = 0.049, no other data provided).

Harms: The second RCT (104 infants) found no significant difference in
discontinuation rates between thickened feed and control (discon-
tinuation: 13% with thickened feed v 20% with standard formula, P
not reported).13 It is not clear in the paper what the babies who
discontinued from standard formula moved on to. One RCT (24
children, age 0–6 months with gastro-oesophageal reflux disease),
assessing the effects of feed thickeners on cough, found that feeds
thickened with dry rice cereal significantly increased coughing after
feeding compared with isocaloric unthickened feeds (mean cough
salvos/hour 3.1 with thickened feeds v 2.0 with unthickened feeds;
P = 0.034).14

Comment: The clinical significance of changes in regurgitation scores in the
first RCT is unclear.12 One small crossover RCT (24 infants, age
5–11 months) found that carob flour significantly reduced a symp-
tom score and the frequency of vomiting recorded by parents
compared with traditional formula thickened with rice after 2 weeks
(symptom score: mean relative reduction 70% with carob flour v

49% with traditional formula plus rice, P < 0.01; frequency of
vomiting as recorded by parents, P < 0.05).15 The results of this
crossover RCT should be treated with caution because symptoms
may change over time and the results were not assessed before
crossover.15

OPTION SODIUM ALGINATE

Two RCTs in infants and in children under 2 years found that sodium
alginate reduced the frequency of regurgitation at 8–14 days compared
with placebo. A third small RCT of children under 17 years of age
comparing sodium alginate with metoclopramide and with placebo found
no significant difference between treatments.

Benefits: We found no systematic review but we found three RCTs.16–18 The
first RCT (90 infants aged 0–12 months attending 25 general
practices) found that aluminium-free alginate reduced the number
of episodes of vomiting after 14 days and increased the number of
symptom free days compared with placebo (median number of
episodes in previous 24 hours: 3.0 with alginate v 5.0 with placebo,
P = 0.009; at least 10% symptom free days: 31% with alginate v

11% with placebo, P = 0.027).16 The second RCT (20 children,
mean age 28 months) found that sodium alginate reduced the total
number of reflux episodes per 24 hours, as detected with pH
monitoring, compared with baseline (episodes: alginate 131.6 at
baseline to 65.0 after treatment; placebo 87 at baseline to 91
post-treatment; between treatment comparisons were not
reported).17 The third RCT (30 children aged 4 months to 17 years)
found no significant difference in the frequency of regurgitation
episodes over 24 hours with sodium alginate, metoclopramide, or
placebo given before a meal (episode defined as pH < 4) or in
Reflux Index over 24 hours (reported as non-significant; no further
data reported).18
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Harms: One RCT found no significant difference in adverse effects between
aluminium-free alginate and placebo.16 One other RCT found no
adverse effects.17

Comment: The high sodium content of sodium alginate may be inappropriate in
preterm babies.19

OPTION CISAPRIDE

One systematic review found no significant difference between cisapride
and placebo in the proportion of children with improved symptoms or in
prevalence of oesophagitis at the end of treatment. Cisapride has been
withdrawn or restricted in several countries because of an association
with life-threatening heart rhythm abnormalities.

Benefits: We found one systematic review (search date 2002, 10 RCTs, 415
children aged up to 5 years).20 It found no significant difference
between cisparide and placebo at 2–8 weeks in vomiting score or
endoscopically confirmed oesophagitis (5 RCTs, 156 children:
standardised WMD in vomiting score –0.18; 95% CI –0.51 to
+0.15; oesophagitis, 2 RCTs, 37 children: RR 0.80, 95% CI 0.40
to 1.61).20

Harms: The systematic review found no significant difference between
cisapride and placebo in adverse events (6 RCTs: RR 1.16; 95%
CI 0.95 to 1.41).20 Adverse effects included fever, insomnia, nerv-
ousness, irritability, diarrhoea, vomiting, eructations, cough, upper
respiratory tract infection, and asthma. One of the included RCTs
(68 children aged 6 months to 4 years) assessed mean corrected
QTc on electrocardiograph and found no significant difference
between cisapride and placebo.21 See comment below.

Comment: The authors of the systematic review stated that, in view of the small
number of children analysed, there was still uncertainty about the
beneficial effect of cisapride. They estimated that a minimum
sample size of 120 children per treatment arm would be required to
detect a 30% reduction in vomiting with cisapride. Limitations in the
identified RCTs included incomplete reporting of study design, lack
of clear description of methods used to randomise children, and
adverse effects not reported as clearly or completely as the ben-
efits. Cisapride has been withdrawn or its use restricted in several
countries because of an increased frequency of heart rhythm
abnormalities that are associated with sudden death.22 One case
control study (201 children, age 1–12 months) found that cisapride
significantly prolonged the QTc interval on electrocardiogram in a
subgroup of infants younger than 3 months, but in older infants the
difference was not significant.23 A second case control study (252
infants) found similar results.24 A third case control study (120
children) found prolonged QT interval in some normal children with
or without cisapride.25 Gastrointestinal adverse effects (borbo-
rygmi, cramps, and diarrhoea) occurred in 2% of infants.23 Rash,
pruritus, urticaria, bronchospasm, extrapyramidal effects, head-
ache, dose-related increases in urinary frequency, hyperprolacti-
naemia, and reversible liver function abnormalities were extremely
rare. Most macrolide antibiotics and cimetidine elevate plasma
cisapride levels and may increase the clinical risk.23
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OPTION DOMPERIDONE

One small RCT provided insufficient evidence about the effects of
domperidone in children with gastro-oesophageal reflux.

Benefits: We found no systematic review. One small RCT (17 children, age 5
months to 11 years) found no significant difference in symptoms
(vomiting, spitting, irritability, heartburn, coughing, choking), as
assessed by daily parent record or Reflux Index, after 4 weeks of
treatment between domperidone and placebo.26 The RCT might
have been too small to exclude a clinically important difference.

Harms: The RCT found that four children taking domperidone had mild self
limiting diarrhoea compared with two children taking placebo.26

Comment: None.

OPTION H2 ANTAGONISTS

Two small RCTs provided insufficient evidence about the effects of H2
antagonists on children with gastro-oesophageal reflux.

Benefits: We found no systematic review but found two small RCTs.27,28 The
first RCT (double blind, 37 children aged 1 month to 14 years with
gastro-oesophageal reflux disease complicated by oesophagitis, 32
analysed) found that cimetidine 30–40 mg/kg daily significantly
increased the proportion of children who improved compared with
placebo at 12 weeks (67.4% improved in clinical score from base-
line with cimetidine v 29.6% with placebo; P < 0.01).27 The clinical
score was developed for the study and the clinical importance of
this result is unclear. The second small RCT (27 children, aged 3–14
years with gastro-oesophageal reflux disease) compared different
doses of cimetidine but reported only physiological outcomes (gas-
tric pH, gastric acid suppression).28 We found no RCTs of ranitidine
in children.

Harms: The RCTs found no adverse effects.27,28

Comment: Both RCTs were small and provide insufficient evidence about
clinical effects. Cimetidine has been reported to cause bradycardia
in a small subgroup of people and may increase cisapride plasma
levels.23 Uncontrolled studies of ranitidine have reported bronchos-
pasm, acute dystonic reactions, sinus node dysfunction, bradycar-
dia, and vasovagal reactions.23

OPTION METOCLOPRAMIDE

We found insufficient evidence from three small RCTs about the clinical
effects of metoclopramide compared with placebo or other treatments.

Benefits: We found no systematic review but found three RCTs.18,29,30 The
first RCT (crossover; 30 infants aged 1–9 months receiving formula
feed) found that metoclopramide 1 mg/kg four times daily signifi-
cantly reduced the Reflux Index over 2 weeks compared with pla-
cebo (P < 0.001), but it found no significant difference in average
daily symptoms (see comment below).29 A second RCT (44 infants
aged under 1 year) found no significant difference in the Reflux
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Index at 14 days between metoclopramide 0.2 mg three times daily
and placebo before a meal.30 A third RCT (30 infants aged 4
months to 17 years) compared three treatments: metoclopramide
sodium alginate, and placebo (see benefits of sodium alginate,
p 418).18

Harms: The RCTs gave no information on adverse effects.18,29,30

Comment: The results of the crossover RCT should be treated with caution as
it did not assess the effects of metoclopramide versus placebo
before crossover.29 In the second RCT 5/44 (11%) of infants
withdrew from the study, three because of lack of efficacy and two
for unknown reasons; the results given are not intention to treat.30

One observational study (42 infants), which assessed the effect of
metoclopramide 0.2 mg or 0.3 mg on pH parameters, found that
metoclopramide was associated with dystonia in one infant and
increased irritability in three infants.31

OPTION PROTON PUMP INHIBITORS

We found no RCTs of proton pump inhibitors for gastro-oesophageal reflux
in children.

Benefits: We found no systematic review or RCTs on proton pump inhibitors.
One small case series did not report clinical outcomes.32

Harms: We found no systematic review or RCTs.

Comment: Proton pump inhibitors have been reported to cause hepatitis, and
omeprazole chronically elevates serum gastrin.32

OPTION SURGERY

We found no RCTs of surgery for gastro-oesophageal reflux in children.

Benefits: We found no systematic review or RCT.

Harms: A retrospective review (106 children) of modified Nissen’s fundop-
lication found a failure rate of 8% and, when neurologically impaired
children were included, a long term mortality of 8%.33 If only
neurologically normal children were considered, then the mortality
was 2% in the immediate postoperative period and 3% on long term
follow up (3 deaths in 62 children; all deaths were in children with
congenital abnormalities).

Comment: We found a case series of 22 children who had undergone anterior
gastric fundoplication.34 Twenty children (91%) remained asympto-
matic at 2 years. Complications of surgical treatment include
dumping, retching, intestinal obstruction, “gas bloat”, and recur-
rence of gastro-oesophageal reflux disease.19

GLOSSARY
Spilling When liquid or substance in small particles falls or spills out of the mouth.

Choke-gag reflux Regurgitation of food into the pharynx and upper oesophagus
that causes choking and gagging as the person tries to protect the airway in an
automatic reflex action.
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Substantive changes
Feed thickeners One additional RCT found that feed thickeners decreased
regurgitation compared with control.13 Feed thickeners recategorised as Likely to
be beneficial.
Cisapride One systematic review added;20 categorisation unchanged.
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Infantile colic
Search date September 2003

Teresa Kilgour and Sally Wade

QUESTIONS

Effects of treatments for infantile colic . . . . . . . . . . . . . . . . . . . . . .426

INTERVENTIONS

Likely to be beneficial
Whey hydrolysate milk . . . . . . .429

Trade off between benefits and
harms

Dicycloverine (dicyclomine) . . .426

Unknown effectiveness
Advice to reduce stimulation . .431
Car ride simulation . . . . . . . . .431
Casein hydrolysate milk . . . . . .428
Cranial osteopathy . . . . . . . . .432
Counselling. . . . . . . . . . . . . . .431
Herbal tea . . . . . . . . . . . . . . .430
Infant massage . . . . . . . . . . . .432

Low lactose milk . . . . . . . . . . .429
Soya based infant feeds . . . . .428
Spinal manipulation . . . . . . . .433
Sucrose solution . . . . . . . . . . .430

Unlikely to be beneficial
Advice to increase carrying. . . .431
Simethicone (activated

dimeticone). . . . . . . . . . . . .427

To be covered in future updates
Breast feeding
Maternal diets

See glossary, p 433

Key Messages

¶ Whey hydrolysate milk One small RCT found limited evidence that replacing
cows’ milk formula with whey hydrolysate formula reduced crying recorded in a
parental diary.

¶ Dicycloverine (dicyclomine) Two systematic reviews of RCTs of variable
quality found limited evidence that dicycloverine reduced crying in infants with
colic compared with placebo. RCTs found that dicycloverine increased drowsi-
ness, constipation, and loose stools compared with placebo, but the difference
did not reach significance. Case reports of harms in infants have included
breathing difficulties, seizures, syncope, asphyxia, muscular hypotonia, and
coma.

¶ Advice to reduce stimulation One RCT found limited evidence that advice to
reduce stimulation (by not patting, lifting, or jiggling the baby, or by reducing
auditory stimulation) reduced crying after 7 days in infants under 12 weeks of
age compared with an empathetic interview giving no advice. However, we were
unable to draw reliable conclusions from this small study.

¶ Car ride simulation One RCT found no significant difference between car ride
simulation plus reassurance; counselling mothers about specific management
techniques plus reassurance; and reassurance alone, in terms of maternal
anxiety or hours of infant crying over 2 weeks.

¶ Casein hydrolysate milk Two RCTs found insufficient evidence about the
effects of replacing cows’ milk formula with casein hydrolysate hypoallergenic
formula.

¶ Cranial osteopathy We found no RCTs about the effects of cranial osteopathy
in infants with colic.
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¶ Counselling One RCT found no significant difference between counselling
mothers about specific management techniques (responding to crying with
gentle soothing motion, avoiding over stimulation, using a pacifier, and prophy-
lactic carrying) plus reassurance; a car ride simulation plus reassurance; and
reassurance alone, in terms of maternal anxiety or hours of infant crying over 2
weeks. Another small RCT found that counselling decreased duration and
extent of crying compared with substitution of soya or cows’ milk with casein
hydrolysate formula.

¶ Herbal tea One small RCT found that herbal tea (containing extracts of
camomile, vervain, liquorice, fennel, and balm mint in a sucrose solution)
improved symptoms of colic rated by parents at 7 days compared with sucrose
solution alone. However, we were unable to draw reliable conclusions from this
small study.

¶ Infant massage One RCT found no significant difference between massage
and a crib vibrator in colic related crying or parental rating of symptoms of
infantile colic, but it may have lacked power to detect a clinically important
difference.

¶ Low lactose (lactase treated) milk Four small crossover RCTs found insuf-
ficient evidence on the effects of low lactose milk in infants with colic.

¶ Soya based infant feeds One small RCT found that soya based infant feeds
reduced the duration of crying in infants with colic compared with standard
cows’ milk formula. However, we were unable to draw reliable conclusions from
this small study.

¶ Spinal manipulation Two RCTs found insufficient evidence about the effects of
spinal manipulation.

¶ Sucrose solution One small crossover RCT found limited evidence that
sucrose solution improved symptoms of colic as rated by parents after 12 days
compared with placebo. However, we were unable to draw reliable conclusions
from this small study.

¶ Advice to increase carrying One RCT found no significant difference in daily
crying time between advice to carry the infant, even when not crying, for at least
an additional 3 hours a day, and general advice (to carry, check baby’s nappy,
feed, offer pacifier, place baby near mother, or use background stimulation
such as music). The “advice to carry” group carried their babies for 4.5 hours
daily compared with 2.6 hours daily in the general advice group.

¶ Simethicone (activated dimeticone) One RCT found no significant differ-
ence between simethicone and placebo in colic rated by carers. Another RCT
found no significant difference between simethicone and placebo in improve-
ment as rated by parental interview, 24 hour diary, or behavioural observation.
Another poor quality RCT found that simethicone reduced the number of crying
attacks on days 4–7 of treatment compared with placebo.

DEFINITION Infantile colic is defined as excessive crying in an otherwise healthy
baby. The crying typically starts in the first few weeks of life and ends
by 4–5 months. Excessive crying is defined as crying that lasts at
least 3 hours a day, for 3 days a week, for at least 3 weeks.1 Due to
the natural course of infantile colic, it can be difficult to interpret
trials which do not include a placebo or no treatment group for
comparison.

INCIDENCE/
PREVALENCE

Infantile colic causes one out of six families (17%) to consult a
health professional. One systematic review of 15 community based
studies found a wide variation in prevalence, which depended on
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study design and method of recording.2 Two prospective studies
identified by the review yielded prevalence rates of 5% and 19%.2

One RCT (89 breast and formula fed infants) found that, at 2 weeks
of age, the prevalence of crying more than 3 hours a day was 43%
among formula fed infants and 16% among breast fed infants. The
prevalence at 6 weeks was 12% (formula fed) and 31% (breast
fed).3

AETIOLOGY/
RISK FACTORS

The cause is unclear and, despite its name, infantile colic may not
have an abdominal cause. It may reflect part of the normal distri-
bution of infantile crying. Other possible explanations are painful
intestinal contractions, lactose intolerance, gas, or parental misin-
terpretation of normal crying.1

PROGNOSIS Infantile colic improves with time. One study found that 29% of
infants aged 1–3 months cried for more than 3 hours a day, but by
4–6 months of age the prevalence had fallen to 7–11%.4

AIMS OF
INTERVENTION

To reduce infant crying and distress, and the anxiety of the family,
with minimal adverse effects of treatment.

OUTCOMES Duration of crying or colic, as measured on dichotomous, ordinal, or
continuous scales; parents’ perceptions of severity, recorded in a
diary.

METHODS Clinical Evidence search and appraisal September 2003. The
contributors also searched Cinahl up to 1999 for publications using
reduction in crying or colic as the main outcome. Trials were
excluded for the following reasons: infants studied had normal
crying patterns, infants were older than 6 months, interventions
lasted less than 3 days, trials had no control groups, or had low
scores on the Jadad Scale (see glossary, p 433).5

QUESTION What are the effects of treatments for infantile colic?

OPTION DICYCLOVERINE (DICYCLOMINE)

Two systematic reviews of RCTs of variable quality found limited evidence
that dicycloverine reduced crying in infants with colic compared with
placebo. RCTs found that dicycloverine increased drowsiness,
constipation, and loose stools compared with placebo, but the difference
did not reach significance. Case reports of harms in infants have included
breathing difficulties, seizures, syncope, asphyxia, muscular hypotonia,
and coma.

Benefits: We found two systematic reviews.1,6 The first systematic review
(search date 1996)1 identified five RCTs (134 infants) comparing
the effect of dicycloverine (see glossary, p 433) versus placebo on
crying or the presence of colic. It found that dicycloverine (most
frequently 5 mg 4 times daily) significantly reduced crying over
about 1 week’s treatment compared with placebo (5 RCTs; effect
size 0.46, 95% CI 0.33 to 0.60).1 The clinical importance of this
result is unclear (see comment below).6 The second systematic
review (search date 1999)6 identified three RCTs included in the
first systematic review,1 but did not pool results. One RCT7 identified
by the review found that dicycloverine significantly reduced colic
compared with placebo (cherry syrup) (elimination of colic: 63%
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with dicycloverine v 25% with placebo; RR 0.50, 95% CI 0.28 to
0.88).6 The other two RCTs identified by the review used definitions
of colic that included symptoms but not duration and frequency, and
reported results in terms of clinical scores.6 The review reported that
both RCTs found significantly better mean clinical scores with
dicycloverine compared with placebo (P values not reported).

Harms: Two of five RCTs8,9 in the systematic reviews1,6 assessed harms of
dicycloverine compared with placebo. The first RCT (crossover
design, 30 infants) found more drowsiness with dicycloverine com-
pared with placebo (4/30 [13%] with dicycloverine v 1/30 [3%] with
placebo; ARI +10%, 95% CI –4% to +24%).8 The second RCT
(crossover design, 25 infants) found more loose stools or constipa-
tion in infants taking dicycloverine compared with placebo (3/25
[12%] with dicycloverine v 1/25 [4%] with placebo; ARI +8%, 95%
CI –7% to +23%).9 Case reports of harms in infants have included
breathing difficulties, seizures, syncope, asphyxia, muscular hypo-
tonia, and coma.10

Comment: The first review is limited because it pooled different outcome
measures from RCTs and included crossover studies that only report
outcomes after crossover.1 The crossover design is unlikely to
provide valid evidence because infantile colic has a naturally vari-
able course, and the effects of dicycloverine may continue even
after a washout period.11 Only one RCT identified by the reviews
stated measures to make the control syrup taste the same as the
drug syrup.8

OPTION SIMETHICONE (ACTIVATED DIMETICONE [DIMETHICONE])

One RCT found no significant difference between simethicone and
placebo in colic rated by carers. Another RCT found no significant
difference between simethicone and placebo in improvement as rated by
parental interview, 24 hour diary, or behavioural observation. Another
poor quality RCT found that simethicone reduced the number of crying
attacks on days 4–7 of treatment compared with placebo.

Benefits: We found two systematic reviews (search dates 1996,1 1999,6

same 3 RCTs in each review, 136 infants) comparing the effect of
simethicone (see glossary, p 434) versus placebo on the duration of
crying or the presence of colic. The first RCT identified by the reviews
(double blind, crossover, 83 infants aged 2–8 weeks) compared
0.3 mL of simethicone versus placebo before feeds.12 It found no
significant difference in colic when rated by carers (28% improved
with simethicone v 37% with placebo v 20% with both; effect size for
simethicone versus placebo –0.10, 95% CI –0.27 to +0.08).1,12

The second RCT identified by the reviews (double blind, crossover
trial, 27 infants aged 2–8 weeks) found no significant difference
between simethicone and placebo in improvement as rated by
parental interview, 24 hour diary, or behavioural observation (effect
size +0.06, 95% CI –0.17 to +0.28).1,13 The third, poor quality
RCT identified by the reviews (26 infants aged 1–12 weeks)
reported no details on how cases of colic were defined.14 It found
that simethicone significantly reduced the number of crying attacks
on days 4–7 of treatment compared with placebo (effect size 0.54,
95% CI 0.21 to 0.87).1,14
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Harms: None of the RCTs reported adverse effects with either simethicone
or placebo.12–14

Comment: The crossover design of two of the RCTs limits their validity as they
did not report results before crossover and infantile colic has a
naturally variable course; therefore the effects of simethicone may
continue even after a washout period.12,13

OPTION SOYA BASED INFANT FEEDS (COMPARED WITH COWS’
MILK)

One small RCT found that soya based infant feeds reduced the duration
of crying in infants with colic compared with standard cows’ milk formula.
However, we were unable to draw reliable conclusions from this small
study.

Benefits: We found two systematic reviews (search dates 19961 and 1999,6

2 RCTs). One RCT (19 infants) found that soya based infant feeds
(see glossary, p 434) significantly reduced the duration of crying
compared with standard cows’ milk formula (4.3–12.7 hours with
soya based infant feeds v 17.3–20.1 hours with cows’ milk; mean
difference –10.3 hours, 95% CI –16.2 hours to –4.3 hours).15 The
other RCT provided insufficient evidence as it considered infants
admitted to hospital for colic and used weak methods (Jadad score
1 [see glossary, p 433]).16

Harms: None reported in the RCTs.15,16

Comment: In the first RCT, mothers were not told which milk the babies
received, but differences between the milks may have been
detected from smell and texture.15 We were unable to draw reliable
conclusions from the second small RCT.

OPTION CASEIN HYDROLYSATE MILK (COMPARED WITH COWS’
MILK)

Two RCTs found insufficient evidence about the effects of replacing cows’
milk formula with casein hydrolysate hypoallergenic formula.

Benefits: We found two systematic reviews (search dates 19961 and 19996),
which identified the same two RCTs.17,18 The first RCT (double blind,
crossover, 17 infants) included in the reviews studied the effect of
each of three changes of infant diet over 4 days.17 Bottle fed infants
received casein hydrolysate milk (see glossary, p 433) and cows’
milk alternately. By the third change, it found no notable difference
in the incidence of colic between groups. A total of 8/17 (47%)
infants left the study before completion. The second RCT (122
infants) included in the reviews compared bottle fed infants (38
infants) given casein hydrolysate milk (active diet) versus cows’ milk
formula and breast fed infants (77 infants) with mothers on a
hypoallergenic diet (see glossary, p 433) (active diet) versus con-
trols on an unmodified diet.18 A total of 54 infants received the
active diet, but the RCT did not specify which of these were bottle
fed and which were breast fed. The RCT pooled the results of breast
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and bottle fed babies and found that the active diet versus control
diet reduced infant distress as measured by parents on a validated
chart. The number of bottle fed infants was too small to establish or
exclude important effects in infants bottle fed casein hydrolysate
milk versus cows’ milk.

Harms: None reported in the RCTs.17,18

Comment: None.

OPTION WHEY HYDROLYSATE FORMULA (COMPARED WITH
COWS’ MILK FORMULA)

One small RCT found limited evidence that replacing cows’ milk formula
with whey hydrolysate formula reduced crying recorded in a parental
diary.

Benefits: We found two systematic reviews (search dates 19961 and 19996)
and one subsequent RCT.19 The systematic reviews found no RCTs of
adequate quality. The subsequent, double blind RCT (43 infants)
found that whey hydrolysate formula (see glossary, p 434) reduced
the time that babies cried each day compared with standard cows’
milk formula, measured by a validated parental diary (crying reduced
by 63 minutes/day, 95% CI 1 minute/day to 127 minutes/day).19

Parents may not have been blind to the intervention. When asked, six
indicated that they were aware of allocation, but two of these falsely
identified the formula. When these infants’ results were removed
from the analysis, the crying time with whey hydrolysate formula was
still significantly reduced compared with standard cows’ milk formula
(crying reduced by 58 minutes/day; P = 0.03).19

Harms: None identified in the subsequent RCT.19

Comment: None.

OPTION LOW LACTOSE (LACTASE TREATED) MILK

Four small crossover RCTs provided insufficient evidence on the effects
of low lactose milk in infants with colic.

Benefits: We found two systematic reviews (search dates 19961 and 1999,6

2 RCTs) and two additional RCTs.20,21 The first RCT included in the
reviews (double blind, crossover, 10 weaned infants) compared four
interventions: bottle feeding using pooled breast milk; low lactose
(lactase treated) breast milk; cows’ milk; and low lactose (lactase
treated) cows’ milk.22 It found no evidence that low lactose milk
reduced the timing, severity, or duration of colic recorded by parents
(days with colic: lactose containing milks v lactase treated milks,
P > 0.05; duration and severity of colic: lactose containing milks v

lactase treated milk, P > 0.05).22 The second RCT (12 breast fed
infants) included in the reviews compared low lactose versus
placebo drops given within 5 minutes of feeding.6 It found no
significant difference in time spent feeding, sleeping, or crying. The
first additional RCT (crossover, 13 infants) compared low lactose
milk versus placebo treated milk.20 It found a significant reduction
in crying time with low lactose milk (1.1 hours/day, 95% CI 0.2
hours/day to 2.1 hours/day); however, caution should be applied in

Infantile colic
C

hild
health

429

 BMJ Publishing Group Ltd 2004



interpreting the results because of the small number of infants in
the trial and the crossover design (see comments below). The
second additional RCT (crossover, 53 infants) found that low lactose
formula/breast milk reduced crying time after crossover at 25 days
compared with untreated formula/breast milk, but the difference
was not significant (median 11.0 hours with lactase v 14.1 hours
with no lactase; median difference in crying time 23%; P = 0.09).21

Harms: None reported in the RCTs.1,6,20,21

Comment: It is difficult to draw firm conclusions from these RCTs.1,6,20,21 The
babies were not selected on the basis of confirmed lactose intoler-
ance. The crossover design of three of the RCTs limits their validity
and clinical utility because infantile colic has a naturally variable
course.20–22

OPTION SUCROSE SOLUTION

One small crossover RCT found limited evidence that sucrose solution
improved symptoms of colic as rated by parents after 12 days compared
with placebo. However, we were unable to draw reliable conclusions from
this small study.

Benefits: We found one systematic review (search date 1999,6 1 RCT23). The
small crossover RCT (19 infants) included in the review compared
2 mL of 12% sucrose solution versus placebo given to babies when
they continued to cry despite comforting.23 Parents, blind to the
intervention, scored the effect of the treatment on a scale of 1–5.
Treatments were crossed over after 3–4 days and again after 6–8
days. The RCT found that sucrose significantly increased parent
rated improvement after 12 days compared with placebo (12/19
[63%] with sucrose v 1/19 [5%] with placebo; ARI 58%, 95%
CI 10% to 89%; NNT 2, 95% CI 1 to 10; RR 12, 95% CI 3 to 19).23

Harms: None reported in the RCT.23

Comment: We were unable to draw reliable conclusions from this small study.

OPTION HERBAL TEA

One small RCT found that herbal tea (containing extracts of camomile,
vervain, licorice, fennel, and balm mint in a sucrose solution) improved
symptoms of colic rated by parents at 7 days compared with sucrose
solution alone. However, we were unable to draw reliable conclusions
from this small study.

Benefits: We found two systematic reviews (search dates 19961 and 1999,6

1 RCT24). The RCT (68 infants) included in the reviews compared
herbal tea (containing extracts of camomile, vervain, licorice, fen-
nel, and balm mint in a sucrose solution) versus sucrose solution
alone given by parents up to three times daily in response to
episodes of colic.24 Allocation was known only to the pharmacist,
and the taste and smell of the tea and placebo were similar. Parents
rated the response using a symptom diary. The RCT found that, at 7
days, herbal tea eliminated colic significantly more frequently than
sucrose solution (number of infants colic free: 19/33 [58%] with
herbal tea v 9/35 [26%] with sucrose; ARI 32%, 95% CI 7% to 53%;
RR 2.2, 95% CI 1.3 to 3.1; NNT 3, 95% CI 2 to 14).
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Harms: None reported in the RCT.24

Comment: The RCT did not state the exact proportion of the herbs used in the
preparation.24 We were unable to draw reliable conclusions from
this small study.

OPTION BEHAVIOURAL MODIFICATION

One RCT found no significant difference between counselling mothers
about specific management techniques (responding to crying with gentle
soothing motion, avoiding over stimulation, using a pacifier, and
prophylactic carrying) plus reassurance; car ride simulation plus
reassurance; and reassurance alone, in terms of maternal anxiety or
hours of infant crying over 2 weeks. Another small RCT found that
counselling decreased duration and extent of crying compared with
substitution of soya or cows’ milk with casein hydrolysate formula. One
RCT found limited evidence that advice to reduce stimulation (by not
patting, lifting, or jiggling the baby, or by reducing auditory stimulation)
reduced crying after 7 days in infants under 12 weeks compared with an
empathetic interview giving no advice. One RCT found no significant
difference in daily crying time between advice to carry the infant, even
when not crying, for at least an additional 3 hours a day and general
advice (to carry, check baby’s nappy, feed, offer pacifier, place baby near
mother, or use background stimulation such as music).

Benefits: We found two systematic reviews (search dates 19961 and 1999,6

4 RCTs). Counselling plus reassurance versus car ride
simulation plus reassurance versus reassurance alone: One
RCT (38 infants) assessed maternal anxiety and the hours of crying
each day by questionnaire.25 The RCT compared three interven-
tions: counselling mothers about specific management techniques
(responding to crying with gentle soothing motion, avoiding over
stimulation, using a pacifier, and prophylactic carrying) plus reas-
surance (see glossary, p 434) and support; car ride simulation
device plus reassurance and support; and reassurance and support
alone. It found no significant difference among groups in maternal
anxiety or hours of infant crying over 2 weeks (mean hours of crying:
results presented graphically, P value not provided; mean maternal
anxiety score: results presented graphically, P value not provided).25

Counselling versus elimination of cows’ milk protein: One RCT
(20 infants) found that counselling parents to respond to their
baby’s cries by feeding, holding, offering a pacifier, stimulating, or
putting the baby down to sleep, decreased the duration and extent
of crying significantly more than substitution of soya or cows’ milk
with casein hydrolysate formula (mean decrease in crying, recorded
by parent diary, 2.1 hours/day with counselling v 1.2 hours/day with
dietary change; P = 0.05).26 Advice to increase carrying versus
general advice: One RCT (66 infants) compared advising mothers
of babies with colic to carry their infant, even when not crying, for at
least an additional 3 hours a day versus general advice (to carry,
check baby’s nappy, feed, offer pacifier, place baby near mother, or
use background stimulation such as music).27 Women in the
“advice to carry” group carried their babies for 4.5 hours daily
compared with 2.6 hours daily in the general advice group. The RCT
found no significant difference in daily crying time (mean difference
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3 minutes less, 95% CI 37 minutes less to 32 minutes more).27

Advice to reduce stimulation versus no advice: One RCT (42
infants, median age 10 weeks) compared advising mothers to
reduce stimulation (by not patting, lifting, or jiggling the baby, or
reducing auditory stimulation) versus empathetic interview giving no
advice.28 For infants under 12 weeks, advice to reduce stimulation
significantly improved a change rating scale for more infants com-
pared with no advice (after 7 days: 14/15 [93%] improved with
advice v 6/12 [50%] with control; ARI 43%, 95% CI 8% to 49%;
RR 1.9, 95% CI 1.2 to 2.0; NNT 2, 95% CI 2 to 13).28 Improvement
in the change rating scale was defined as a score of +2 or better on
a scale from –5 to +5 that indicated a perceived change in crying
since the start of the trial. It is unclear whether this scale has been
validated (see comment below).

Harms: None reported in the RCTs identified by the reviews.1,6

Comment: Behavioural modification involves interventions to change the way
in which parents respond to their babies crying from colic. Mothers
given advice to reduce stimulation were also given permission to
leave their infants if they felt they could no longer tolerate the crying.
It is unclear whether the improved change score represents a true
change in the hours that the baby cried, or altered maternal
perception.

OPTION CRANIAL OSTEOPATHY

We found no RCTs on the effects of cranial osteopathy in infants with
colic.

Benefits: We found no systematic review and no RCTs on the effects of cranial
osteopathy (see glossary, p 433) in infants with colic.

Harms: We found no RCTs.

Comment: None.

OPTION INFANT MASSAGE

One RCT found no significant difference between massage and a crib
vibrator for colic related crying or parental rating of symptoms of infantile
colic, but it may have lacked power to detect a clinically important
difference.

Benefits: We found no systematic review. Versus usual care: We found no
RCTs. Versus other care: We found one RCT (58 infants, 47% with
colic; see comment below) comparing massage versus a crib
vibrator over a 4 week period.29 Infant massage (performed 3 times
daily) included gentle stroking of the skin over different parts of the
head, body, and limbs, using olive oil and while maintaining eye
contact. The crib vibrator was used for 25 minute periods at least
three times daily (see comment below). Colic symptom ratings were
obtained from parental diaries of crying. The RCT found no signifi-
cant difference between massage and a crib vibrator for colic
related crying or parental rating of symptoms (AR for less colicky
crying: 64% with massage v 52% with crib vibrator; P = 0.24).29
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Harms: None reported in the RCT.29

Comment: Only 47% of infants in the RCT had colic, so the results may not
apply specifically to infants with colic.29 The RCT stated that “use of
a crib vibrator was chosen for control intervention or placebo
treatment because it had been ineffective in a previous study”.29 It
is unclear whether reduced crying in this RCT reflects the natural
course of infantile colic or the specific effect of interventions.29 The
RCT may have lacked power to detect clinically important effects.

OPTION SPINAL MANIPULATION

Two RCTs found insufficient evidence about the effects of spinal
manipulation.

Benefits: We found no systematic review. We found two RCTs that considered
the effects of spinal manipulation (see glossary, p 434).30,31

Versus simethicone (activated dimeticone [dimethicone]):
One RCT (41 infants) compared 2 weeks of spinal manipulation
versus 2 weeks of daily treatment with simethicone (see glossary,
p 434); parents recorded length of crying in a colic diary. It found
that spinal manipulation significantly reduced crying compared with
simethicone (mean reduction in crying for days 4–7: 2.4 hours with
spinal manipulation v 1.0 hours with simethicone; P = 0.04).30

Parents were not blinded to treatment allocation. Versus holding:
One RCT (86 infants) compared spinal palpation by a chiropractor
versus holding of the infant by a nurse (in each case 3 times over 8
days).31 The parents, who were blind to the intervention, rated
symptom severity on a five point scale and recorded crying in a diary.
The RCT found no significant difference between spinal palpation
and holding for crying reduction (by day 8, mean reduction
3.1 hours for both groups; P = 0.98).

Harms: None reported in the RCTs.30,31

Comment: It is unclear whether reduced crying reflected the effects of inter-
ventions or spontaneous improvement.

GLOSSARY
Casein hydrolysate milk Contains casein protein; it is used in the same way as
soya based infant feeds.

Cranial osteopathy Involves gentle manipulation of the tissues of the head by an
osteopath.

Dicycloverine (dicyclomine) This has direct antispasmodic action on the gas-
trointestinal tract and anticholinergic effects, which are similar to atropine.

Hypoallergenic diet In bottle fed infants, a hypoallergenic diet uses a casein
hydrolysate formula. In breast fed infants, a hypoallergenic diet involves a maternal
diet free of artificial colourings, preservatives, and additives, and low in common
allergens (e.g. milk, egg, wheat, and nuts).

Jadad Scale This measures factors that have an impact on trial quality. Poor
description of the factors, rated by low figures, are associated with greater
estimates of effect. The scale includes three items: was the study described as
randomised? (0–2); was the study described as double blind? (0–2); was there a
description of withdrawals and drop outs? (0–1).5
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Reassurance Informing the parent that infantile colic is a self limiting condition
resolving by 3–4 months of age, and is not caused by disease or any fault in
parental care.
Simethicone (activated dimeticone [dimethicone]) It has defoaming proper-
ties, which can aid dispersion of gas in the gastrointestinal tract.
Soya based infant feeds Contain proteins from soya beans; the feeds are used
as lactose free vegetable milks for those with lactose or cows’ milk protein
intolerance.
Spinal manipulation Chiropractic manual treatment of the infant’s vertebral
column.
Whey hydrolysate milk Contains whey protein; it is used in the same way as soya
based infant feeds.
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QUESTIONS

What are the effects of measles vaccination? . . . . . . . . . . . . . . . . .438

INTERVENTIONS

Beneficial
Monovalent measles vaccine or

combined MMR vaccine (versus
placebo or no vaccine) . . . . .438

Unknown effectiveness
Comparative effects of combined

MMR and monovalent measles
vaccine . . . . . . . . . . . . . . . .447

See glossary, p 448

Key Messages

¶ Monovalent measles vaccine or combined MMR vaccine (versus placebo
or no vaccine) We found no RCTs comparing the clinical effects of combined
measles, mumps, and rubella (MMR) versus no vaccine or placebo. One large
RCT, one quasi randomised trial, a large retrospective cohort study, and several
observational studies have found that monovalent vaccine reduces the inci-
dence of measles. Mass population cohort studies and other observational
studies have also consistently found important reductions in child mortality
after measles vaccination. Observational studies have found that measles
vaccination programmes have been followed by a reduction in the incidence of
subacute sclerosing panencephalitis. Several features of measles infection
occur or are suspected to occur after the vaccine, but we found no studies
comparing rates of occurrence between people with naturally acquired mea-
sles and those who have been vaccinated. Severe complications are rare with
measles immunisation. One non-systematic review found that, compared with
placebo, measles vaccination increased the incidence of fever and febrile
seizures, although febrile seizures are rare and do not progress into afebrile
seizures. Observational studies found that aseptic meningitis, a rare complica-
tion, increased after mass vaccination with the L-Z and Urabe strains of MMR,
but no increased incidence has been reported with Jeryl Lynn, Hoshino, or
Rubini strains. Observational studies have found that both measles vaccination
and naturally acquired measles increase the incidence of idiopathic thrombo-
cytopenic purpura. Observational studies found no significant change in the
incidence of asthma in healthy children or in the frequency of acute exacerba-
tions in children with asthma. They also found no significant change in the
incidence of Guillain–Barré syndrome, autism, or inflammatory bowel disease
as a result of measles vaccination. Anaphylaxis has been reported after
vaccination with MMR, but this is extremely rare.

¶ Comparative effects of combined MMR and monovalent measles vac-
cine We found no RCTs comparing the clinical effects of MMR versus mono-
valent vaccines in children. Seroconversion rates are similar with both vac-
cines.
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DEFINITION Measles is an infectious disease caused by a ribonucleic acid
paramyxovirus. The illness is characterised by an incubation period
of 6–19 days (median 13);1 a prodromal period of 2–4 days with
upper respiratory tract symptoms; conjunctivitis, Koplik’s spots on
mucosal membranes, and high fever; followed by a widespread
maculopapular rash that persists, with fever, for 5–6 days.

INCIDENCE/
PREVALENCE

Incidence varies according to vaccination coverage. Worldwide,
there are an estimated 30 million cases of measles each year,2 but
the incidence is only 0–10/100 000 people in countries with
widespread vaccination programmes such as the USA, UK, Mexico,
India, China, Brazil, and Australia.3 In the USA, before licensing of
effective vaccines, over 90% of people were infected by the age of
15 years. After licensing in 1963, incidence fell by about 98%.4

Mean annual incidence in Finland was 366/100 000 in 1970,5 but
declined to about zero by the late 1990s.6 Similarly, annual inci-
dence declined to about zero in Chile, the English speaking Carib-
bean, and Cuba during the 1990s when vaccination programmes
were introduced.7,8

AETIOLOGY/
RISK FACTORS

Measles is highly contagious and spreads through airborne drop-
lets. As with most other infectious diseases, risk factors include
overcrowding and low herd immunity (see glossary, p 448). New-
born babies have a lower risk of measles than older infants, owing
to protective maternal antibodies although, in recent US outbreaks,
maternal antibody protection was lower than expected.4 Antibody
levels are lower in babies born to immunised mothers compared
with offspring of naturally infected mothers.9,10

PROGNOSIS The World Health Organization estimated that measles caused
777 000 deaths and 27.5 million disability adjusted life years in
2000.11 Disease in healthy people: In developed countries, most
prognostic data come from the pre-vaccination era and from sub-
sequent outbreaks in non-vaccinated populations. The overall rate
of complications in the UK was 6.7% before the introduction of
measles vaccination. Encephalitis affected 1.2/1000 diseased
people, and respiratory complications in 38/1000 diseased peo-
ple.12 Other complications before the introduction of the vaccine
included seizures, with or without fever, affecting five out of every
1000 people with measles.13 Idiopathic thrombocytopenic purpura
has been reported, but the frequency is not known. Subacute
sclerosing panencephalitis (SSPE) is an inevitably fatal, progressive
degenerative disorder of the central nervous system with a mean
onset 7–10 years after measles infection. It is more common when
measles occurs under the age of 1 year (18/100 000 in children
< 1 year of age v 4/100 000 overall), as identified by a passive
reporting system set up in England and Wales to monitor the
incidence of SSPE.14 Between 1989–1991 in the USA, measles
resurgence among young children (< 5 years) who had not been
immunised led to 55 622 cases, with more than 11 000 hospital
admissions and 166 deaths.15–17 Measles complications include
diarrhoea (9%), pneumonia (6%), and acute encephalitis (about
0.14%).17 Measles during pregnancy results in higher risk of pre-
mature labour,18 but no proven increase in congenital anomalies.19

Disease in malnourished or immunocompromised people: In
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malnourished people, particularly those with vitamin A deficiency,
measles case fatality can be as high as 25%. Immunocompromised
people have a higher morbidity and mortality. Children younger than
5 years, and adults older than 20 years, have a higher risk of severe
complications and death.15,20 In the period 1974–1984, four UK
centres reported that 15/51 (29%) deaths in children in their first
remission from leukaemia resulted from measles.21 Another report
reviewing cases from the same four UK centres between 1973 and
1986 found that five out of 17 cases of measles in children with
malignancies proved fatal.22 At least 5 out of 36 (14%) measles
associated deaths in 1991 in the USA were in HIV infected per-
sons.15 Worldwide, measles is a major cause of blindness, and
causes 5% of deaths in young children (< 5 years).23

AIMS OF
INTERVENTION

Preventing measles, with minimum adverse effects.

OUTCOMES Rates of clinically apparent measles and measles related compli-
cations, including death. If no clinical outcomes were available we
reported rates of seroconversion (see glossary, p 448) because it is
highly correlated with vaccine efficacy (see glossary, p 448). Rates
of adverse effects of vaccination: acute fever, febrile seizures,
inflammatory bowel disease, developmental regression (see glos-
sary, p 448), autism, aseptic meningitis, idiopathic thrombocyto-
penic purpura, arthritis and arthralgia, anaphylaxis, asthma, suba-
cute sclerosing panencephalitis, and Guillain–Barré syndrome.

METHODS Clinical Evidence search and appraisal March 2003; including a
search for observational studies. The authors also searched World
Health Organization, US Communicable Disease Control, Eurosur-
veillance website, UK Public Health Laboratory Service websites,
and hand searched national and international policy documents.
For additional information on vaccine strains and branding, see
table A on web extra. Where possible, original articles were sought
and critiqued in preference to non-systematic reviews. Comprehen-
sive or systematic reviews were included. We included studies
involving vaccine strains that are currently widely used. In the
benefits section comparing different vaccines and schemes, we
included RCTs and stronger observational studies, because after the
high clinical efficacy against measles shown in early RCTs, further
RCTs have been considered unethical (see benefits, p 439). In the
harms sections, we included RCTs and robust observational studies
(see harms, p 441). In the comment section, we have included
weaker studies (see comment, p 447).

QUESTION What are the effects of measles vaccination?

OPTION MONOVALENT MEASLES VACCINE OR COMBINED MMR
VACCINE VERSUS PLACEBO OR NO VACCINE

We found no RCTs comparing the clinical effects of combined measles,
mumps, and rubella (MMR) versus no vaccine or placebo. One large RCT,
one quasi randomised trial, a large retrospective cohort study, and
several observational studies have found that monovalent vaccine
reduces the incidence of measles. Mass population cohort studies and
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other observational studies have also consistently found important
reductions in child mortality after measles vaccination. Observational
studies have found that measles vaccination programmes have been
followed by a reduction in the incidence of subacute sclerosing
panencephalitis. Several features of measles infection occur or are
suspected to occur after the vaccine, but we found no studies comparing
rates of occurrence between people with naturally acquired measles and
those who have been vaccinated. Severe complications are rare with
measles immunisation. One non-systematic review found that, compared
with placebo, measles vaccination increased the incidence of fever and
febrile seizures, although afebrile seizures are rare and do not progress
into afebrile seizures. Observational studies found that aseptic
meningitis, a rare complication, increased after mass vaccination with
the L-Z and Urabe strains of MMR, but no increased incidence has been
reported with Jeryl Lynn, Hoshino, or Rubini strains. Observational studies
have found that both measles vaccination and naturally acquired measles
increase the incidence of idiopathic thrombocytopenic purpura.
Observational studies found no significant change in the incidence of
asthma in healthy children or in the frequency of acute exacerbations in
children with asthma. They also found no significant change in the
incidence of Guillain–Barré syndrome, autism, or inflammatory bowel
disease as a result of measles vaccination. Anaphylaxis has been
reported after vaccination with MMR, but this is extremely rare.

Benefits: Measles: We found no systematic reviews. We found no RCTs
comparing the clinical effects of MMR (see glossary, p 448) versus
no vaccine or placebo. We found one RCT from the USA,24 one
quasi randomised controlled trial from the UK of monovalent mea-
sles vaccine versus placebo or no vaccines,25 one large retrospec-
tive cohort study,26 and several other large observational stud-
ies.5,27,28 The quasi randomised trial conducted in the UK followed
36 211 children aged 10 months to 2 years for 9 months.25

Children were allocated according to birth date to live vaccine alone
(9538 children); killed vaccine (E-E-B strain) followed by live vac-
cine (SWZ strain; 10 434 children); or no vaccination (16 239
children). The trial found an 85% efficacy over 6 months’ follow up
in children who had been vaccinated with either live vaccine alone
or killed vaccine followed by live vaccine compared with an unvac-
cinated control group. Follow up of a subset of these children (live
vaccine group [7889]; killed/live vaccine [8171], and unvaccinated
[5593]) found an increase in protective effect 2 years 9 months
after vaccination (94% live vaccine v 88% killed/live vaccine) after
exposure to two major epidemics.25 After 15 years’ follow up (at
12–27 years after recruitment) of 9106 children there was a higher
incidence of measles in the unvaccinated group.29 The difference
between vaccinated and unvaccinated children remained after
controlling for subsequent vaccination in initial placebo groups, but
not after controlling for growing herd immunity (see glossary, p 448)
after mass vaccination (AR 0.3/1000 person years with vaccine v

1/1000 person years with no vaccine; P < 0.001). The overall
protective efficacy was high (92%, 95% CI 86 to 95%) between
1976 and 1990.29 The RCT carried out in the USA compared
measles infection rates in children receiving two doses of killed
vaccine followed by one dose of either live (combined schedule) or
killed vaccine given at monthly intervals (strain not specified).24

Measles (prevention)
C

hild
health

439

 BMJ Publishing Group Ltd 2004



Infection rates were then compared with the two groups receiving
three doses of placebo at the same intervals. It was found that, over
14 months, protection was offered best by the “combined” sched-
ule, with 96% efficacy (95% CI 94.7% to 97.2%). The large retro-
spective cohort study of the entire US population from 1985–1992
compared measles infection rates in children who were vaccinated
versus children whose parents had declined vaccination (17 390
cases from a vaccinated population of 51 264 140 to 52 377 192
from 1985–1992 v 2827 measles cases from an unvaccinated
population of 234 040 to 245 887 from 1985–1992).26 The
cohort study did not state what proportion of vaccinated children
received monovalent or MMR vaccine, although MMR was already
widely used in the USA by 1985. The study found that, although
overall measles incidence was low because of herd immunity,
vaccination significantly reduced measles infection compared with
no vaccination (RR of measles in unvaccinated v vaccinated 4–170,
depending on age group and year of survey). We also found many
population based studies from different countries with different
healthcare systems and different socioeconomic and demographic
distributions. These studies have consistently found measles vac-
cination coverage to be associated with a steep decline in mea-
sles.5,28 In most resource rich countries, 95% of the population
must be vaccinated to eliminate measles. In countries with greater
population density, coverage may need to reach 99% to eliminate
measles.30 One time series from the World Health Organization
found a global decline in reported measles incidence (which under-
estimates true incidence) from about 4 500 000 a year in 1980 to
about 1 000 000 a year in 2000.27 The decline was associated with
the rise in reported measles vaccination coverage from about 10%
in 1980 to about 80% in 2000. One population based time series
of measles incidence from Finland found that, in a population of
about 5 million people, after the introduction of a live monovalent
vaccination programme (1975–1981), the number of new measles
cases each year fell from an average of 2074 cases in 1977–1981
to 44 cases in 1985. New cases declined to about zero by the mid
1990s. Shortly after introducing the MMR programme in Finland in
1982, rubella and mumps incidence also fell to about zero.5 One
cross sectional study in a Brazilian city, which was repeated before
and after a measles vaccination campaign in 1987 (8163 people,
strain not stated), found that reported measles incidence fell from
222/100 000 in 1987 to 2.7/100 000 in 1988.28 However, mea-
sles outbreaks in countries with high vaccine coverage (see glos-
sary, p 448) can still occur. During 1999–2000 in the Netherlands,
a measles outbreak took place in a school in which only 7% of the
schoolchildren were vaccinated.31 Eventually, 94% of unvaccinated
people from closed communities were affected, amounting to 3292
cases. Although the Netherlands had one of the lowest rates of
measles disease with high vaccine coverage (96%), the epidemic
was attributed to the presence of small unvaccinated pockets.
Mortality: We found one systematic review (search date not
reported, 10 cohort studies, 2 case control studies)32 and one
subsequent cohort study33 evaluating monovalent measles vacci-
nation. The systematic review found that live monovalent measles
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vaccination in seven developing countries reduced all cause mor-
tality in vaccinated children by 30–80% compared with unvacci-
nated children, depending on follow up period and country.32 The
subsequent cohort study compared a group of children in Bangla-
desh vaccinated with live Schwarz strain monovalent measles
vaccine versus age matched unvaccinated children (8135 matched
pairs).33 It found a significant reduction in mortality with vaccination
(16 270 children aged 9–60 months at vaccination; RR for death at
43 months 0.54, 95% CI 0.45 to 0.65) A recent Italian outbreak
resulted in three deaths among 981 people.34 All fatalities were
unvaccinated (ML Ciofi degli Atti personal communication, 2003).
In contrast, an outbreak of 910 cases in Coburg, Germany, in 2002
had no casualties.35 Subacute sclerosing panencephalitis:
Wherever it has been monitored, subacute sclerosing panencepha-
litis (SSPE) has shown a major fall in prevalence after the introduc-
tion of measles containing vaccines.36–38 A case control study
found that a history of measles vaccination was less likely among
people with SSPE than among healthy controls (OR 0.25, 95%
CI 0.05 to 0.54).39 We found no other studies for MMR vaccine, but
SSPE is uncommon where any measles containing vaccine is in
widespread use. No measles virus recovered from brain biopsies of
19 people who suffered SSPE were linked to a vaccine like strain.40

Harms: Acute fever and febrile convulsions: We found one non-
systematic review,41 one RCT,42 one cohort study,43 and one obser-
vational study of a population based surveillance programme
reporting fever due to vaccination in otherwise healthy children.44

The review (search date 1998) reported that up to 5% of non-
immune people develop moderate to high fever (≥ 38.6 °C) within
7–21 days of vaccination.41 The RCT (crossover design) compared
the acute harms of MMR versus placebo in 1162 twins (460
children aged 1 year, of whom 1.3% had previously been vacci-
nated; 702 aged ≥ 2 years, 95% of whom had been previously
vaccinated or experienced measles).42 One member of each twin
pair was randomly selected and allocated to MMR vaccination
followed 3 weeks later by placebo. The other twin was allocated to
the opposite combination. The RCT found that, among children
aged 14–18 months, MMR increased the incidence of moderate
fever (range 38.6°C to 39.5°C) within 21 days (25% with MMR v

6% with placebo; OR 3.28, 95% CI 2.23 to 4.82) and high fever
(> 39.5°C; 7% with MMR v 3% with placebo; OR 2.83, 95%
CI 1.47 to 5.45). Among children older than 6 years of age there
was no significant difference in incidence rates of fever (5 per 1000
in children receiving vaccine or placebo; P > 0.10). One retrospec-
tive cohort study in 679 942 children from four health maintenance
organisations (see glossary, p 448) in the USA found that children
who had received MMR (strains not listed) were more likely to
experience febrile convulsions 8–14 days after receiving MMR
compared with children of the same age who had not been
vaccinated (ARI 25–34 additional seizures per 100 000 immunised
children; RR 2.83, 95% CI 1.44 to 5.55; ARI estimated by compari-
son with background seizure risk in all children aged 12–24 months:
0.025%; NNH 4000; CI not reported).43 No significant increase in
febrile seizures was found during the first week (RR for first week
1.73, 95% CI 0.72 to 4.15) or 15–30 days after vaccination
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(RR 0.97, 95% CI 0.49 to 1.95). The study followed up 562
children with febrile convulsions (22 within 7–21 days of MMR, 18
within 0–7 days of diphtheria-tetanus-pertussis [DTP — see glos-
sary, p 448], one after both vaccines and 521 whose seizures
occurred outside these periods following vaccination). It found that,
in comparing MMR or DTP versus no vaccine, there was no signifi-
cant difference in the risk of developing subsequent seizures
(RR 0.65, 95% CI 0.32 to 1.35). No child with a febrile seizure after
vaccination went on to develop afebrile seizures. Similarly, among
273 children with febrile convulsions in one of the four participating
organisations, the study found no evidence that MMR vaccination
before seizure significantly increased the risk of learning disability or
developmental delay compared with no vaccination before seizure
(RR after adjusting for age at first febrile seizure 0.56, 95% CI 0.07
to 4.20). It found no significant increase in afebrile seizures after
MMR vaccination. We found a population based passive surveil-
lance of harms of MMR in all 1.8 million people vaccinated over a
14 year period in Finland.44 Surveillance relied on healthcare per-
sonnel’s awareness of the programme and their reporting of
adverse events felt to be associated with MMR. Advertisements of
the programme appeared in seminars, the media, and the medical
press. Acute reactions were more likely to have been reported than
long term effects. Fever was associated with MMR in 277 children
(AR 15 per 100 000 vaccinees or 9.2 per 100 000 doses). Febrile
seizures were reported in 52 children (AR 17 per million doses), of
which 28 could have been caused by MMR (9 per million doses)
according to predefined clinical and serological criteria. These are
gross underestimates compared with the US retrospective study,43

and suggest an inadequacy of the Finnish study for detecting
relatively minor events.44 We found one self controlled case series
(see glossary, p 448), which examined the incidence of febrile
convulsions after MMR vaccination.45 There was an increased risk
of hospital admission 6–11 days after receiving MMR vaccine at
between 12 and 24 months of age (AR 50 per 100 000; ARI 33
additional seizures per 100 000 doses), but not in the period
15–35 days after the Jeryl Lynn containing vaccine. In the same
period after vaccination with the Urabe containing vaccine, there
was an absolute risk of febrile convulsions or aseptic meningitis of
91 per 100 000 vaccinees with an attributable risk of 38 per
100 000 vaccinees compared with no vaccination. Aseptic
meningitis: Observational studies using differing methods have
reported a wide range of risk estimations for aseptic meningitis after
MMR vaccination (AR 7 to 250 per million vaccines), even in the
same country.46 Using self controlled case series in the UK, the risk
of aseptic meningitis was assessed for MMR vaccines containing
either Urabe or Jeryl Lynn mumps vaccine virus strains.45 The case
series found that the vaccine increased the risk of aseptic menin-
gitis 15–35 days after receiving Urabe containing vaccines (AR 67
per million, ARI 63 per million vaccinated children). No cases of
aseptic meningitis were reported with the Jeryl Lynn containing
MMR vaccine. This latter finding was confirmed using similar meth-
odology in a US study.47 An observational study based on hospital
admissions before and after a mass immunisation campaign using
Urabe containing MMR, in part of Brazil, found that MMR increased
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the risk of aseptic meningitis 3–5 weeks after vaccination (RR 30.4,
95% CI 11.5 to 80.8; attributable risk 71 per million doses; 32
cases in 452 344 doses).48 A case cross over study (see glossary,
p 448) of hospitalised children found no significant risk of develop-
ing aseptic meningitis with the Jeryl Lynn or the Rubini strains of the
vaccine (RR 0.6, 95% CI 0.18 to 1.97), but found an increased risk
after vaccination with the Urabe or Hoshino strains, particularly in
the third week after vaccination (RR 15.6, 95% CI 5.9 to 41.2).49

However, the assignment of vaccine strains was based on assuming
a pattern of provider usage rather than individual records, and there
was no evidence that this assumption was tested. Reported cases
of aseptic meningitis increased during a mass MMR immunisation
campaign using the Leningrad-Zagreb (L-Z) mumps strain in Brazil in
1997, compared with the previous 2 years (28.7 cases per 10 000
person weeks v 4.5 cases per 10 000 person weeks).50 The
absolute risk of aseptic meningitis 15–35 days after vaccination
was 29 per 100 000 doses. Other causes of aseptic meningitis
were not ruled out and therefore the attributable risk could not be
calculated, but the temporal pattern of increase in cases suggests
that most were due to the vaccine. The risk of aseptic meningitis
following L-Z containing MMR seems to be higher than that following
both Urabe and Jeryl Lynn containing vaccines. Similar findings
were reported after a mass immunisation campaign with L-Z vaccine
in two states in Brazil in 1998.51 The incidence of aseptic meningitis
increased compared with the previous 2 years. The estimated
attributable risk of aseptic meningitis after vaccination ranged from
52 per million to 160 per million vaccinations depending on the
criteria used. Idiopathic thrombocytopenic purpura: Naturally
acquired measles and measles vaccination have been associated
with idiopathic thrombocytopenic purpura (ITP). We found two self
controlled case series, the second including the cases from the
first.45,52 In these studies, vaccination records were linked with
computerised hospital admission records, and the incidence of ITP
during a risk period (0–42 days after MMR vaccine) was compared
with the incidence outside this risk period. ITP increased after MMR
vaccination (AR 45 per million people, ARI 31 per million people;
RR 3.27, 95% CI 1.49 to 7.16). The study included 14 children who
had had a first episode of ITP before MMR immunisation. Although
three of these children had further episodes of ITP, none were within
6 weeks of immunisation.45,52 A case control study carried out in
the UK found that MMR was associated with an increased incidence
of ITP within 6 weeks of administration (ARI 40 per million vaccines,
95% CI 11 per million to 47 per million).53 Arthritis and
arthralgia: One crossover RCT in twin children found that vaccina-
tion with MMR, given either at 14–18 months of age or 6 years of
age increased the risk of developing arthralgia compared with
placebo (14–18 months: OR 3.66, CI 1.74 to 7.70; P < 0.001).42

The duration of arthralgia was not described, but it is implied that it
was mild. Anaphylaxis: Anaphylaxis after MMR has been reported,
albeit infrequently.54 We found no accurate figures. During the
1994 measles rubella vaccine campaign in the UK, 5.8 million
children (5–16 years of age) were vaccinated. A passive surveil-
lance using “yellow cards” (see glossary, p 448) identified 123
reports of children with signs or symptoms of allergic reactions in
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varying degrees of severity, but with no deaths or anaphylaxis within
24 hours of vaccination.55 The absolute risk is therefore 15 per
million doses. If confined to anaphylactic reactions, the rate was 1
per 100 000 doses.56 Asthma: A case control study carried out in
New Zealand in children aged 7–9 years, and diagnosed with
asthma, found no significant association between MMR vaccine
and diagnosed asthma (OR 1.43, 95% CI 0.85 to 2.41).57 The
authors of this report concluded that there may be some under
ascertainment of children with asthma. A cohort study in four health
maintenance organisations in the USA compared the immunisation
status of children with diagnosed and treated asthma.58 Inclusion
criteria were children with asthma after the age of 1 year. Children
also had to be enrolled with the health maintainance organisation at
birth, and remain so until at least the age of 18 months. The median
age of last follow up for the whole group of children was 28 months.
The median age of first episode of asthma was 11 months. It found
no significant difference in the risk of developing asthma after MMR
vaccination (RR 0.97, 95% CI 0.91 to 1.04). It found no significant
change in these figures when only those children with asthma
requiring emergency room attendance or hospital admission were
included. Although the duration of follow up was relatively short the
authors argue that this was probably long enough to pick up most
cases.58 Guillain-Barré syndrome: Guillain-Barré syndrome has
been reported after measles containing vaccines.41 In the 1994–5
Measles-Rubella campaign in UK, three cases of Guillain-Barré
syndrome were reported, but this is well within the expected
background rate.55 A retrospective study of Finnish hospital dis-
charges in people who developed Guillain-Barré syndrome looked at
vaccination records over a 4 year period and found no cases of
Guillain-Barré syndrome within 6 weeks of immunisation.44 The
shortest interval was 10 weeks and was in a person who also
suffered an infectious illness during this interval. Developmental
regression (see glossary, p 448) or autistic spectrum
disorders: We found one non-systematic review of observational
studies,59 one large retrospective cohort study (738 cases of
autistic spectrum disorders [see glossary, p 448]),60 and two
additional population surveillance studies (498 cases of autistic
spectrum disorders analysed in two studies62,63 and an estimated
total population of 1.8 million vaccinated people in the other
study44). The non-systematic review (search date not reported)
found no causal relationship between MMR and autism.59 The
review included two large cross sectional time series,64,65 which
reported that the incidence of autism increased independently of
MMR coverage. They found no association between MMR vaccina-
tion and autism. The first cross sectional time series was carried out
among kindergarten children in California in 1999.64 It looked at
children born between 1980–1994 and immunised with MMR by
17 months or 24 months and compared these figures with autism
cases referred to the state developmental services department over
the same time (absolute figures not reported).64 It found that MMR
coverage at 24 months rose slightly (from 72% in 1980 to 82% in
1994; 14% proportional rise). Referral rates for new autism cases
increased disproportionately in the same period (from 44/100 000
births in 1980 to 208/100 000 live births in 1994; a 373%
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proportional rise). The authors of the report found it difficult to
attribute the large increase in referral rates to the small rise in
immunisation rates. However, referral rates to the department may
not reflect accurately the incidence of autistic syndromes. The
second cross sectional time series was carried out in the UK.65 It
found that, during the period 1988–1993, the risk of autism among
boys increased, whereas MMR coverage remained almost constant
at about 97% (AR of first diagnosis of autism aged 2–5 years 8 per
100 000, 95% CI 4 to 14 per 100 000 for children born in 1988 v

29 per 100 000, 95% CI 20 to 43 per 100 00 for children born in
1993; 305 cases of autism over just greater than 3 million person
years at risk).65 The large retrospective cohort study (537 303
children born in Denmark between January 1991 and December
1998; 2 129 864 person years exposure) found no association
between MMR vaccination and autistic spectrum disorders (82% of
population vaccinated; RR of autistic disorder in vaccinated v

non-vaccinated children 0.92, 95% CI 0.68 to 1.24; RR of other
autistic spectrum disorder in vaccinated v non-vaccinated children
0.83; 95% CI 0.65 to 1.07).60 It also found no association between
autistic spectrum disorder and age at time of vaccination
(P = 0.23), time since vaccination (P = 0.42), or calendar date of
vaccination (P = 0.06). Results remained unchanged when chil-
dren with autistic disorders due to fragile X syndrome, tuberous
sclerosis, congenital rubella, or Angelman’s syndrome were
included. The first population surveillance study used records at
child development centres and special schools to identify 498
children diagnosed with autism before the age of 5 years born in
eight health districts in the UK between 1979 and 1998.62 It was
found that the incidence of autism increased over this period.62

However, there was no change in the rate after the start of the MMR
vaccination programme. Using the same methods and birth cohort,
but including fewer districts (473 children diagnosed with autism
before the age of 5 years), the proportion of children with autism
who had developmental regression or bowel symptoms was
assessed.63 The study found no significant change in these propor-
tions during this time period (P value for trend = 0.50 and 0.47,
respectively). The second long term population surveillance study
from Finland was based on passive reporting and found no cases of
vaccination related developmental regression among 1.8 million
people vaccinated with MMR.44 However, events that did not result
in hospital admission or were not temporally closely associated with
the vaccination may not have been reported in this study. This would
particularly apply to conditions such as autism, so it is not possible
to draw any conclusions from this study about a possible link
between MMR and autism spectrum disorders in either the long or
the short term. Inflammatory bowel disease: We found one
non-systematic review,41 one cohort study,66 one population sur-
veillance study,44 one case control study,61 and one case series.67

The non-systematic review (search date 1998, 6 large observa-
tional studies from different developed countries) found no evi-
dence of an association between inflammatory bowel disease and
measles vaccine (meta-analysis not performed).41 The first addi-
tional study was a retrospective cohort study comparing rates of
ulcerative colitis, Crohn’s disease, and inflammatory bowel disease
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(assessed by postal questionnaire) in 7616 people who had
received live monovalent measles vaccination compared with those
who had not received measles vaccination by the age of 5 years
(mean age at vaccination 17.6 months, standard deviation 7.4
months).66 Participants were those available from an original popu-
lation based cohort of all 16 000 children born in the first week of
1970 in the UK. It found no significant difference in the risk of
developing ulcerative colitis, Crohn’s disease, or inflammatory
bowel disease among people (aged 26 years at the time of the
study) who had received monovalent measles vaccine and those
who had not, whether or not the result was adjusted for sex,
socioeconomic status, or crowding (AR for Crohn’s disease 0.25%
with vaccine v 0.31% without; adjusted OR 0.7, 95% CI 0.3 to 1.6;
AR for ulcerative colitis 0.16% with vaccine v 0.27% without;
adjusted OR 0.6, 95% CI 0.2 to 1.6; AR for inflammatory bowel
disease 0.41% with vaccine v 0.58% without; adjusted OR 0.6,
95% CI 0.3 to 1.2). The second additional study, a long term,
population based passive surveillance study from Finland, found no
cases of inflammatory bowel disease associated with vaccination in
1.8 million people vaccinated with MMR followed up for 14 years
but, as discussed earlier, there are major limitations to the meth-
odology of this study.44 The third additional study, a case control
study, included 142 people in the USA with definite or probable
inflammatory bowel disease from members of four health mainte-
nance organisations (67 people with ulcerative colitis and 75
people with Crohn’s disease).61 Cases (people with inflammatory
bowel disease) were identified by computerised search of electronic
records and manual abstraction of medical records from
1958–1989 for three organisations and from 1979–1989 for the
remaining one. The date of data collection is not clear and so the
potential age range was not reported; people who were not mem-
bers of the health maintenance organisation between 6 months of
age and disease onset were excluded. The study found that people
with inflammatory bowel disease were not more likely to have
received MMR than people without inflammatory bowel disease
taken from the same health maintenance organisation and
matched for sex and year of birth (OR for Crohn’s disease 0.40,
95% CI 0.08 to 2.00; OR for ulcerative colitis 0.80, 95% CI 0.18 to
3.56; OR for all inflammatory bowel disease 0.59, 95% CI 0.21 to
1.69). The study similarly found no association between other
measles containing vaccines, Crohn’s disease, ulcerative colitis, or
all inflammatory bowel disease. The analysis in the paper was by
MMR or other measles containing vaccines compared with no
measles containing vaccine. The other measles containing vaccines
are almost certain to be single measles vaccine, but this was not
made explicit in the paper so it is deemed inappropriate to com-
ment further. The fourth additional study was a case series.67 It
raised the question of a possible relation between MMR and
developmental regression in 12 children with bowel symptoms. The
series was retrospective (parents surveyed up to 8 years after
vaccination), small, lacked a control group, and was selective in its
sample. The authors stated that it does not prove a link or causal
association between MMR vaccination and their postulated syn-
drome of autism and enterocolitis.
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Comment: Benefits: RCTs comparing the clinical effects of MMR versus no
vaccine or placebo are deemed unethical because of the existing
evidence of efficacy of measles vaccine and the harms associated
with naturally acquired measles. Results of studies assessing fever
in children vaccinated against measles should be interpreted in light
of the very high prevalence of acute fever in children with measles
infection.42,68,69 Harms: A large proportion of the literature on
adverse events after immunisation is based on passive reporting,
albeit enhanced.44 This has major limitations. Events may be under
reported and yet events that are reported may not be linked to the
intervention. Similarly, a case series postulated a possible causal
association between MMR and a syndrome of autism and entero-
colitis, despite no evidence being found to prove this association.67

Such studies can flag up issues for further investigation but cannot
be used as definitive evidence either of size of risk or even causal
association, as they are only hypothesis generating.

OPTION MMR VERSUS MONOVALENT MEASLES VACCINE

We found no RCTs comparing the clinical effects of MMR versus
monovalent vaccines in children. Seroconversion rates are similar with
both vaccines.

Benefits: We found no RCTs comparing clinical effects of MMR (see glossary,
p 448) versus monovalent vaccine. We found two RCTs comparing
rates of measles seroconversion (see glossary, p 448) after live
MMR (Schwarz measles plus Urabe Am 9 mumps plus RA 27/3
rubella) versus Schwarz strain monovalent measles vaccine. The
first RCT (420 children with no clinical history of measles or mumps,
mean age about 15 months) found similar seroconversion rates in
both groups after 6 weeks (92.6% with MMR v 96.8% with mono-
valent measles).69 The second RCT (319 children, mean age 13
months) also found similar seroconversion rates in both groups at
6 weeks (93% with MMR v 92% with Schwarz strain monovalent
measles vaccine).70

Harms: We found one RCT comparing MMR containing Schwarz strain
measles vaccine versus Schwarz strain monovalent measles vac-
cine in infants with no history of measles.69 It found no significant
difference in fever incidence rates (fever after MMR 38.3%; after
measles vaccine 37.8%; P > 0.05). The RCT is likely to have been
underpowered to detect other clinically important adverse effects.

Comment: MMR vaccine also protects against mumps and rubella, which
cause serious complications in non-immune people. Mumps
causes orchitis, pancreatitis, meningoencephalitis, sensorineural
deafness, infertility, and rarely death. Rubella acquired during the
first trimester can cause fetal death or severe fetal damage with
deafness, blindness, heart defects, liver, spleen, and brain damage.
The use of MMR rather than monovalent measles, mumps, and
rubella vaccines provides earlier protection against all three dis-
eases. Use of single vaccines also requires more injections over a
longer period of time, which may lower uptake rates thereby
increasing prevalence of these diseases. Measles risk after
seroconversion: One systematic review of cohort studies (search
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date 1995) examined risk of measles infection at least 21 days
after vaccine induced seroconversion (monovalent or polyvalent
vaccine).71 It identified 10 studies that met inclusion criteria. In the
subset of six cohort studies examining live vaccine, in which
vaccination status was cross checked against medical records, risk
of clinical measles infection in children who had seroconverted after
vaccination was about zero (0 infections from 2061 people
exposed; CI not reported).

GLOSSARY
Autistic spectrum disorders are defined by early onset (diagnosed at < 36
months) difficulties in social reciprocity and communication as well as restrictive,
repetitive behaviour. The disorders include autistic disorder, childhood disintegra-
tive disorder, Rett’s syndrome, and Asperger’s disorder.
Case cross over study is in effect the same as a self controlled case series, in
which each person serves as his or her own control.
Combined measles, mumps, and rubella (MMR) vaccine Vaccine with compo-
nents that aim to raise immunity to measles, mumps, and rubella infections.
Contains live attenuated measles virus (Schwarz strain).
Developmental regression is defined as loss of acquired developmental skills.
DTP Diphtheria, tetanus and pertussis combined vaccine.
Health Maintenance Organisation (HMO) These are medical centres in the USA
that have primary, secondary and tertiary medical care facilities and are generally
funded by private healthcare insurance. The relevance of HMOs is their participa-
tion in the Vaccine Safety Datalink (VSD) project set up by the Centre for Disease
Control (CDC) in 1991. This project links medical event information, vaccine history
and selected demographic information from the computerised databases of four
staff HMOs: Group Health Co-operative of Puget Sound in Seattle, Kaiser Per-
manate Northwest in Portland, Kaiser Permanante Medical Care Program of North
California in Oakland, and Southern California Kaiser Permanante in Los Angeles.
Herd immunity Background level of immunity in the community. A high level of
herd immunity reduces risk of infection even in non-immune individuals, because
there is no pool of at risk individuals who may transmit the infectious agent.
Self controlled case series A case series in which people act as their own
controls by comparing event rates within a defined time period of exposure with
earlier and/or later periods.45

Seroconversion Development in the blood of specific antimeasles antibody.
Seroconversion is a proxy for clinical efficacy.
Vaccine coverage Prevalence of vaccination in the community.
Vaccine efficacy An estimate of the proportional reduction in cases associated
with the use of a vaccine. Efficacy % = (1 – [attack rate in vaccinated/ attack rate
in unvaccinated] x 100).
Yellow cards A passive reporting system, in which a health professional becomes
aware of a significant adverse event after a medication has been administered and
reports this to the UK Committee on Safety of Medicines using a yellow card.

Substantive changes
Measles aetiology/risk factors Two studies assessing risk factors added.9,10

Measles prognosis 11 studies assessing prognosis, both in healthy and in
malnourished or immunocompromised people, added.12–22

Measles vaccination: benefits One quasi randomised trial25, three retrospective
observational studies,31,34,35 and one case control study39 added; categorisation
unchanged.
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Measles vaccination: harms Observational data from 13 reports of case control,
case series and national databases of adverse effects added.45–51,53–58 Harms
data enhanced; categorisation unchanged.
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38. Anlar B, Köse G, Gürer Y, et al. Changing

epidemiological features of subacute sclerosing
panencephalitis. Infection 2001;29:192–195.

39. Halsey NA, Modlin JF, Jabbour JT, et al. Risk
factors in subacute sclerosing panencephalitis: a
case-control study. Am J Epidemiol

1980;111:415–424.
40. Lynn R, Nicoll A, Rahi J, et al, eds. Royal College

of Paediatrics and Child Health British Paediatric
Surveillance Unit 14th Annual Report 1999–2000.
http://bpsu.inopsu.com/bpsuar2000final.pdf.

41. Duclos P, Ward BJ. Measles vaccines: a review of
adverse events. Drug Saf 1998;6:435–454.
Search date 1998; primary sources Stratton RS,
Howe CJ, Johnston Jr RB. Adverse events
associated with childhood vaccines: evidence
bearing on causality. Washington DC: National
Academy Press 1994 for papers published before
1994; for articles published after 1994 primary
sources WHO Collaborating Centre for
International Drug Monitoring Database,
discussion groups, advisory committee
documents, and other unspecified databases.

42. Virtanen M, Peltola H, Paunio M, et al. Day-to-day
reactogenicity and the healthy vaccinee effect of
measles–mumps–rubella vaccination. Pediatrics

2000;106:e62.
43. Barlow WE, Davis RL, Glasser JW. The risk of

seizures after receipt of whole cell pertussis or
measles mumps and rubella vaccine. N Engl J

Med 2001;345:656–661.
44. Patja A, Davidkin I, Kurki T, et al. Serious adverse

events after measles–mumps–rubella vaccination
during a fourteen year prospective follow up.
Pediatr Infect Dis J 2000;19:1127–1134.

45. Farrington P, Pugh S, Colville A, et al. A new
method for active surveillance of adverse events
from diphtheria/tetanus/pertussis and
measles/mumps/rubella vaccines. Lancet

1995;345:567–569.
46. Miller E, Goldacre M, Pugh S, et al. Risk of aseptic

meningitis after measles, mumps, and rubella
vaccine in UK children. Lancet 1993;341:979.

47. Black S, Shinefield H, Ray P, et al. Risk of
hospitalization because of aseptic meningitis after
measles-mumps-rubella vaccination in one- to
two-year-old children: an analysis of the Vaccine
Safety Datalink (VSD) Project. Pediatr Infect Dis J

1997;16:500–503.
48. Dourado I, Cunha S, Teixeira MG, et al. Outbreak

of aseptic meningitis associated with mass
vaccination with a urabe-containing
measles-mumps-rubella vaccine: implications for
immunization programs. Am J Epidemiol

2000;151:524–530.
49. Ki M, Park T, Yi S G, et al. Risk analysis of aseptic

meningitis after measles-mumps-rubella
vaccination in Korean children by using a
case-crossover design. Am J Epidemiol

2003;157:158–165.
50. de Silveira CM, Kmetzsch CI, Mohrdieck R, et al.

The risk of aseptic meningitis associated with the
Leningrad-Zagreb mumps vaccine strain following
mass vaccination with measles-mumps-rubella,
Rio Grande do Sul, Brazil 1997. Int J Epidemiol

2002;31:978–982.
51. Da Cunha SS, Rodrigues LC, Barreto ML, et al.

Outbreak of aseptic meningitis and mumps after
mass vaccination with MMR vaccine using the
Leningrad-Zagreb mumps strain. Vaccine

2002:20:1106–1112.

52. Miller E, Waight P, Farrington CP, et al. Idiopathic
thrombocytopenic purpura and MMR vaccine. Arch

Dis Child 2001;84:227–229.

53. Black C, Kaye JA, Jick, H. MMR vaccine and
idiopathic thrombocytopaenic purpura. Br J Clin

Pharmacol 2003;55:107–111.

54. Stratton KR, Howe CJ, Johnston RB, eds. Adverse

events associated with childhood vaccines. Evi-

dence bearing on causality. Washington DC:
National Academy Press, 1994.

55. Committee on Safety of Medicines and Medicines
Control Agency. Adverse reactions to measles
rubella vaccine. Curr Prob Pharmacovigil

1995;25:9–10.

56. Salisbury DM, Campbell H, Edwards B. Measles

Rubella Immunisation Campaign in England “One

Year On”. London: Department of Health,
November 1995.

57. Wickens K, Crane J, Kemp T, et al. A case-control
study of risk factors for asthma in New Zealand
children. Aust N Z J Public Health

2001;25:44–49.

58. DeStefano D, Gu P, Kramarz BI, et al. Childhood
vaccinations and risk of asthma. Pediatr Infect Dis

J 2002;21:498–504.

59. Institute of Medicine. Immunization safety review:

measles–mumps–rubella vaccine and autism.

Washington DC: National Academy Press, 2001.
http://books.nap.edu/books/0309074479.html/
index.
html (last accessed 28 January 2004).

60. Madsen KM, Hviid A, Vestergaard M, et al. A
population-based study of measles, mumps, and
rubella vaccination and autism. N Engl J Med

2002;347:1477–1482.

61. Davis RL, Kramarz P, Bohlke K, et al.
Measles–mumps–rubella and other measles
containing vaccines do not increase risk for
inflammatory bowel disease: a case control study
from the Vaccine Safety Datalink project. Arch

Pediatr Adolesc Med 2001;155:354–359.

62. Taylor B, Miller E, Farrington CP, et al. Autism and
measles, mumps, and rubella vaccine: no
epidemiological evidence for a causal association.
Lancet 1999;353:2026–2029.

63. Taylor B, Miller E, Lingam R, et al. Measles,
mumps, and rubella vaccination and bowel
problems or developmental regression in children
with autism: a population study. BMJ

2002;324:393–396.

64. Dales L, Hammer SJ, Smith N. Time trends in
autism and in MMR immunization coverage in
California. JAMA 2001;285:1183–1185.

65. Kaye JA, del Mar Melero-Montes M, Jick H.
Mumps, measles, and rubella vaccine and the
incidence of autism recorded by general
practitioners: a time trend analysis. BMJ

2001;322:460–463.

66. Morris DL, Montgomery SM, Thompson NP.
Measles vaccination and inflammatory bowel
disease: a National British Cohort study. Am J

Gastroenterol 2000;95:3507–3512.

67. Wakefield AJ, Murch SH, Anthony A, et al.
Ileal–lymphoid–nodular hyperplasia, non-specific
colitis, and pervasive developmental disorder in
children. Lancet 1998;351:637–641.

68. Ceyhan M, Kanra G, Erdem G, et al.
Immunogenicity and efficacy of one dose
measles–mumps–rubella (MMR) vaccine at twelve
months of age as compared to monovalent
measles vaccination at nine months followed by
MMR revaccination at fifteen months of age.
Vaccine 2001;19:4473–4478.

Measles (prevention)
C

hi
ld

he
al

th
450

 BMJ Publishing Group Ltd 2004



69. Edees S, Pullan CR, Hull D. A randomised single
blind trial of a combined mumps measles rubella
vaccine to evaluate serological response and
reactions in the UK population. Public Health

1991;105:91–97.
70. Robertson CM, Bennet VJ, Jefferson N, et al.

Serological evaluation of a measles, mumps, and
rubella vaccine. Arch Dis Child 1988;63:612–616.

71. Anders J, Jacobson R, Poland G, et al. Secondary
failure rates of measles vaccines: a meta-analysis
of published studies. Pediatr Infect Dis J

1996;15:62–66. Search date 1995; primary
sources Medline (English language only), hand
searches of references cited in initial search
and references cited within first generation
references.

Helen Bedford
Dr

Centre for Paediatric Epidemiology,
Institute of Child Health

London
UK

Nitu Sengupta
Dr

Queen Mary School of Medicine and
Dentistry, Barts and The London

London
UK

David Elliman
Dr

Islington PCT and Great Ormond Street
Hospital
London

UK

Robert Booy
Professor

Queen Mary School of Medicine and
Dentistry, Barts and The London

London
UK

Competing interests: HB, RB & DE have in the past
received money from vaccine manufacturers to attend

symposia and conduct research. RB also acts as a
consultant to a number of vaccine manufacturers. NS:

none declared.

Measles (prevention)
C

hild
health

451

 BMJ Publishing Group Ltd 2004



Migraine headache in children
Search date September 2003

Nick Barnes, Guy Millman, and Elizabeth James

QUESTIONS

Effects of treatments for acute attacks of migraine headache in
children . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .454
Effects of prophylaxis for migraine in children . . . . . . . . . . . . . . . . .456

INTERVENTIONS

TREATMENT OF ACUTE
EPISODES

Unknown effectiveness
Antiemetics . . . . . . . . . . . . . .455
Codeine phosphate . . . . . . . . .454
Non-steroidal anti-inflammatory

drugs . . . . . . . . . . . . . . . . .454
Paracetamol . . . . . . . . . . . . . .454
5HT1 antagonists . . . . . . . . . .455

PREVENTION OF RECURRENCE
Likely to be beneficial
Stress management . . . . . . . .457

Unknown effectiveness
� Blockers . . . . . . . . . . . . . . .456
Dietary manipulation . . . . . . . .457
Pizotifen . . . . . . . . . . . . . . . . .456
Progressive muscle relaxation. .457
Thermal biofeedback . . . . . . . .457

To be covered in future updates
Anticonvulsants
Tricyclic antidepressants

See glossary, p 458

Key Messages

Treatment
¶ Antiemetics; codeine phosphate; non-steroidal anti-inflammatory

drugs; paracetamol; 5HT1 antagonists We found insufficient evidence to
compare these interventions versus placebo or each other in children with
migraine headache.

Prevention
¶ Stress management We found limited evidence from one small RCT that self

administered stress management improved headache severity and frequency
compared with no stress management.

¶ � Blockers We found insufficient evidence from small RCTs about effects of
� blockers compared with placebo in children with migraine headache.

¶ Dietary manipulation; pizotifen; progressive muscle relaxation; thermal
biofeedback We found insufficient evidence about effects of these interven-
tions to prevent migraine in children.
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DEFINITION Migraine is defined by the International Headache Society (IHS) as
a recurrent headache that occurs with or without aura (see glossary,
p 458) and lasts 2–48 hours.1 It is usually unilateral in nature,
pulsating in quality, of moderate or severe intensity, and is aggra-
vated by routine physical activity. Nausea, vomiting, photophobia,
and phonophobia are common accompanying symptoms. This topic
focuses on children younger than 18 years. Diagnostic criteria for
children are broader than criteria for adults, allowing for a broader
range of duration and a broader localisation of the pain (see table 1,
p 459).2 Diagnosis is difficult in young children, because the
condition is defined by subjective symptoms. Studies that do not
explicitly use criteria that are congruent with IHS diagnostic criteria
(or revised IHS criteria in children under 15 years of age) have been
excluded from this topic.

INCIDENCE/
PREVALENCE

Migraine occurs in 3–10% of children,3–7 and currently affects
50/1000 school age children in the UK and an estimated 7.8
million children in the European Union.8 Studies in developed
countries suggest that migraine is the most common diagnosis
among children presenting with headache to a medical practitioner.
It is rarely diagnosed in children under 2 years of age because of the
symptom based definition, but increases steadily with age thereaf-
ter.1,9,10 It affects boys and girls similarly before puberty, but after
puberty girls are more likely to suffer from migraine.4,6,10 See
incidence/prevalence of migraine headache, p 1696.

AETIOLOGY/
RISK FACTORS

The cause of migraine headaches is unknown. We found few
reliable data identifying risk factors or quantifying their effects in
children. Suggested risk factors include stress, foods, menses, and
exercise in genetically predisposed children and adolescents.10,11

PROGNOSIS We found no reliable data about prognosis of childhood migraine
headache diagnosed by IHS criteria. It has been suggested that
more than half the children will have spontaneous remission after
puberty.10 It is believed that migraine that develops during adoles-
cence tends to continue in adult life, although attacks tend to be
less frequent and severe in later life.12 We found one longitudinal
study from Sweden (73 children with “pronounced” migraine and
mean age onset 6 years) with over 40 years follow up, which
predated the IHS criteria for migraine headache.13 It found that
migraine headaches had ceased before the age of 25 years in 23%
of people. However, by the age of 50 years, more than 50% of
people continued to have migraine headaches. We found no pro-
spective data examining long term risks in children with migraine.

AIMS OF
INTERVENTION

To provide relief from symptoms; to prevent recurrent attacks in the
long term, and to minimise the disruption of childhood activities,
with minimal adverse effects.

OUTCOMES Pain scores (usually on visual analogue scales); migraine recur-
rence; functional indicators (such as time off school, behavioural
scores, sleep scores, and sleep satisfaction); any adverse effects of
treatment. Migraine index is a validated scale for measuring severity
in adult migraine. Its validity in children is unclear.

METHODS Clinical Evidence search and appraisal September 2003.
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QUESTION What are the effects of treatments for acute attacks of
migraine headache in children?

OPTION PARACETAMOL

We found no RCTs of sufficient quality addressing the effects of paracetamol
(acetaminophen) in children or adolescents with migraine headache.

Benefits: We found no systematic review or RCTs of sufficient quality (see
comment below) evaluating the effects of paracetamol (acetami-
nophen) compared with placebo or no treatment in children with
migraine headache.

Harms: We found no RCTs assessing adverse effects of licensed doses of
paracetamol in children with migraine. See paracetamol poisoning
for symptoms and treatment of paracetamol overdose, p 1826.

Comment: We found one three way crossover RCT (106 children) comparing
paracetamol, ibuprofen, and placebo. The RCT had high withdrawal
rates (17%) and did not report results before crossover.14 This may
have introduced bias due to continued treatment effects after
crossover, and due to unequal withdrawals among groups.

OPTION NON-STEROIDAL ANTI-INFLAMMATORY DRUGS

We found no reliable RCTs assessing the effects of non-steroidal
anti-inflammatory drugs in children and adolescents with migraine
headache.

Benefits: We found no systematic review or reliable RCTs evaluating the
effects of non-steroidal anti-inflammatory drugs in children or
adolescents with migraine headache.

Harms: We found no RCTs addressing harms of non-steroidal anti-
inflammatory drugs in children or adolescents with migraine
headache.

Comment: We found one three-way crossover RCT (106 children) comparing
paracetamol, ibuprofen, and placebo. It was excluded because it
had methodological flaws that compromised the validity of its
results, including failure to report results before crossover.14

OPTION CODEINE PHOSPHATE

We found no RCTs addressing the effects of codeine phosphate in
children or adolescents with migraine headache.

Benefits: We found no systematic review or RCTs addressing the effects of
codeine phosphate in children or adolescents with migraine
headache.

Harms: We found no RCTs assessing the effects of codeine phosphate in
children with migraine. Known adverse effects of codeine include
nausea, vomiting, constipation, drowsiness, potential for respiratory
depression in overdose, difficulty for micturition, and dry mouth.

Comment: None.
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OPTION 5HT1 ANTAGONISTS (E.G. TRIPTANS)

We found insufficient evidence about effects of oral or nasal 5HT1
antagonists in children and adolescents with migraine headache.

Benefits: Sumatriptan versus placebo: We found no systematic review. We
found two RCTs.15,16 The first RCT (653 children aged 12–17 years)
compared three different doses of nasal sumatriptan (5, 10, or
20 mg) with placebo.15 It found that nasal sumatriptan increased
complete resolution compared with placebo at 2 hours, although
the result was significant only for the lowest dose (74/118 [63%]
with 20 mg; 85/133 [64%] with 10 mg; 84/128 [66%] with 5 mg;
69/131 [53%] with placebo; P < 0.05 for 5 mg v placebo, but not
for other doses v placebo).15 Rizatriptan versus placebo: The
second RCT (360 children aged 12–17 years) compared rizatriptan
versus placebo.16 It found no significant difference between riza-
triptan and placebo for partial or complete pain relief at 2 hours
(pain free: 48/149 [32%] with rizatriptan v 40/142 [28%] with
placebo, P = 0.47; partial pain relief: 98/149 [66%] with rizatriptan
v 80/142 [56%] with placebo, P = 0.08).16

Harms: Sumatriptan versus placebo: The first RCT found that taste
disturbance was more common with sumatriptan compared with
placebo (2% with placebo v 19% with 5 mg v 30% with 10 mg v 26%
with 20 mg).15 However, it found no significant differences among
treatments or placebo for other adverse effects. Rizatriptan versus
placebo: The second RCT found that nausea and somnolence were
significantly more common with placebo than with rizatriptan.16 It
reported that one child taking rizatriptan developed transient jaun-
dice and hyperglycaemia, which resolved within 1 week.

Comment: Sumatriptan versus placebo: We found one RCT (only the
abstract published).17 It could not, therefore, be assessed
adequately. A second double blind, placebo controlled, crossover
RCT did not report results before crossover and had a high with-
drawal rate (26%), and it has, therefore, been excluded.18 We
found one small crossover RCT (14 children aged 6.4–9.8 years).19

However, it did not present results before crossover, and so has
been excluded. Rizatriptan versus placebo: In the RCT comparing
rizatriptan with placebo 360 children were originally enrolled. Of
these, 64 children did not receive placebo or rizatriptan, the
reasons for which were not stated. Seven children subsequently
dropped out, although reasons for stopping treatment were not
stated.

OPTION ANTIEMETICS

We found no RCTs of antiemetics in children with migraine headache.

Benefits: We found no systematic review or RCTs comparing antiemetics with
placebo, no treatment, or other treatments in children with migraine
headache.

Harms: We found no RCTs.

Comment: None.
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QUESTION What are the effects of prophylaxis for migraine in
children?

OPTION � BLOCKERS

Three RCTs found insufficient evidence about the effects of � blockers
compared with placebo in children with migraine headache.

Benefits: We found no systematic review. Versus placebo: We found three
RCTs that compared propranolol versus placebo.20–22 The first RCT
(double blind, crossover, 32 children aged 7–16 years) found that
propranolol (60–120 mg/day divided in three doses) significantly
increased perception of benefit compared with placebo during a
3 month period (report of “some benefit” before crossover: 13/13
[100%] with propranolol v 4/15 [27%] with placebo; P < 0.001).20

However, reliability may be limited because 13% of people were lost
to follow up. The second RCT (double blind, crossover, 53 children
aged 9–15 years) compared propranolol 40–120 mg daily with
placebo.21 It found that propranolol significantly increased head-
ache duration compared with placebo (results before crossover:
mean duration of headache 436 minutes with propranolol v

287 minutes with placebo, P < 0.01). The third RCT (double blind,
crossover, 33 children aged 6–12 years) found no significant
difference in the number of episodes of migraine between pro-
pranolol 3 mg/kg daily and placebo at 3 months (results before
crossover: mean number of headaches 14.9 with propranolol v

13.3 with placebo, P = 0.47).22 In five people in whom migraine
was thought to be provoked by food, diet was restricted to avoid
those foods (no details about type of foods reported). This may have
confounded apparent treatment effects.

Harms: The first RCT reported insomnia in 2/13 (18%) children taking
propranolol, but did not report on adverse effects in the placebo
group.20 The second RCT found no significant difference in adverse
effects between placebo and propranolol (12 children affected in
each group).21 Adverse effects in both groups included abdominal
pain, increased appetite, worsening of headaches, and fatigue.
However, the trial was too small to yield reliable information about
harms. The third trial did not report on adverse effects.22 All RCTs
probably lacked power to exclude clinically important differences.

Comment: None.

OPTION PIZOTIFEN

We found no RCTs of sufficient quality addressing the effects of pizotifen
in children with migraine headache.

Benefits: We found no systematic review or RCTs of sufficient quality evalu-
ating the effects of pizotifen in children with migraine headache.

Harms: We found no systematic review or RCTs that met International
Headache Society (IHS) criteria for migraine (see comment below).
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Comment: We found one RCT (47 children aged 7–14 years) comparing
pizotifen with placebo.23 It pre-dated the IHS diagnostic criteria for
migraine and people in this study would not all fulfil the current IHS
definition. The study has, therefore, been excluded. We found one
further RCT comparing pizotifen with placebo.24 It has only been
published in abstract form and so we could not reliably review its
methods.

OPTION DIETARY MANIPULATION

We found no RCTs of sufficient quality in children and adolescents with
migraine headache.

Benefits: We found no systematic review and no RCTs of sufficient quality of
dietary manipulation (see glossary, p 458) in children and adoles-
cents with migraine headache (see comment below).

Harms: We found no RCTs.

Comment: We found one small RCT (39 children allocated to treatment), which
attempted to investigate effects of excluding dietary vasoactive
amines on morbidity related to migraine.25 However, the study
pre-dated the International Headache Society criteria for migraine
and a large proportion (33%) of eligible children were excluded
before randomisation. The study has, therefore, been excluded.

OPTION THERMAL BIOFEEDBACK

We found no RCTs of sufficient quality examining effects of thermal
biofeedback (see glossary, p 458) in children with migraine headache.

Benefits: We found no systematic review and no RCTs of sufficient quality.

Harms: We found no RCTs.

Comment: We found two RCTs with more than 10 people in each treatment
arm.26,27 However, the first had high loss to follow up (46%),26 and
the second was published only as a conference abstract.27

OPTION PROGRESSIVE MUSCLE RELAXATION

We found no RCTs of sufficient quality examining effects of progressive
muscle relaxation in children with migraine headache.

Benefits: We found no RCTs of sufficient quality (see comment below).

Harms: We found no RCTs.

Comment: We found one RCT (99 people aged 9–17 years), which compared
progressive muscle relaxation (see glossary, p 458) with psycho-
logical counselling.28 However, high loss to follow up (30%) pre-
cluded reliable conclusions.

OPTION STRESS MANAGEMENT

We found limited evidence from one RCT that a self administered stress
management programme improved headache severity and frequency
compared with no stress management at 1 month.
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Benefits: We found no systematic review. We found one RCT (87 people,
aged 11–18 years).29 It found that a self administered stress
management (see glossary, p 458) programme reduced headache
severity and frequency compared with both a stress management
programme delivered by the clinic, and with no stress management,
at 1 month (16/24 [67%] improved with self administered treat-
ment v 10/23 [44%] with treatment delivered by the clinic v 6/25
[24%] with no stress management; P < 0.01 for self administered
treatment v no treatment).29

Harms: The RCT did not report on harms.29

Comment: None.

GLOSSARY
Aura A premonitory sensation or warning experienced before the start of a migraine
headache.
Dietary manipulation A change in diet aimed specifically at reducing or removing
from the diet a foodstuff that is thought to provoke migraine headache.
Dietary vasoactive amines Dietary amines (protein subunits) that may have an
effect on cerebral vascular tone.
Progressive muscle relaxation Volitional muscle relaxation aimed at altering the
perception of symptoms such as headache.
Stress management Coping or relaxation strategies that aim to alter the percep-
tion of symptoms.
Thermal biofeedback A treatment in which an individual attempts to alter their
skin temperature by responding to feedback about their skin temperature.
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TABLE 1 International Headache Society criteria for migraine.1,2

At least 5 episodes without aura
fulfilling all of criteria 1–3: OR

At least 2 episodes with aura
fulfilling at least three of criteria

1–4:

1. Headache lasting 1–48 hours 1. One or more fully reversible aura
symptoms including focal
cortical, brain stem dysfunction,
or both

2. Headache meeting at least two
of the following criteria:
a) Unilaterial or bilateral (either
frontal or temporal) distribution
of pain
b) Throbbing
c) Moderate to severe intensity
d) Aggravated by routine
physical activity

2. At least one aura symptom that
develops gradually over more
than 4 minutes, or 2 or more
symptoms that occur in
succession

3. At least one of the following
symptoms while headache is
present:
a) Nausea, vomiting, or both
b) Photophobia, phonophobia,
or both

3. No aura symptoms lasting more
than 60 minutes

4. Headache follows aura within 60
minutes
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Neonatal jaundice
Search date March 2003

Anthony Kwaku Akobeng

QUESTIONS

Effects of treatments for unconjugated hyperbilirubinaemia in term and
preterm infants New . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .462

INTERVENTIONS

Beneficial
Exchange transfusion*. . . . . . .466
Phototherapy . . . . . . . . . . . . .462

Unknown effectiveness
Albumin infusion . . . . . . . . . . .466
Home versus hospital phototherapy

. . . . . . . . . . . . . . . . . . . ...465

To be covered in future updates
Antenatal anti-D immunoglobulin
Continuous versus intermittent

phototherapy
Immunoglobulin infusion for

isoimmune haemolytic jaundice

Intrauterine blood transfusion
Lamp colour in phototherapy
Phenobarbitone
Position change versus static

position in phototherapy
Routine intravenous fluids during

phototherapy

*Although we found no RCTs, there
is a general consensus that
exchange transfusion is effective
in reducing serum bilirubin levels

Key Messages

¶ Exchange transfusion We found no RCTs on the effects of exchange trans-
fusion versus no treatment or versus phototherapy. There is general consensus
that exchange transfusion is effective in reducing serum bilirubin levels and in
preventing neuro-developmental sequelae. In most of the RCTs comparing
other interventions, exchange transfusion was used successfully to reduce
serum bilirubin levels when those interventions failed to control the rise of
serum bilirubin.

¶ Phototherapy Two RCTs found that both conventional phototherapy and
fibreoptic phototherapy reduced neonatal jaundice more effectively than no
treatment. One systematic review (which included quasi-randomised as well as
randomised controlled trials) and one subsequent RCT found that conventional
phototherapy was more effective than fibreoptic phototherapy, although sub-
group analysis in the systematic review found no significant difference between
groups in preterm infants. No trials included in the review evaluated the impact
of either phototherapy method on parent–infant bonding. One RCT found a
greater effect with double conventional compared with single conventional
phototherapy, whilst another RCT found no significant difference between
double fibreoptic and single conventional phototherapy. One systematic review
(which included quasi-randomised as well as randomised controlled trials)
found no significant difference between fibreoptic plus conventional and
conventional phototherapy alone in additional phototherapy, exchange trans-
fusion, or percentage change in bilirubin after 24 hours, although it noted a
trend favouring the fibreoptic plus conventional group. Most trials did not report
Kernicterus as an outcome. We found insufficient evidence on the adverse
effects of phototherapy.
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¶ Albumin infusion We found no RCTs on the effects of albumin infusion versus
no treatment or versus other treatment.

¶ Home versus hospital phototherapy We found no RCTs on the effects of
home phototherapy versus no treatment or versus hospital phototherapy.

DEFINITION Neonatal jaundice refers to the yellow colouration of the skin and
sclera of newborn babies that results from hyperbilirubinaemia.

INCIDENCE/
PREVALENCE

Jaundice is the most common condition requiring medical attention
in newborn babies. About 50% of term and 80% of preterm babies
develop jaundice in the first week of life.1 Jaundice is also a
common cause of readmission to hospital after early discharge of
newborn babies.2 Jaundice usually appears 2–4 days after birth and
disappears 1–2 weeks later, usually without the need for treatment.

AETIOLOGY/
RISK FACTORS

In most infants with jaundice, there is no underlying disease and the
jaundice is termed physiological. Physiological jaundice occurs
when there is accumulation of unconjugated bilirubin in the skin
and mucous membranes. It typically presents on the second or third
day of life and results from the increased production of bilirubin (due
to increased circulating red cell mass and a shortened red cell
lifespan), and the decreased excretion of bilirubin (due to low
concentrations of the hepatocyte binding protein, low activity of
glucuronyl transferase, and increased enterohepatic circulation),
which normally occur in newborn babies. In some infants, uncon-
jugated hyperbilirubinaemia may be associated with breast feeding
(breast milk jaundice), and this typically occurs after the third day of
life. Although the exact cause of breast milk jaundice is not clear, it
is generally believed to be due to an unidentified factor in breast
milk. Other causes are non-physiological such as blood group
incompatibility (Rhesus or ABO problems) causing haemolysis,
other causes of haemolysis, sepsis, bruising, and metabolic disor-
ders. Gilbert’s and Crigler-Najjar syndromes are rare causes of
neonatal jaundice.

PROGNOSIS In the newborn baby, unconjugated bilirubin can penetrate the
blood–brain barrier and is potentially neurotoxic. Unconjugated
hyperbilirubinaemia can, therefore, result in neuro-developmental
sequelae including the development of kernicterus. Kernicterus is
brain damage arising from the deposition of bilirubin in brain tissue.
However, the exact level of bilirubin that is neurotoxic is unclear, and
kernicterus at autopsy has been reported in infants in the absence
of markedly elevated levels of bilirubin.3 Recent reports suggest a
resurgence of kernicterus in countries in which this complication
had virtually disappeared.4 This has been attributed mainly to early
discharge of newborns from hospital.

AIMS OF
INTERVENTION

To prevent the development of bilirubin-associated neuro-
developmental sequelae; to reduce serum bilirubin levels; with
minimal adverse effects.

OUTCOMES Mortality; hearing loss; incidence of kernicterus and other neuro-
developmental sequelae; adverse events due to treatment (includ-
ing effects on parent–infant bonding); duration of treatment; failure
of treatment (defined as the need to use other forms of treatment);
length of hospital stay; need for transfusion; changes in serum
bilirubin levels.
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METHODS Clinical Evidence search and appraisal March 2003. This chapter
focuses on interventions for treating unconjugated hyperbilirubinae-
mia. The prevention of this condition, and the specific treatment of
its underlying causes, is not covered. Conjugated hyperbilirubinae-
mia, a condition that may indicate an underlying liver or biliary tract
disorder, is beyond the scope of this chapter.

QUESTION What are the effects of treatments for unconjugated
hyperbilirubinaemia in term and preterm infants? New

OPTION PHOTOTHERAPY

Two RCTs found that both conventional phototherapy and fibreoptic
phototherapy reduced neonatal jaundice more effectively than no
treatment. One systematic review (which included quasi-randomised as
well as randomised controlled trials) and one subsequent RCT found that
conventional phototherapy was more effective than fibreoptic
phototherapy, although subgroup analysis in the systematic review found
no significant difference between groups in preterm infants. No trials
included in the review evaluated the impact of either phototherapy
method on parent–infant bonding. One RCT found a greater effect with
double conventional compared with single conventional phototherapy,
whilst another RCT found no significant difference between double
fibreoptic and single conventional phototherapy. One systematic review
(which included quasi-randomised as well as randomised controlled trials)
found no significant difference between fibreoptic plus conventional and
conventional phototherapy alone in additional phototherapy, exchange
transfusion, or percentage change in bilirubin after 24 hours, although it
noted a trend favouring the fibreoptic plus conventional group. Most trials
did not report Kernicterus as an outcome. We found insufficient evidence
on the adverse effects of phototherapy.

Benefits: Conventional phototherapy versus no treatment: We found no
systematic review but found one RCT.5 The RCT compared conven-
tional phototherapy using daylight fluorescent lamps versus no
treatment in three birth weight groups: less than 2000 g;
2000–2499 g; and 2500 g and over.5 Exchange transfusion was
given at predetermined serum bilirubin levels in each group. It
examined prevention of hyperbilirubinaemia in the lowest birth
weight group, and treatment of established hyperbilirubinaemia in
the remaining two groups. Only the results of treatment of estab-
lished hyperbilirubinaemia are reported here. The RCT found that in
the 2000–2499 g birth weight group (141 infants, serum bilirubin
≥ 10 mg/dL, average 12.4 mg/dL) phototherapy significantly
reduced the proportion of infants with higher maximal serum
bilirubin levels compared with no treatment (serum bilirubin
≥ 15 mg/dL: 18.6% with phototherapy v 42.3% with no treatment;
P = 0.002). Overall, it found that phototherapy significantly
decreased the proportion of infants with exchange transfusion
compared with no treatment (4.3% with phototherapy v 25.4% with
no treatment; P < 0.001). On subgroup analysis, it found that in
non-haemolytic jaundice phototherapy significantly decreased
exchange transfusion compared with no treatment, but it found no
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significant difference between groups in haemolytic jaundice (non-
haemolytic: 1.9% with phototherapy v 27.5% with no treatment,
P = 0.0002; haemolytic: 16.7% with phototherapy v 22.2% with no
treatment, reported as not significant). The RCT found that in the
2500 g or over birth weight group (276 infants, serum bilirubin
≥ 13 mg/dL, average 15.6–15.7 mg/dL) phototherapy significantly
reduced mean serum bilirubin levels until 24 hours after the cessa-
tion of therapy compared with no treatment (results presented
graphically; P value not reported). Overall, it found no significant
difference between phototherapy and no treatment in the propor-
tion of infants with exchange transfusion (10% with phototherapy v

16.9% with no treatment; reported as not significant). On subgroup
analysis, it found that in non-haemolytic jaundice, phototherapy
significantly decreased exchange transfusion compared with no
treatment, but it found no significant difference between groups in
haemolytic jaundice (non-haemolytic: 2.9% with phototherapy v

17.3% with no treatment, P = 0.05; haemolytic: 17.1% with pho-
totherapy v 16.7% with no treatment, reported as not significant).5

A subsequent report of the RCT noted that there were two deaths
before hospital discharge (2000–2499 g group: 1 with photo-
therapy v 1 with no treatment; ≥ 2500 g group: none).6 A further
follow up report of the RCT found no significant difference in the two
birth weight groups between treatment groups in cerebral palsy or
other motor abnormalities (clumsiness, hypotonia, abnormal move-
ment) after 1 and 6 years.7 Fibreoptic phototherapy versus no
treatment: We found one systematic review (search date 2000;
term and preterm infants; randomised and quasi-randomised trials;
see comment below).8 The review found one RCT (46 term infants,
haemolysis excluded) that compared fibreoptic phototherapy (Wal-
laby system) versus no treatment.8 Conventional phototherapy was
commenced if the serum bilirubin reached predetermined levels.
The review found that, compared with no treatment, fibreoptic
phototherapy significantly increased the percentage change in
serum bilirubin per hour (WMD –0.44%, 95% CI –0.21% to
–0.67%) and the percentage change after 24 hours of treatment
(WMD –10.7%, 95% CI –3.26% to –18.14%).8 It found that infants
in the fibreoptic phototherapy group were less likely to require
conventional phototherapy, but this did not reach significance (0/23
[0%] with fibreoptic phototherapy v 3/23 [13%] with no treatment:
RR 0.14, 95% CI 0.01 to 2.62). Conventional versus fibreoptic
phototherapy: We found one systematic review (search date
2000; term and preterm infants; randomised and quasi-
randomised trials; see comment below)8 and one subsequent RCT.9

The review found that conventional phototherapy significantly
increased the percentage change of serum bilirubin after 24 and
48 hours of treatment compared with fibreoptic phototherapy (24
hours: 5 trials, 203 infants, WMD 3.59%, 95% CI 1.27% to 5.92%;
48 hours: 4 trials, 183 infants, WMD 10.79%, 95% CI 8.33% to
13.26%).8 It also found that fibreoptic phototherapy significantly
increased the use of additional phototherapy compared with con-
ventional phototherapy (8 trials; 52/366 [14%] with fibreoptic v

35/390 [9%] with conventional; RR 1.68, 95% CI 1.18 to 2.38). It
found no significant difference between fibreoptic and conventional
phototherapy in the use of exchange transfusion (3 trials; 4/97 [4%]
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with fibreoptic v 3/117 [3%] with conventional; RR 1.62, 95%
CI 0.38 to 6.93). In a subgroup analysis of preterm babies only, it
found no significant difference between fibreoptic phototherapy and
conventional phototherapy in the duration of phototherapy (3 trials,
232 infants; WMD +2 hours, 95% CI –3.5 hours to +7.52 hours),
use of additional phototherapy (5 trials; 3/148 [2%] with fibreoptic
v 3/156 [2%] with conventional; RR 1.07, 95% CI 0.27 to 4.27),
percentage change in serum bilirubin after 24 hours of treatment (1
trial, 20 infants; WMD +1.7%, 95% CI –2.65% to +6.05%), and
repeat phototherapy for rebound jaundice (3 trials; 10/122 [8%]
with fibreoptic v 5/121 [4%] with conventional; RR 2.00, 95%
CI 0.71 to 5.63).8 The subsequent RCT (109 term infants, birth
weight ≥ 2500 g, haemolysis excluded) found that conventional
daylight phototherapy significantly increased the rate of decline of
serum bilirubin and significantly decreased treatment duration
compared with fibreoptic phototherapy (bilirubin decline rate:
0.15 ±0.06 mg/dL/hour with conventional v 0.1 ±0.05 mg/dL/hour
with fibreoptic, P < 0.05; duration of phototherapy:
49.4 ± 14.4 hours with conventional v 61 ± 13.1 hours with fibr-
eoptic; P < 0.05).9 Double versus single phototherapy: We
found one systematic review (search date 2000; term and preterm
infants; randomised and quasi-randomised trials; see comment
below)8 and one additional RCT.10 The systematic review found one
RCT (86 term infants, haemolysis excluded) comparing double
fibreoptic phototherapy (infants wrapped in 2 BiliBlankets) versus
single conventional phototherapy.8 It found no significant difference
between groups in duration of treatment (WMD +2.24 hours, 95%
CI –10.68 hours to +15.16 hours), percentage change in serum
bilirubin per hour (WMD –0.04%, 95% CI –0.17% to +0.09%),
percentage change in serum bilirubin per day (WMD +2.82%, 95%
CI –1.84% to +7.48%), and the use of repeat phototherapy for
rebound jaundice (RR 1.05, 95% CI 0.07 to 16.22).8 The review
also compared double phototherapy using a combination of fibreop-
tic plus conventional phototherapy versus conventional photo-
therapy alone. It found no significant difference between fibreoptic
plus conventional phototherapy and single conventional photo-
therapy in exchange transfusion (1 trial; 0/19 [0%] with fibreoptic
plus conventional v 2/23 [8%] with conventional; RR 0.24, 95%
CI 0.01 to 4.72), additional phototherapy (1 trial; 0/90 [0%] with
fibreoptic plus conventional v 4/90 [4%] with conventional;
RR 0.11, 95% CI 0.01 to 2.02), and percentage change in serum
bilirubin after 24 or 48 hours (1 trial, 26 infants; 24 hours: WMD
–3.2%, 95% CI –17.2% to +10.8%; 48 hours: WMD –9.2%, 95%
CI –25.02% to +6.62%), although it noted a trend favouring the
fibreoptic plus conventional group. It found no significant difference
between fibreoptic plus conventional phototherapy and single con-
ventional phototherapy in repeat phototherapy for rebound jaundice
(6 trials; 36/232 [16%] with fibreoptic plus conventional v 30/240
[13%] with conventional; RR 1.29, 95% CI 0.85 to 1.95).8 The
additional RCT (51 term infants, birth weight ≥ 2500 g, haemolysis
included) compared double conventional phototherapy using day-
light fluorescent lamps versus single conventional phototherapy.10

It found that double conventional phototherapy reduced serum
bilirubin significantly faster during the first 24 hours compared with
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single conventional phototherapy (0.22 ± 0.12 mg/dL/hour with
double v 0.14 ± 0.10 mg/dL/hour with single; P = 0.02). It found a
trend for double conventional phototherapy to reduce bilirubin
faster on the second day but this did not reach significance
(P = 0.06). It found that double conventional phototherapy signifi-
cantly reduced duration of treatment compared with single conven-
tional phototherapy (34.9 ± 12.6 hours v 43.7 ± 17.5 hours;
P = 0.039). It did not report on kernicterus or other long term
outcomes.

Harms: Most RCTs did not report on adverse events. Conventional versus
fibreoptic phototherapy: In the systematic review, one small trial
found that transepidermal water loss (sweating) was significantly
higher in infants treated with fibreoptic devices compared with
conventional phototherapy, and one small trial found no significant
difference between fibreoptic and conventional phototherapy in
mothers developing migraine during their infant’s treatment with
phototherapy.8 However, the clinical significance of this is uncer-
tain. One RCT reported transient erythema (1/50 [2%] with conven-
tional v 1/50 [2%] with fibreoptic) and mild watery stools not leading
to dehydration (3/50 [6%] with conventional v 3/50 [6%] with
fibreoptic).9 Double versus single phototherapy: One RCT found
no significant difference between double conventional and single
conventional phototherapy in weight reduction, frequency of stool-
ing, or fever.10

Comment: As well as including RCTs, the systematic review also included
quasi-randomised controlled trials, all of which used alternate or
sequential allocation.8 This may limit the validity of its conclusions.
Two different fibreoptic devices were used by trials included in the
review: BiliBlanket and Wallaby. The irradiance of the Wallaby
phototherapy system and BiliBlanket are different, and the irradi-
ance setting of the BiliBlanket was not the same in different trials.8

Conventional phototherapy varied between trials, with trials using
either halogen or fluorescent lamps, emitting white light, blue light,
or a mixture of the two.8 Inclusion criteria in the trials varied, with
some excluding infants with haemolysis and others including them.
No trials including infants with haemolysis reported separate data
for this group, and the review was unable to do a planned subgroup
analysis on this group.8 Phototherapy was instituted at different
serum bilirubin levels in different trials. Outcomes of trials included
in the review were reported mainly in terms of changes in serum
bilirubin levels; the incidence of kernicterus was not reported in any
of the trials.8 No trials were identified to support or refute the view
that fibreoptic devices interfere less with infant care or impact less
on parent–child bonding.8

OPTION HOME PHOTOTHERAPY

We found no RCTs on the effects of home phototherapy versus no
treatment or versus hospital phototherapy.

Benefits: Versus no treatment: We found no systematic review or RCTs.
Versus hospital phototherapy: We found no systematic review or
RCTs.

Neonatal jaundice
C

hild
health

465

 BMJ Publishing Group Ltd 2004



Harms: We found no RCTs.

Comment: None.

OPTION ALBUMIN INFUSION

We found no RCTs on the effects of albumin infusion versus no treatment
or versus other treatment.

Benefits: Versus no treatment: We found no systematic review or RCTs.
Versus other treatment: We found no systematic review or RCTs.

Harms: We found no RCTs.

Comment: None.

OPTION EXCHANGE TRANSFUSION

We found no RCTs on the effects of exchange transfusion versus no
treatment or versus phototherapy. There is general consensus that
exchange transfusion is effective in reducing serum bilirubin levels and in
preventing neuro-developmental sequelae. In most of the RCTs comparing
other interventions, exchange transfusion was used successfully to
reduce serum bilirubin levels when those interventions failed to control
the rise of serum bilirubin.

Benefits: Versus no treatment: We found no systematic review or RCTs (see
comment below). Versus phototherapy: We found no systematic
review or RCTs.

Harms: We found no RCTs.

Comment: There is general consensus that exchange transfusion is effective in
reducing serum bilirubin levels and preventing neuro-
developmental sequelae. In most of the RCTs comparing other
interventions, exchange transfusion was used successfully to
reduce serum bilirubin levels when those interventions failed to
control the rise of serum bilirubin.
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Nocturnal enuresis
Search date February 2003
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QUESTIONS

Effects of interventions . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .470

INTERVENTIONS

Beneficial
Enuresis alarm plus dry-bed

training (as effective as enuresis
alarm alone) . . . . . . . . . . . .474

Desmopressin (in short
term) . . . . . . . . . . . . . . . . .470

Dry bed training (in short
term) . . . . . . . . . . . . . . . . .474

Enuresis alarm (in short and
long term) . . . . . . . . . . . . . .473

Likely to be beneficial
Laser acupuncture (as effective as

desmopressin in one RCT) . .475
Standard home alarm clock (in

short term) . . . . . . . . . . . . .473

Unknown effectiveness
Adding desmopressin to an alarm

(in long term) . . . . . . . . . . .470
Dry bed training (in long

term) . . . . . . . . . . . . . . . . .474
Standard home alarm clock

(in long term) . . . . . . . . . . .473
Ultrasound . . . . . . . . . . . . . . .475

Trade off between benefits and
harms

Tricyclic drugs (imipramine,
desipramine) . . . . . . . . . . . .472

To be covered in future updates
Oxybutynin

Key Messages

¶ Enuresis alarm plus dry-bed training (as effective as enuresis alarm
alone) One systematic review has found limited evidence that a higher
proportion of children achieve 14 consecutive dry nights with alarm plus dry
bed training than with no treatment. A second systematic review found no
significant difference between alarm plus dry bed training and alarm alone for
achieving 14 consecutive dry nights.

¶ Desmopressin (in short term) One systematic review has found that desmo-
pressin reduces bedwetting by at least one night per week and increases the
chance of attaining initial success (14 consecutive dry nights) compared with
placebo. The review found insufficient evidence comparing either intranasal
versus oral administration of desmopressin or desmopressin versus tricyclic
drugs. There was some evidence that higher doses of desmopressin were more
likely to reduce the number of wet nights during treatment compared with lower
doses. The review found no difference between desmopressin and enuresis
alarms in the number of children achieving initial success, although one RCT
found that, after 3 months of treatment, enuresis alarms were better than
desmopressin at reducing the number of wet nights per week. We found
insufficient evidence about effects of desmopressin in the long term.

¶ Dry bed training (in short term) One systematic review has found that a
greater proportion of children achieved 14 consecutive dry nights with dry bed
training than with no treatment.
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¶ Enuresis alarm (in short and long term)One systematic review has found
that enuresis alarms increase initial success rates compared with no treatment
and that 31–61% of children using alarms were still dry at 3 months. The review
found that children using an alarm were nine times less likely to relapse than
were children taking desmopressin. We found limited evidence from one small
RCT that dry bed training reduced bedwetting compared with an enuresis alarm
after initial treatment and after 6 months. One systematic review found no
significant difference between alarm plus dry bed training and alarm alone for
achieving 14 consecutive dry nights. Two RCTs found that adding intranasal
desmopressin to treatment with an alarm reduced bedwetting in the short term
(3–4 weeks) compared with treatment with alarm alone. However, one RCT
found no significant difference between treatment with intranasal desmo-
pressin plus alarm and treatment with placebo plus alarm on long term follow
up at 6 months.

¶ Laser acupuncture (as effective as desmopressin in one RCT) One RCT
found no difference between laser acupuncture and intranasal desmopressin
in the number of wet nights in children aged over 5 years.

¶ Standard home alarm clock (in short term) One RCT found that a higher
proportion of children achieved 14 consecutive dry nights with standard home
alarm clock than with waking after 3 hours’ sleep.

¶ Adding desmopressin to an alarm (in long term) One systematic review
found that desmopressin plus alarm was better at reducing the number of wet
nights per week during treatment compared with alarm alone or alarm plus
placebo, although there was no significant difference between alarm plus
desmopressin and alarm alone in the rate of initial success.

¶ Dry bed training (in long term) One systematic review has found no
significant long term difference in the proportion of dry nights between dry bed
training and no treatment. However, one small RCT showed some long-term
advantages of dry bed training.

¶ Standard home alarm clock (in long term) One RCT found no significant
difference in the proportion of dry nights achieved at 3 months between
standard home alarm clock and waking after 3 hours’ sleep.

¶ Ultrasound We found no RCTs. One small controlled trial in children aged 6–14
years found that ultrasound increased the proportion of dry nights for up to 12
months compared with control.

¶ Tricyclic drugs (imipramine, desipramine) One systematic review has found
that tricyclic drugs (imipramine, desipramine) increase the chance of attaining
14 consecutive dry nights compared with placebo, although tricyclic drugs
increased adverse effects such as anorexia, anxiety reaction, constipation,
depression, diarrhoea, dizziness, drowsiness, dry mouth, headache, irritability,
lethargy, sleep disturbance, upset stomach, and vomiting compared with
placebo. We found no good studies comparing tricyctic drugs versus desmo-
pressin. The review found no significant difference between imipramine and an
enuresis alarm during the treatment period, but it found limited evidence that
an alarm reduced bedwetting after the treatment had stopped compared with
imipramine.

DEFINITION Nocturnal enuresis is the involuntary discharge of urine at night in
the absence of congenital or acquired defects of the central nervous
system or urinary tract in a child aged 5 years or older.1 Disorders
that have bedwetting as a symptom (termed “nocturnal inconti-
nence”) can be excluded by a thorough history, examination, and
urinalysis. “Monosymptomatic” nocturnal enuresis is characterised
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by night time symptoms only and accounts for 85% of cases.
Nocturnal enuresis is defined as primary if the child has not been dry
for a period of more than 6 months, and secondary if such a period
of dryness preceded the onset of wetting.

INCIDENCE/
PREVALENCE

Between 15% and 20% of 5 year olds, 7% of 7 year olds, 5% of
10 year olds, 2–3% of 12–14 year olds, and 1–2% of people aged
15 years and over wet the bed twice per week on average.2

AETIOLOGY/
RISK FACTORS

Nocturnal enuresis is associated with several factors, including
small functional bladder capacity, nocturnal polyuria, and arousal
dysfunction. Linkage studies have identified associated genetic loci
on chromosomes 8q, 12q, 13q, and 22q11.3–6

PROGNOSIS Nocturnal enuresis has widely differing outcomes, from spontane-
ous resolution to complete resistance to all current treatments.
About 1% of adults remain enuretic. Without treatment, about 15%
of children with enuresis become dry each year.7 We found no RCTs
on the best age at which to start treatment in children with
nocturnal enuresis. Anecdotal experience suggests that reassur-
ance is sufficient below the age of 7 years. Behavioural treatments,
such as alarms, require motivation and commitment from the child
and a parent. Anecdotal experience suggests that children under
the age of 7 years may not exhibit the commitment needed.

AIMS OF
INTERVENTION

To stay dry on particular occasions (e.g. when visiting friends); to
reduce the number of wet nights; to reduce the impact of the
enuresis on the child’s lifestyle; to initiate successful continence; to
avoid relapse, with minimal adverse effects.

OUTCOMES Rate of initial success (defined as 14 consecutive dry nights);
average number of wet nights per week; number of relapses after
initial success; average number of wet nights after treatment has
ceased.

METHODS Clinical Evidence search and appraisal February 2003.

QUESTION What are the effects of interventions for relief of
symptoms?

OPTION DESMOPRESSIN

One systematic review has found that desmopressin reduces bedwetting
by at least one night per week and increases the chance of attaining
initial success (14 consecutive dry nights) compared with placebo. The
review found insufficient evidence comparing either intranasal versus oral
administration of desmopressin or desmopressin versus tricyclic drugs.
There was some evidence that higher doses of desmopressin were more
likely to reduce the number of wet nights during treatment compared with
lower doses. The review found no difference between desmopressin and
enuresis alarms in the number of children achieving initial success,
although one RCT found that, after 3 months of treatment, enuresis
alarms were better than desmopressin at reducing the number of wet
nights per week. One systematic review found that desmopressin plus
alarm was better at reducing the number of wet nights per week during
treatment compared with alarm alone or alarm plus placebo, although
there was no significant difference in the rate of initial success.
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Benefits: We found one systematic review (search date 2002, 41 RCTs,
2760 children).8 Versus placebo: The systematic review identified
28 RCTs that compared desmopressin versus placebo.8 It found
that desmopressin (10–60 �g) significantly reduced the number of
wet nights per week during treatment compared with placebo
(desmopressin 20 �g; pooled WMD –1.34, 95% CI –1.57 to
–1.11). Ten of the RCTs assessed the rate of initial success (14
consecutive dry nights) and found that desmopressin significantly
increased the chance of initial success compared with placebo (RR
for success with desmopressin [20 �g] v placebo 1.2, 95% CI 1.1 to
1.3) (see table 1, p 477). Intranasal versus oral desmopressin:
The review found one RCT that compared intranasal desmopressin
versus oral desmopressin.8 The review found insufficient evidence
comparing intranasal versus oral administration of desmopressin.
Versus tricyclic drugs: The review found two RCTs that compared
desmopressin versus tricyclic drugs.8 It found insufficient evidence
comparing desmopressin versus either amitriptyline or imipramine.
Versus enuresis alarm: The review found three RCTs that com-
pared desmopressin versus enuresis alarms.8 It found no significant
difference between desmopressin and alarm in the number of
children achieving initial success (RR 1.34, 95% CI 0.94 to 1.91).
However, one RCT (50 children) found that desmopressin signifi-
cantly reduced the number of wet nights per week during the first
week of treatment (RR –1.70, 95% CI –2.96 to –0.44) compared
with alarm, although after 3 months of treatment enuresis alarms
were significantly better than desmopressin at reducing the number
of wet nights per week (RR 1.40, 95% CI 0.14 to 2.66). Plus
enuresis alarm: The review found two RCTs that compared alarm
plus desmopressin versus alarm alone.8 It found that alarm plus
desmopressin was significantly better at reducing the number of wet
nights per week during treatment compared with alarm alone (RR
–1.35, 95% CI –2.32 to –0.38). However, the review also found no
significant difference between alarm plus desmopressin and alarm
alone in the rate of initial success (RR 0.88, 95% CI 0.52 to 1.50).
The review found two RCTs (149 children) that compared alarm plus
desmopressin versus alarm plus placebo.8 It found that alarm plus
desmopressin was significantly better at reducing the number of wet
nights per week during treatment compared with alarm plus placebo
(RR –1.00, 95% CI –1.56 to –0.44). However, the review also found
no significant difference between alarm plus desmopressin and
alarm plus placebo in the rate of initial success (RR 1.12, 95%
CI 0.83 to 1.51). Versus laser acupuncture: See benefits of laser
acupuncture, p 475. Lower versus higher doses of
desmopressin: The review found eight RCTs that compared differ-
ent doses of desmopressin.8 It found some evidence that higher
doses were more likely to reduce the number of wet nights during
treatment compared with lower doses (wet nights with desmo-
pressin 20 �g v desmopressin 60 �g; WMD –0.72, 95% CI –0.3 to
–0.14). However, there was no difference between doses in the rate
of initial success.

Harms: The systematic review reported nasal discomfort, headache, nose-
bleeds, bad taste, rash, sight disturbance, and anorexia.8 Rarely,
water intoxication has been reported.14
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Comment: The systematic review included only studies of interventions used to
remedy either primary or secondary nocturnal enuresis (inconti-
nence was excluded by medical examination or explicitly mentioned
in the inclusion/exclusion criteria of included RCTs), and included a
systematic measurement of baseline wetting (with one exception)
and outcomes. Many of the included RCTs were of poor quality.8

OPTION TRICYCLIC DRUGS (IMIPRAMINE, DESIPRAMINE)

One systematic review has found that tricyclic drugs (imipramine,
desipramine) increase the chance of attaining 14 consecutive dry nights
compared with placebo, although tricyclic drugs increased adverse
effects such as anorexia, anxiety reaction, constipation, depression,
diarrhoea, dizziness, drowsiness, dry mouth, headache, irritability,
lethargy, sleep disturbance, upset stomach, and vomiting compared with
placebo. We found no good studies comparing tricyclic drugs versus
desmopressin. The review found no significant difference between
imipramine and an enuresis alarm during the treatment period, but found
limited evidence that an alarm reduced bedwetting compared with
imipramine after the treatment had stopped.

Benefits: We found one systematic review (search date 1997, 22 RCTs,
1100 children).9 Many of the trials were of poor quality. Versus
placebo: The review identified 10 RCTs comparing the effect of
imipramine versus placebo on mean number of wet nights per
week.9 It found that imipramine significantly reduced bedwetting by
one night per week compared with placebo (WMD –0.84 nights,
95% CI –1.21 nights to –0.47 nights) The review also found that
imipramine (4 RCTs) and desipramine (1 RCT) significantly
increased the chance of attaining 14 consecutive dry nights com-
pared with placebo (imipramine: RR 5.0, 95% CI 2.4 to 10.4;
desipramine: RR 3.60, 95% CI 1.07 to 11.81) (see table 1, p 477).
Versus enuresis alarm: The review (3 small RCTs, 103 children)
found no significant difference in mean number of wet nights per
week between imipramine and an enuresis alarm during the treat-
ment period.9 However, after treatment was stopped, two of the
three RCTs found that the enuresis alarm reduced bedwetting
compared with imipramine (WMD in number of dry nights per week:
1.03 nights, 95% CI 0.19 nights to 1.87 nights).9 Versus
desmopressin: We found no good studies comparing tricyclic
drugs versus desmopressin.

Harms: The systematic review reported that tricyclic drugs increased
adverse effects compared with placebo.9 Effects included anorexia,
anxiety reaction, burning sensation, constipation, depression, diar-
rhoea, dizziness, drowsiness, dry mouth, headache, irritability, leth-
argy, sleep disturbance, upset stomach, and vomiting. The review
also found that tricyclic drugs increased adverse effects compared
with desmopressin (AR for adverse effects: 83/480 [17.3%] with
tricyclic drugs v 41/579 [7.1%] with desmopressin). Tricyclic drugs
have been reported as fatal in overdose.

Comment: None.
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OPTION ENURESIS ALARM

One systematic review has found that enuresis alarms increase initial
success rates compared with no treatment, and that 31–61% of children
using alarms were still dry at 3 months. We found limited evidence from
one small RCT that dry bed training reduced bedwetting compared with an
enuresis alarm after initial treatment and after 6 months. One systematic
review found no significant difference between alarm plus dry bed
training and alarm alone for achieving 14 consecutive dry nights. One
systematic review found that desmopressin plus alarm was better at
reducing the number of wet nights per week during treatment compared
with alarm alone or alarm plus placebo, although there was no significant
difference in the rate of initial success.

Benefits: Versus no treatment: We found one systematic review (search
date 1997, 4 RCTs).10 It found that significantly more children
achieved 14 consecutive dry nights with enuresis alarm than with
no treatment and that 31–61% were still dry at 3 months (see
table 1, p 477). Versus dry bed training: See benefits of dry bed
training, p 474. Plus dry bed training: See benefits of alarm plus
dry bed training, p 474. Versus desmopressin: See benefits of
desmopressin, p 471. Plus desmopressin versus alarm plus
placebo: See benefits of desmopressin, p 471.

Harms: One systematic review found that adverse effects of alarms were
limited to minor inconvenience because of alarm malfunction or
disturbance.12 One systematic review reported that adverse affects
included fright, false alarms, and waking of other people in the
house.10 However, it was unable to estimate the frequency of these
events.

Comment: None.

OPTION STANDARD HOME ALARM CLOCK

One RCT found that a standard home alarm clock, set to wake the child
immediately before their usual time of enuresis, reduced bedwetting
compared with a strategy of routinely waking the child after 3 hours’
sleep, but it found no significant difference in the proportion of dry nights
at 3 months.

Benefits: We found no systematic review but found one RCT.11 It found that
significantly more children achieved 14 consecutive dry nights with
a standard home alarm clock to wake the child immediately before
their usual time of enuresis compared with a strategy of routinely
waking the child after 3 hours’ sleep, but it found no significant
difference in the proportion of dry nights at 3 months (see table 1,
p 477).

Harms: No adverse effects were reported in the RCT.11

Comment: None.
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OPTION DRY BED TRAINING

Two RCTs found that dry bed training reduced bedwetting in the short
term compared with no treatment, although we found insufficient reliable
evidence about long term effects. We found limited evidence from one
small RCT that dry bed training reduced bedwetting compared with an
enuresis alarm after initial treatment and after 6 months.

Benefits: We found one systematic review (search date 1996, 1 RCT, 45
children)12 and one subsequent small RCT (36 people).13 Versus
no treatment: The review found that significantly more children
achieved 14 consecutive dry nights with dry bed training than with
no treatment, although it found no long term advantage (see
table 1, p 477). The subsequent small RCT compared three groups:
dry bed training, alarm, and no treatment.13 It found that, within the
16 week treatment period, dry bed training decreased bedwetting
compared with no treatment (see table 1, p 477). However, it was
not clear whether this difference was significant. Versus enuresis
alarm: The subsequent small RCT described above found that dry
bed training decreased bedwetting compared with alarm both
during treatment and 6 months after treatment (see table 1,
p 477).13 However, it was not clear whether this difference was
significant. Plus enuresis alarm: See benefits of enuresis alarm
plus dry bed training, p 474.

Harms: Neither the review12 nor the subsequent RCT13 reported on harms.

Comment: The small RCT was conducted in children from families with low
socioeconomic status, and reported lower success rates compared
with other trials.13 This may reduce the generalisability of results.

OPTION ENURESIS ALARM PLUS DRY BED TRAINING

One systematic review has found limited evidence that a higher
proportion of children achieve 14 consecutive dry nights with alarm plus
dry bed training than with no treatment. A second systematic review
found no significant difference between alarm plus dry bed training and
alarm alone for achieving 14 consecutive dry nights.

Benefits: Versus no treatment: We found one systematic review (search
date 1996, 1 RCT, 45 children).12 It found that significantly more
children achieved 14 consecutive dry nights with dry bed training
plus an alarm than with no treatment (1 RCT; RR 10, 95% CI 2.69
to 37.24) (see table 1, p 477). Versus alarm alone: We found one
systematic review (search date 1997, 5 RCTs, 220 children).10 It
found no significant difference between alarm plus dry bed training
and alarm alone for achieving 14 consecutive dry nights (RR for not
achieving 14 consecutive dry nights 1.03, 95% CI 0.65 to 1.65).

Harms: See harms of dry bed training, p 474. See harms of enuresis alarm,
p 473.

Comment: None.
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OPTION ULTRASOUND

We found no RCTs of ultrasound in children with primary nocturnal
enuresis. We found one small controlled trial in children aged 6–14 years,
which found that ultrasound reduced the number of wet nights compared
with control in both the short and long term.

Benefits: We found no systematic review of RCTs of ultrasound in children
with primary nocturnal enuresis.

Harms: We found no RCTs.

Comment: We found one controlled trial (35 children with primary nocturnal
enuresis, aged 6–14 years) comparing ultrasound (27 children)
versus control (8 children treated without the apparatus being
switched on).15 Ultrasound treatment was applied daily to lum-
bosacral skin for 10 sessions. The trial found that ultrasound versus
control reduced the number of wet nights per week at 1 week, 3
months, 6 months, and 12 months after treatment (P < 0.05 at all
times). The study did not find any adverse effects.15

OPTION LASER ACUPUNCTURE

One RCT found no significant difference between laser acupuncture and
intranasal desmopressin in reduction of wet nights in children aged over
5 years.

Benefits: We found no systematic review. Versus no treatment: We found
no RCTs. Versus desmopressin: We found one RCT (40 children
aged > 5 years with primary nocturnal enuresis) comparing laser
acupuncture versus intranasal desmopressin (20–40 �g for 3
months).16 Laser acupuncture was applied to seven predefined
acupuncture areas for 30 seconds per session for 10–15 sessions.
Complete response was defined as a reduction in the number of wet
nights of at least 90%. At 6 months the RCT found no significant
difference between laser acupuncture and intranasal desmopressin
in reduction in wet nights (complete responders: 65% with laser
acupuncture v 75% with desmopressin).

Harms: The RCT did not find any adverse effects with either laser acupunc-
ture or intranasal desmopressin.16

Comment: Laser acupuncture treatment may not be widely available.

GLOSSARY

Dry bed training A multicomponent behavioural programme for treatment of
nocturnal enuresis in children. Elements of the programme are directed at
increasing bladder capacity, strengthening the sphincter, and encouraging rapid
movement from bed to toilet.

Substantive changes

Enuresis alarm and dry bed training One RCT added;13 conclusions unchanged.
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Nosebleeds in children
Search date June 2003

Gerald McGarry

QUESTIONS

Effects of treatments for recurrent idiopathic epistaxis in children . . .479

INTERVENTIONS

Likely to be beneficial
Antiseptic cream . . . . . . . . . . .479

Unknown effectiveness
Antiseptic cream versus

cautery . . . . . . . . . . . . . . . .479
Cautery plus antiseptic cream .480
Cautery versus no treatment . .480

Key Messages

¶ Antiseptic cream One RCT found that chlorhexidine/neomycin cream reduced
nosebleeds compared with no treatment at 8 weeks.

¶ Antiseptic cream versus cautery One small RCT found no significant
difference in nosebleeds between chlorhexidine/neomycin cream and silver
nitrate cautery at 8 weeks. However, the study may have lacked power to detect
clinically important differences between treatments. Some children found the
smell and taste of the antiseptic cream unpleasant. All children found cautery
painful despite the use of local anaesthesia.

¶ Cautery plus antiseptic cream One small RCT found insufficient evidence
about the effects of silver nitrate cautery plus chlorhexidine/neomycin cream
compared with chlorhexidine/neomycin cream alone.

¶ Cautery versus no treatment We found no RCTs about the effects of this
intervention.
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DEFINITION Recurrent idiopathic epistaxis is recurrent, self limiting, nasal bleed-
ing in children for which no specific cause is identified. There is no
consensus on the frequency or severity of recurrences.

INCIDENCE/
PREVALENCE

A cross-sectional study of 1218 children (aged 11–14 years) found
that 9% had frequent episodes of epistaxis.1 It is likely that only the
most severe episodes are considered for treatment.

AETIOLOGY/
RISK FACTORS

In children, most epistaxis occurs from the anterior part of the
septum in the region of Little’s area.2 Initiating factors include local
inflammation, mucosal drying, and local trauma (including nose
picking).2 Epistaxis caused by other specific local (e.g. tumours) or
systemic factors (e.g. clotting disorders) is not considered here.

PROGNOSIS Recurrent epistaxis is less common in people over 14 years old, and
many children “grow out” of this problem.

AIMS OF
INTERVENTION

To reduce the number and severity of epistaxis episodes; to mini-
mise adverse effects of treatment.

OUTCOMES Number and severity of epistaxis episodes.

METHODS Clinical Evidence search and appraisal June 2003.

QUESTION What are the effects of treatments for recurrent
idiopathic epistaxis in children?

OPTION ANTISEPTIC CREAMS

One RCT found that chlorhexidine/neomycin cream reduced nosebleeds
compared with no treatment at 8 weeks. One small RCT found no
significant difference in nosebleeds between chlorhexidine/neomycin
cream and silver nitrate cautery at 8 weeks, although the study may have
lacked power to detect a clinically important effect. Some children found
the smell and taste of antiseptic cream unpleasant. All children found
cautery painful, despite the use of local anaesthesia.

Benefits: We found no systematic review. Versus no treatment: We found
one RCT (103 children aged 3–13 years with recurrent epistaxis for
a mean 20 months, unblinded design) that compared antiseptic
cream (chlorhexidine hydrochloride 0.1%, neomycin sulphate
3250 U/g) applied to both nostrils twice daily for 4 weeks versus no
treatment.3 It found that antiseptic cream significantly increased
the proportion of children who had complete resolution of bleeding
compared with no treatment at 8 weeks (no bleeding in past 4
weeks: 26/47 [55%] with antiseptic cream v 12/41 [29%] with no
treatment; RR 0.53, 95% CI 0.31 to 0.91; NNT 4, 95% CI 3 to 9).
Versus cautery: We found one small RCT (48 children aged 3–14
years with at least 1 episode of epistaxis during the previous
4 weeks and a “history of repeated epistaxis”), which compared
antiseptic cream (chlorhexidine hydrochloride 0.1%, neomycin sul-
phate 3250 U/g) applied to both nostrils twice daily for 4 weeks
versus silver nitrate cautery.4 Cautery was undertaken in secondary
care using silver nitrate applied on a stick to prominent vessels or
bleeding points. The RCT found no significant difference in the
proportion of children with complete resolution of bleeding at
8 weeks (no bleeding during the past 4 weeks: 12/24 [50%] with
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antiseptic cream v 13/24 [54%] with cautery; RR 0.92, 95%
CI 0.54 to 1.59). It also found similar rates of partial success with
antiseptic cream compared with cautery at 8 weeks (proportion of
children with 50% reduction in number of bleeds during the past 4
weeks: 4/24 [16.6%] with antiseptic cream v 3/24 [12.5%] with
cautery) and failure at 8 weeks (proportion of children with less than
50% reduction in number of bleeds in past 4 weeks: 7/24 [29%]
with antiseptic cream v 6/24 [25%] with cautery). Plus cautery:
See benefits of silver nitrate cautery, p 480.

Harms: The RCT comparing antiseptic cream with no treatment gave no
information about adverse effects.3 Some commercial antiseptic
creams contain arachis (peanut) oil, and the RCT excluded all
children with peanut allergies.3 The RCT comparing antiseptic
cream with cautery found no adverse reactions with antiseptic
cream, but some children found the smell and taste unpleasant (no
further data reported).4 Chlorhexidine/neomycin cream may cause
occasional skin reactions. All children undergoing cautery experi-
enced pain, even with 5% cocaine as a local anaesthetic.4

Comment: See comment under silver nitrate cautery, p 480.

OPTION SILVER NITRATE CAUTERY

We found no RCTs comparing silver nitrate cautery with no treatment.
One small RCT found no significant difference in nosebleeds between
silver nitrate cautery and antiseptic cream at 8 weeks. One small RCT
found insufficient evidence about the effects of silver nitrate cautery plus
chlorhexidine/neomycin cream versus chlorhexidine/neomycin cream
alone.

Benefits: We found no systematic review. Versus no treatment: We found
no RCTs. Versus antiseptic cream: See benefits of antiseptic
creams, p 479. Plus antiseptic cream: One RCT (40 adults, 24
children) compared once only silver nitrate cautery plus chlorhexi-
dine hydrochloride 0.1%/neomycin sulphate 3250 U/g cream twice
daily for 2 weeks versus antiseptic cream alone.5 The RCT did not
provide discrete results in children and included too few children to
draw conclusions.

Harms: The RCT did not report harms.5 Recognised complications of cau-
tery include pain and septal perforation, although the incidence of
septal perforation following unilateral cautery in children is not
known (see harms of antiseptic creams, p 480).

Comment: Both RCTs involving silver nitrate cautery were undertaken in the
context of secondary care.4,5 Silver nitrate cautery is also used in
primary care. It is unknown whether complication rates differ.
Simultaneous bilateral cautery in children is not recommended
because of an expected increased risk of perforation.
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Reducing pain during blood sampling in
infants
Search date May 2003

Deborah Pritchard

QUESTIONS

Effects of interventions to reduce pain related distress during heel
puncture . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .485
Effects of interventions to reduce pain related distress during
venepuncture . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .492

INTERVENTIONS

REDUCING PAIN RELATED
DISTRESS DURING HEEL
PUNCTURE

Likely to be beneficial
Holding (skin to skin) versus

swaddling in term infants . . .490
Oral glucose . . . . . . . . . . . . . .485
Oral sucrose . . . . . . . . . . . . . .485
Other sweeteners . . . . . . . . . .485
Pacifiers . . . . . . . . . . . . . . . . .489
Positioning (tucking arms and

legs) in preterm infants . . . .490
Rocking . . . . . . . . . . . . . . . . .490

Unknown effectiveness
Multiple doses of sweet

solutions . . . . . . . . . . . . . . .485
Swaddling . . . . . . . . . . . . . . .490

Unlikely to be beneficial
Breast milk or breast feeding . .488
Prone position . . . . . . . . . . . .490

Topical anaesthetics . . . . . . . .488
Warming. . . . . . . . . . . . . . . . .490

REDUCING PAIN RELATED
DISTRESS DURING
VENEPUNCTURE

Likely to be beneficial
Breast feeding . . . . . . . . . . . .494
Oral glucose . . . . . . . . . . . . . .492
Oral sucrose . . . . . . . . . . . . . .492
Pacifiers . . . . . . . . . . . . . . . . .494
Topical anaesthetics . . . . . . . .493

Unknown effectiveness
Other sweeteners . . . . . . . . . .492

To be covered in future updates
Interventions in children over 1 year

old

See glossary, p 495

Key Messages

Reducing pain related distress during heel puncture
¶ Holding (skin to skin) versus swaddling in term infants RCTs found that

holding reduced crying during heel puncture compared with swaddling in term
infants.

¶ Oral glucose RCTs found that oral glucose reduced pain responses (particu-
larly the duration of crying) in preterm and term infants compared with water or
no treatment.
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¶ Oral sucrose Systematic reviews and additional RCTs found good evidence in
preterm infants and limited evidence in term infants that oral sucrose reduced
pain responses (particularly the duration of crying) compared with water or no
treatment. One RCT found that sucrose did not appear to increase the benefit
of holding. Three RCTs in term infants found that sucrose plus pacifier was more
effective than pacifier alone, although one RCT in preterm infants found no
significant difference in pain score between a pacifier dipped in sucrose and
pacifier alone. One RCT found insufficient evidence about the effects of oral
sucrose compared with lidocaine–prilocaine emulsion in term infants undergo-
ing heel puncture.

¶ Other sweeteners RCTs have found that other sweeteners (hydrogenated
glucose or an artificial sweetener, 10 parts cyclamate and 1 part saccharin)
reduce pain scores and the percentage of time spent crying in term infants
compared with water.

¶ Pacifiers RCTs in term and preterm infants have found that pacifiers given
before heel puncture reduce pain responses compared with no treatment.

¶ Positioning (tucking arms and legs) in preterm infants One RCT found
limited evidence that pain responses were reduced by tucking the arms and
legs into a mid-line flexed position during heel puncture.

¶ Rocking We found limited evidence that rocking reduces pain related stress
compared with placebo.

¶ Multiple doses of sweet solution One small RCT found no significant
difference in pain of heel puncture between multiple and single doses of
sucrose.

¶ Swaddling One small RCT found no significant difference in pain responses
from swaddling compared with no swaddling.

¶ Breast milk or breast feeding RCTs found no evidence that breast milk or
breast feeding during heel puncture reduced pain responses or crying in
neonates compared with water.

¶ Prone position One RCT found no significant difference in pain score between
prone position and either side or supine position during heel puncture.

¶ Topical anaesthetics Systematic reviews and additional RCTs found no
evidence of reduced pain responses, particularly crying, following heel punc-
ture with topical anaesthetic (lidocaine, lidocaine–prilocaine emulsion, or
tetracaine [amethocaine]) compared with placebo.

¶ Warming Two RCTs in term infants found no benefit of warming before heel
puncture.

Reducing pain related distress during venepuncture
¶ Breast feeding One RCT found that breast feeding during venepuncture

reduced pain responses compared with oral water or being held. The RCT found
no significant difference in pain response between breast feeding and oral
glucose.

¶ Oral glucose RCTs have found that oral glucose reduces pain responses
(particularly the duration of crying) in term and preterm infants compared with
water or no treatment. One RCT found no significant difference in pain scores
between sucrose and glucose.

¶ Oral sucrose RCTs have found that oral sucrose reduces pain responses
(particularly the duration of crying) in term and preterm infants compared with
water or no treatment. One RCT found no significant difference in pain between
sucrose and glucose.
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¶ Pacifiers One RCT found that pacifiers reduced pain responses compared with
water or no treatment in term infants undergoing venepuncture.

¶ Topical anaesthetics Four RCTs found limited evidence that
lidocaine–prilocaine emulsion reduced pain responses to venepuncture com-
pared with placebo. Two RCTs found that tetracaine (amethocaine) gel reduced
pain and crying during venepuncture compared with placebo.

¶ Other sweeteners We found no RCTs of other sweeteners for venepuncture.

DEFINITION Methods of sampling blood in infants include heel puncture,
venepuncture, and arterial puncture. Heel puncture involves lancing
of the lateral aspect of the infant’s heel, squeezing the heel, and
collecting the pooled capillary blood. Venepuncture involves aspi-
rating blood through a needle from a peripheral vein. Arterial blood
sampling is not discussed in this review. RCTs in this review were
performed in a hospital care setting and the evidence relates to
preterm and ill infants who have multiple blood tests, rather than
infants undergoing heel puncture tests for routine screening. The
results therefore cannot be applied to routine screening heel
puncture tests in healthy infants.

INCIDENCE/
PREVALENCE

Almost every infant in the developed world undergoes heel puncture
to screen for metabolic disorders (e.g. phenylketonuria). Many
infants have repeated heel punctures or venepunctures to monitor
blood glucose or haemoglobin. Preterm or ill neonates may undergo
1–21 heel punctures or venepunctures per day.1–3 These punctures
are likely to be painful. Heel punctures comprise 61–87% and
venepunctures comprise 8–13% of the invasive procedures per-
formed on ill infants. Analgesics are rarely given specifically for
blood sampling procedures, but 5–19% of infants receive analgesia
for other indications.2,3 In one study, comfort measures were
provided during 63% of venepunctures and 75% of heel punctures.3

AETIOLOGY/
RISK FACTORS

Blood sampling in infants can be difficult to perform, particularly in
preterm or ill infants. Young infants may have increased sensitivity
and more prolonged responses to pain than older age groups.4

Factors that may affect the infant’s pain responses include post-
conceptional age, previous pain experience, and procedural
technique.

PROGNOSIS Pain caused by blood sampling is associated with acute behavioural
and physiological deterioration.4 Experience of pain during heel
puncture seems to heighten pain responses during subsequent
blood sampling.5 Other adverse effects of blood sampling include
bleeding, bruising, haematoma, and infection.

AIMS OF
INTERVENTION

To obtain an adequate blood sample with minimal pain for the infant
and minimal adverse effects of treatments.

OUTCOMES We found no easily administered, widely accepted assessment of
pain in infants. Where available, we have analysed the proportion of
infants crying, or the duration of crying. Other pain related
responses measured in the studies included facial expressions (the
number of specific expressions, or the duration of those expres-
sions), heart rate, and transcutaneous oxygen saturation levels.
Studies used composite scales composed of behavioural and
cardiorespiratory signs of pain related distress, or both, only some
of which have been validated, such as the Premature Infant Pain
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Profile (see glossary, p 495) scale. We have not pooled differences
in pain related responses or for different pain scales. The assess-
ment of pain is difficult in pre-verbal children. Pain assessment
methods varied in the RCTs, and a validated scale was not always
used. Some measurements (e.g. facial expression) are difficult to
score objectively. In many RCTs, blinding was not possible (e.g.
where pacifiers were used).

METHODS Clinical Evidence search and appraisal May 2003, and additional
hand searches by contributors.

QUESTION What are the effects of interventions to reduce pain
related distress during heel puncture?

OPTION ORAL SWEET SOLUTIONS

RCTs have found that oral sucrose, glucose, or other sweeteners reduce
pain responses in preterm and term infants (particularly the duration of
crying when given 2 minutes before blood sampling) compared with water
or no treatment. Evidence for sucrose in term infants was more limited;
less than half of the RCTs found an effect. One small RCT found no
significant difference between multiple and single doses of sucrose in
pain scores for heel puncture. We found no clear evidence that any one
sugar is superior to the others. There was weak evidence that solutions
of 24% or more were more effective. Three RCTs in term infants found
that sucrose plus pacifier was more effective than pacifier alone, but one
RCT found no effect in preterm infants.

Benefits: Sucrose: We found one systematic review (search date 2001,6 4
RCTs7–10) and three additional RCTs11–13 comparing oral sucrose
(0.05–2.00 mL of 7.5–70%) versus water or no treatment in
preterm newborns. All seven RCTs found that sucrose (24–70%)
significantly reduced pain responses and pain scores compared
with water. Three of these seven RCTs also found that the time spent
crying during the procedure and the total duration of crying was
significantly reduced with sucrose (25% and 50%).7,9,13 One RCT
found no significant difference between 15% sucrose and water.13

We found one systematic review (search date 2001,6 7
RCTs9,10,14–18) and 12 additional RCTs11–13,19–28 comparing oral
sucrose (0.05–2.00 mL of 7.5–70%) versus water or no treatment
in term newborns. Eight of the 19 RCTs found that sucrose
(12–70%) significantly reduced pain scores compared with
water.10,12,15,17,23–26 Eight of the 19 RCTs found that sucrose
decreased the percentage of time spent crying compared with
water.14,15,17,19–21,24,28 Nine of the 19 RCTs found that sucrose
significantly reduced crying time (mean or median differences
16–90 seconds).9,16,18,22–27 Two of the 19 RCTs found a significant
difference only for infants given 25–50% sucrose and not for those
given lower concentrations.13,16 One RCT used a low concentration
of sucrose (2 mL of 7.5%), and found no significant difference in
duration of crying.29 Sucrose plus pacifier: We found three RCTs
comparing a pacifier (see glossary, p 495) dipped in 12–24%
sucrose or table sugar crystals versus pacifier dipped in
water.27,28,30 One RCT was in preterm infants.30 It found no signifi-
cant difference in pain responses (mean Premature Infant Pain
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Profile [PIPP] score [see glossary, p 495]) between pacifier dipped
in 12–24% sucrose or table sugar crystals and pacifier dipped in
water.30 Two RCTs were in term infants.27,28 Both RCTs found that
pacifier dipped in 12–24% sucrose or table sugar crystals reduced
crying time compared with pacifier dipped in water.27,28 Sucrose
plus holding: We found one RCT (94 term infants) comparing
sucrose, sucrose plus holding, holding with water, and water
alone.15 It found that pain scores and duration of crying decreased
in the holding group compared with no holding and in the sucrose
groups compared with no sucrose, but the differences were of
borderline significance. There was no evidence of an interaction
between sucrose and holding (P = 0.37). We found no RCTs in
preterm infants. Glucose: We found four systematic reviews
(search dates 1995,31 2001,6 1998,32 2000;33 2 RCTs 14,34),
three additional RCTs, and one subsequent RCT.26,35–37 One of the
additional RCTs (crossover, 17 infants) was in preterm infants.35 It
found that 10% glucose significantly reduced mean pain scores
compared with no treatment. Two RCTs identified by the systematic
reviews, two additional RCTs, and one subsequent RCT were in term
infants.14,26,34,35,37 All five RCTs compared glucose (1–2 mL of
10–33% solution) with water or no treatment before heel punc-
ture.14,26,34,35 Two RCTs found fewer infants cried with 30% glucose
compared with water or no treatment.34,35 One RCT found that 30%
glucose significantly reduced crying time (75% decrease) compared
with no treatment, but it found no significant difference in crying
time (50% decrease) between 10% glucose and no treatment (50%
decrease).34 One RCT found no significant difference in mean crying
time between 12% glucose and water.14 One RCT found a signifi-
cant reduction in pain scores with 33% glucose compared with no
treatment.37 One RCT found no significant difference in mean crying
time or pain scores between 12.5% glucose and water (pain: mean
PIPP score reduced by 2.5; P < 0.001).26 Glucose plus pacifier:
We found three RCTs comparing a pacifier dipped in 10–33%
glucose versus no treatment, water, glucose alone, or pacifier
alone.26,36,37 One crossover RCT was in preterm infants.36 It found
that glucose plus pacifier significantly reduced the mean pain score
compared with no treatment (glucose plus pacifier v no treatment:
reduction in mean PIPP score 3.6 for glucose plus pacifier;
P = 0.001).36 Two RCTs were in term infants.26,37 The RCTs found
that glucose (12.5% and 33%, respectively) dipped pacifiers sig-
nificantly reduced crying time and pain score compared with glu-
cose alone, water, or no treatment.26,37 Other sweeteners: We
found three systematic reviews (search dates 1995,31 2001,6

1998;32 1 RCT17) and one additional RCT in term infants.38 The RCT
in the review found that hydrogenated glucose (see glossary, p 495)
significantly decreased pain scores, duration of first cry, and per-
centage of time spent crying compared with water, but found no
significant difference compared with sucrose.17 The additional RCT
(120 term infants) comparing an artificial sweetener (10 parts
cyclamate and 1 part saccharin) with water found small but signifi-
cant differences in percentage of time crying and pain scores.38 We
found no RCTs in preterm infants. Concentration of glucose or
sucrose: We found two systematic reviews (search dates 20016

and 1998;32 1 RCT34) and six additional RCTs of the effects of
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glucose or sucrose concentration in heel puncture.14,16,17,22,34,39

We found no RCTs solely in preterm infants. We found one RCT of 60
term and preterm infants.34 It found no significant difference
between 10% and 30% glucose in the duration of crying or in the
proportion of babies who cried at all (no crying: 40% with 10%
glucose v 53% with 30% glucose; P > 0.05). Three RCTs were in
term infants.14,16,17 One RCT (75 neonates) found that increasing
concentrations of sucrose (2 mL of 12.5%, 25%, and 50%) pro-
duced significantly greater reductions in duration of crying.16 The
other two RCTs (56 infants) found no difference in duration of crying
with different sucrose concentrations (2 mL of 25–50% or 12–25%
sucrose).14,17 Multiple doses of sweeteners: We found one RCT
(32 preterm neonates, mean gestation 31 weeks), which compared
a single dose (0.5 mL) of 24% sucrose 2 minutes before heel
puncture versus three doses given 2 minutes before the procedure,
immediately before the procedure, and during the procedure.11

Pain scores measured at five points during the procedure were
significantly different only at the latest time. We found no RCTs in
term infants. Sucrose versus glucose: We found two RCTs (226
term infants undergoing heel puncture) comparing glucose versus
sucrose.22,26 One RCT found that 30% sucrose reduced crying time
by a mean of 30 seconds compared with 30% glucose
(P = 0.006).22 The second RCT found no significant difference
between 12.5% sucrose and 12.5% glucose.26 We found no RCTs
in preterm infants. Sucrose versus breast milk: We found one
small RCT (20 term infants).28 It found that sucrose plus pacifier
significantly reduced the percentage of time crying compared with
colostrum plus pacifier. We found no RCTs in preterm infants.

Harms: No adverse effects from oral sucrose or glucose administered to full
term or preterm infants were reported in any of the RCTs. Transient
choking and oxygen desaturation have been associated with the
administration of oral sweeteners (directly into the mouth and when
administered on a pacifier).40 The safety of repeated oral adminis-
tration of sucrose or glucose has not been adequately investigated.
There is no evidence that repeated dosing with sweeteners leads to
conditioning. Theoretical adverse effects include hyperglycaemia
and necrotising enterocolitis.

Comment: There is concern that parents, impressed with the calming effect of
sweeteners, may continue to use it at home. This could be harmful
in high concentrations or repeated doses. Some studies were
crossover RCTs, which may produce biased estimates of the effect
of sucrose if neonates become habituated to pain or if the washout
period between interventions is too short.7,9,12 Only some RCTs
reported adequate concealment of allocation.7,8,11,15,23,35,39 In
one study, it was uncertain whether infants were randomly allo-
cated.20 Most had blinded measurement of at least some of the
pain responses, particularly crying, on the basis of independent
audio or video tape recordings. One RCT had no blinded outcome
assessment.9 We found inadequate evidence about the benefits or
harms of repeated administration of sucrose or glucose for repeated
blood sampling.
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OPTION BREAST MILK OR BREAST FEEDING

RCTs found no evidence that breast milk or breast feeding reduced pain
responses or crying in neonates undergoing heel puncture compared with
water. One RCT found no evidence that breast milk plus pacifier was more
effective than pacifier alone. One RCT found that breast feeding reduced
pain responses compared with swaddling in the cot.

Benefits: Breast milk: We found one systematic review (search date
1998,32 2 RCTs,18,34 126 preterm and term neonates undergoing
heel puncture) and two subsequent RCTs (177 term infants)25,38

comparing breast milk or colostrums (1–2 mL) versus water. None
found a significant effect of breast milk on duration of cry-
ing18,25,34,38 or proportion of infants not crying.34 Breast milk plus
pacifier: One RCT (20 term infants) found no significant difference
between infants given a pacifier (see glossary, p 495) dipped in
breast milk versus a pacifier dipped in water.28 Breast feeding:
One RCT compared term infants who were held and breast fed with
infants given water or breast milk in their cot (62 term infants).25 No
significant effect was found for breast feeding compared with water
or breast milk on the duration of crying. Another RCT (30 term
infants) compared breast feeding with being swaddled in the cot.41

Breast feeding decreased the duration of grimacing (mean
17.2 seconds in breastfed v 83.3 seconds in swaddled babies) and
the duration of crying (mean 8.8 seconds breastfed v 72.7
seconds).

Harms: None reported.

Comment: Concealment of allocation was not clearly stated in any RCT.
Assessment of pain responses was blind in two RCTs25,38 and not
clearly stated in two other RCTs.18,34

OPTION TOPICAL ANAESTHETICS

Systematic reviews and additional RCTs found no evidence of reduced
pain responses, particularly crying, following heel puncture with topical
anaesthetic (lidocaine, lidocaine–prilocaine emulsion, or tetracaine
[amethocaine]) compared with placebo.

Benefits: Lidocaine or lidocaine–prilocaine emulsion: We found three
systematic reviews (search dates 1996,42 1998,32 and 1998;43 5
RCTs44–48) and one additional RCT,1 comparing lidocaine or
lidocaine–prilocaine emulsion versus placebo in neonates under-
going heel puncture. Treatments were usually given 30–60 minutes
before heel puncture, with the exception of one RCT that ran-
domised infants to eight application times (10–120 minutes before
heel puncture).47 The six RCTs used different assessments of pain
responses. Three RCTs included 186 preterm neonates,1,44,45 and
three RCTs included 192 infants who were mainly term
neonates.46–48 None of the RCTs found a significant difference in
pain scores between lidocaine or lidocaine–prilocaine emulsion and
placebo. One RCT found no significant difference between
lidocaine–prilocaine emulsion and placebo in the proportion of
infants who cried during the procedure (54/56 [96%] v 52/54
[96%]).47 Tetracaine (amethocaine) versus placebo: One RCT
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(60 infants, median gestation 36 weeks, undergoing heel puncture
using an automated device) found no significant difference between
tetracaine and placebo in pain score or the proportion of infants
who cried (20/30 [67%] with tetracaine v 13/29 [45%]; ARI +22%,
95% CI –4% to +47%).49 Topical anaesthetic versus sucrose:
We found no studies of topical anaesthetic versus sweet solutions
for heel puncture. Topical anaesthetic versus pacifiers: We
found no RCTs.

Harms: We found six RCTs (250 infants), which reported absence of adverse
reactions to lidocaine–prilocaine emulsion or to placebo, or no
difference in minor, transient local reactions.1,46–48,50,51 One cohort
study (500 neonates) found unusual cutaneous effects associated
with lidocaine–prilocaine emulsion in four neonates under 32
weeks’ gestation.52 Methaemoglobinaemia can occur with the
prilocaine constituent of lidocaine–prilocaine emulsion. Levels of
methaemoglobin over 25–30% can cause clinical symptoms of
hypoxia.53 We found one systematic review (search date 1996, 12
RCTs or cohort studies, > 355 neonates)42 and two subsequent
RCTs (167 neonates)1,53 of lidocaine–prilocaine emulsion for heel
puncture, venepuncture, circumcision, or lumbar puncture. All but
one of these studies found mean methaemoglobin levels less than
1.5% in neonates given lidocaine–prilocaine emulsion. The other
RCT (47 preterm and term infants given lidocaine–prilocaine emul-
sion) found that the highest mean methaemoglobin levels (2.3%,
range 0.6–6.2%) occurred after 15 days of repeated doses of
lidocaine–prilocaine emulsion.52 A systematic review found two
case reports of neonates who were treated with oxygen at methae-
moglobin levels of 12% and 16%.42 No local skin reactions were
seen after application of tetracaine or placebo in the 140 neonates
studied.

Comment: Some of the studies reported adequate concealment of
allocation.51,54–56 Three RCTs used videotaped recordings of pain
responses to blind assessors to the intervention.50,51,54,55 In the
other RCTs, although placebo ointment was used, pain responses
were assessed by observers at the time of the procedure, rather
than by scoring of video film. Deduction of treatment allocation may
have been possible in the studies including lidocaine–prilocaine
emulsion because of the smell and skin blanching caused by
lidocaine–prilocaine emulsion. One study excluded 25% of children
who had high behaviour scores before puncture, and presented
results only for selected subgroups.50 The findings of this study may
be difficult to generalise.

OPTION PACIFIERS

Eight RCTs have found reduced pain responses in term and preterm
infants given pacifiers compared with no treatment before heel puncture.
Three RCTs found weak evidence that pacifiers dipped in sucrose reduced
pain responses compared with pacifiers alone.

Benefits: Pacifier alone: We found one systematic review (search date
2001,6 1 RCT30) and seven additional RCTs comparing pacifiers
(see glossary, p 495) versus no treatment (445 infants, of whom
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271 were preterm).24,30,36,57–60 Four of the RCTs were crossover
trials.30,36,57,58 Pacifiers were given 2–5 minutes before heel punc-
ture. RCTs found that pacifiers significantly reduced pain
responses36,45,59 or the percentage of time spent in a distressed,
fussy, or awake state compared with no pacifiers.58,59 In the three
RCTs in term infants, those given a pacifier cried for significantly less
time,24,57,60 spent less time in fussy or awake states,60 or had
reduced pain score.57 However, reductions were not significant for
all measures of pain; in one study grimacing was not significantly
reduced by the pacifier24 and, in another, the pain score was similar
during the procedure but fell more quickly in babies given pacifi-
ers.57 Pacifier plus multimodal sensory stimulation: We found
two RCTs.36,37 They found that a pacifier plus multimodal sensory
stimulation (pacifer plus glucose, massage, visual, and auditory
stimulation) during heel puncture significantly reduced the pain
score when compared with no treatment,36 or pacifier alone, or
glucose plus pacifier.37 One RCT (crossover, 17 preterm infants)
found a mean Premature Infant Pain Profile score (see glossary,
p 495) reduction when compared with no pacifier (7.15;
P < 0.001) and when compared with glucose plus pacifer, pacifier
alone, or glucose alone (mean Premature Infant Pain Profile score
reduction 2.6–4.55; P < 0.01 for each of the 3 comparisons).36

Another RCT found that multimodal sensory stimulation was even
more effective than glucose plus pacifier in reducing pain scores in
term infants.37 Pacifiers plus sucrose: See benefits of oral sweet
solutions, p 485.

Harms: No adverse effects were reported in any of the studies. The use of
pacifiers has been associated with transient choking and oxygen
desaturation.

Comment: None of the studies explicitly defined the method of allocation to
pacifier or no treatment. Three RCTs blinded assessors to the
intervention by analysing audio tapes of crying during the proce-
dure.36,58,60 Measurement of pain responses on the basis of facial
expressions were not blinded to the pacifiers or music intervention.

OPTION PHYSICAL CONTACT (HOLDING, ROCKING, POSITIONING,
SWADDLING, WARMING, AND PRIOR HANDLING)

We found insufficient evidence from one small RCT about the effects of
swaddling. Two RCTs have found that holding reduces crying during heel
puncture compared with swaddling. One RCT found that sucrose did not
appear to modify the effect of holding. We found limited evidence that
rocking reduces pain related stress compared with placebo. One RCT
found limited evidence that pain responses were reduced by tucking the
arms and legs into a mid-line flexed position during heel puncture, or by
avoiding stressful handling before heel puncture. One RCT found no
significant difference in pain score between prone position and either
side or supine position during heel puncture. Two RCTs found no effect of
warming before heel puncture.

Benefits: Swaddling versus no swaddling: We found no systematic review
but found one small crossover RCT (15 neonates).61 It found no
significant difference in facial expressions of pain or arousal state
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between swaddling immediately after heel puncture and no swad-
dling.61 Holding versus swaddling: We found no systematic
review but found two RCTs (124 term infants undergoing heel
puncture).15,62 One RCT (30 infants) compared holding the baby
with skin to skin contact versus being swaddled in a crib.62 It found
that holding significantly reduced crying and grimacing compared
with swaddling (proportion crying during procedure 8% v 45%;
ARR 37%, CI not reported; NNT 3, 95% CI 2 to 13). Rocking: We
found no systematic review but found two RCTs comparing rocking
versus no intervention.8,60 One RCT (44 preterm infants, 25–34
weeks’ gestation) compared 0.05 mL water given before heel
puncture versus simulated rocking using a respirator attached to an
air mattress.8 The study found no significant differences in facial
expressions of pain. The other RCT (40 term neonates) compared
no intervention with being held vertically and rocked by the exam-
iner.60 The study found that rocking reduced the duration of crying
(P = 0.05) during the procedure and the risk of persistent crying
(2/20 [10%] with rocking v 9/20 [45%] with no intervention;
ARR 35%, CI 10% to 60%; NNT 3, 95% CI 2 to 10). Positioning:
We found no systematic review but found four RCTs comparing
positioning, swaddling, or stressful handling versus no interven-
tion.30,61,63,64 One crossover RCT (122 preterm infants, 25–34
weeks’ gestation, undergoing heel puncture) compared prone posi-
tion versus side or supine position.30 The study found no significant
difference in the mean pain score. Another RCT (crossover, 30
preterm neonates, 25–35 weeks’ gestation) compared facilitative
tucking during and after heel puncture (defined as the gentle
containment of arms and legs in a flexed, mid-line position) versus
no intervention.63 The RCT found a significant reduction in the total
crying time and time to quietening (mean cry duration 2.2 v 0.3
minutes; P < 0.001). The fourth RCT (48 mainly preterm infants,
mean gestation < 35 weeks) compared handling (as if being
prepared for a lumbar puncture) with avoidance of handling for
10 minutes prior to heel puncture.64 The study found that prior
handling increased facial expressions of pain, the proportion of time
crying, and crying at all during the 2 minutes after heel puncture
(21/21 [100%] handled babies cried v 21/27 [78%] non-handled
babies; ARR +22%; CI –24% to +68%). Warming: We found one
systematic review (search date 1998,32 1 RCT65) and one subse-
quent RCT.66 The RCT identified by the review compared 57 term
infants undergoing heel puncture on 80 occasions with an auto-
mated lancet with (41 infants) or without (40 infants) prior warming
of the heel. The heel was warmed for 10 minutes with a gel pack at
40 °C. It found no significant difference in the proportion of infants
who grimaced and cried between warming and not warming (14/41
[34%] v 10/40 [25%]; RR 1.4, 95% CI 0.7 to 2.7). Sampling time
was slightly longer in the warmed heels (median time 44 seconds,
interquartile range 25–62 seconds v 40 seconds, interquartile
range 28–72 seconds), but the number of repeat punctures was
slightly lower (5/41 [12%] v 8/40 [20%]; RR 0.6, 0.2 to 1.7). The
subsequent RCT (100 preterm infants) found no significant differ-
ence in the crying time or number of repeated punctures after heel
warming compared with no warming.66

Harms: No adverse events were reported for any of these interventions.
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Comment: Holding: Assessment of crying was based on analysis of audio or
videotape recordings and was blind to the sucrose intervention
but not to holding.15,62 Assessments based on facial expressions
were not blind to the intervention. Rocking: The method of
allocation to rocking or standard care was adequate in one study8

and unclear in the other.59 Both studies used blinded assessment
of pain responses based on video8 and audio tape60 recordings.
Position, swaddling, and prior handling: None of the studies
explicitly reported the method of allocation to the interventions,
and only the study comparing handling versus no handling
assessed pain responses blind to the intervention.64 Warming:
The method of allocation was not reported and assessment of
outcomes was not blind to the intervention.

QUESTION What are the effects of interventions to reduce pain
related distress during venepuncture?

OPTION ORAL SWEET SOLUTIONS

RCTs have found that oral sucrose or glucose reduce pain responses
(particularly the duration of crying) compared with water, topical
anaesthetic or no treatment in term and preterm infants undergoing
venepuncture. One RCT found that 25% glucose was more effective than
10% glucose. We found no RCTs of other sweetners.

Benefits: Sucrose: We found two systematic reviews (search dates 1995,31

2001;6 2 RCTs39,67) and one additional RCT.68 One RCT (28 infants)
in the review was in preterm infants.67 It found that 24% sucrose
reduced crying time compared with water but found no significant
difference between 12% sucrose and water (20 infants: mean
duration of crying 19 seconds with 24% sucrose v 73 seconds with
water). One RCT identified by the review and the additional RCT
were in term infants.39,68 Both RCTs (201 infants) found that
24–30% sucrose significantly reduced the duration of crying and
pain scores compared with water or no treatment. Glucose: We
found four RCTs comparing 2 mL of 10–30% glucose versus water in
infants undergoing venepuncture.35,39,69,70 One RCT (60 infants)
was in preterm infants.69 It found that 25% glucose significantly
reduced the duration of crying compared with water but found no
significant difference between 10% glucose and water (mean
duration of crying: 40.5 seconds [SD 38.98] with 25% glucose v

68.9 seconds [SD 44.15] with 10% glucose v 85.5 seconds [SD
44.1] with water). Three RCTs were in term infants.35,39,70 The first
RCT (60 infants) found that glucose significantly reduced pain
scores compared with water but found no difference in the propor-
tion of infants crying (46% with glucose v 39% with water).35 The
second RCT (75 infants) found significantly reduced median pain
scores with glucose compared with water or no treatment (median
pain score difference 2 [glucose 5, water 7], 95% CI 1 to 4;
P = 0.005).39 The third RCT (201 infants) compared 30% glucose
plus placebo on the skin versus lidocaine–prilocaine topical anaes-
thetic cream plus oral water.70 It found that glucose significantly
improved Premature Infant Pain Profile (PIPP) score (see glossary,
p 495) and duration of pain compared with topical anaesthetic
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cream (PIPP scores: 4.6 with glucose v 5.7 with anaesthetic cream,
P = 0.0314; median duration of crying: 1 second with glucose v

18 seconds with topical anaesthetic, P < 0.001). It also found that
glucose significantly reduced the proportion of infants thought to
have pain (defined as PIPP > 6: 19.3% with glucose v 41.7% with
anaesthetic cream, P = 0.0007). Other sweeteners: We found no
RCTs of other sweeteners for venepuncture. Concentration of
glucose or sucrose: One RCT found that 25% glucose significantly
reduced the duration of crying compared with 10% glucose
(40.5 seconds v 68.9 seconds).69 Sucrose versus glucose: One
RCT (150 term infants) found no significant difference between
30% sucrose and 30% glucose in pain scores.39

Harms: No adverse effects from oral sucrose or glucose administered to full
term or preterm infants were reported in any of the RCTs. Transient
choking and oxygen desaturation have been associated with the
administration of oral sweeteners (directly into the mouth and when
administered on a pacifier).40 The safety of repeated oral adminis-
tration of sucrose or glucose has not been adequately investigated.
Theoretical adverse effects include hyperglycaemia and necrotising
enterocolitis.

Comment: See comment under oral sweet solutions with heel puncture,
p 487.

OPTION TOPICAL ANAESTHETICS

Four RCTs found limited evidence that lidocaine–prilocaine emulsion
reduced pain responses to venepuncture compared with placebo. Two
RCTs found that tetracaine (amethocaine) gel reduced pain and crying
during venepuncture compared with placebo.

Benefits: Lidocaine–prilocaine emulsion: We found two systematic reviews
(search dates 199642 and 1998;32 2 RCTs54,71) and two additional
RCTs50,51, which compared lidocaine–prilocaine emulsion versus
placebo in infants undergoing venepuncture. One RCT (120 term
infants) found that lidocaine–prilocaine emulsion significantly
reduced the duration of crying and pain score at 15 seconds after
venepuncture compared with placebo, but found no significant
difference in pain score 60 seconds after venepuncture (median
duration of crying: 12 seconds v 31 seconds; P < 0.05; pain score:
Neonatal Facial Coding System score (see glossary, p 495) 287 v

374; P = 0.02).54 The second RCT (60 children) found that 19/28
in the lidocaine–prilocaine emulsion group and 14/28 in the pla-
cebo group did not cry at all during the procedure.71 The study did
not measure duration of crying or pain score. The third RCT (41
infants and toddlers) found that lidocaine–prilocaine emulsion sig-
nificantly reduced behavioural pain score compared with placebo
(P < 0.01).50 The fourth RCT (19 preterm infants) found no signifi-
cant difference in pain or total duration of crying between
lidocaine–prilocaine emulsion and placebo (pain assessed using
Neonatal Facial Coding System score, mean difference 0, 95% CI
–2.00 to +1.75; median difference in duration of crying: –22
seconds, 95% CI –96 seconds to +24 seconds).51 Tetracaine
(amethocaine) versus placebo: Two RCTs (80 preterm and term
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neonates undergoing venepuncture) found that tetracaine signifi-
cantly reduced pain scores and the proportion who cried compared
with placebo (4/19 [21%] with tetracaine v 15/20 [75%] with
placebo; ARR 54%, 95% CI 2% to 80%; NNT 2, 95% CI 1 to 4).55,56

Topical anaesthetic versus sucrose: We found one RCT (55
venepunctures in 51 term neonates), which compared lidocaine–
prilocaine emulsion versus 24% sucrose versus lidocaine–
prilocaine emulsion plus sucrose versus water.68 Crying was taped
and assessed blind to treatment. Lidocaine–prilocaine emulsion
alone was reported to be less effective than sucrose alone or
lidocaine–prilocaine emulsion plus sucrose, but analyses were not
presented. Topical anaesthetic versus oral glucose: See oral
sweet solutions, p 492. Topical anaesthetic versus pacifiers:
We found no RCTs.

Harms: See harms under topical anaesthetics with heel puncture, p 489.

Comment: Some of the studies reported adequate concealment of alloca-
tion.46,47,49 One RCT used videotaped recordings of pain responses
to blind assessors to the intervention.49

OPTION PACIFIERS

One RCT found that pacifiers reduced pain responses compared with
water or no treatment in term infants undergoing venepuncture.

Benefits: We found one RCT (100 term infants undergoing venepuncture)
comparing a pacifier (see glossary, p 495) or a pacifier plus sucrose
versus no treatment or 2 mL water orally in infants.67 The study
found a significant reduction in the pain score during the procedure
(median difference in 10 point pain score 5 for pacifiers alone v

water and 6 for pacifiers plus sucrose v water; P < 0.0001).

Harms: The RCT reported no adverse effects.67 The use of pacifiers has
been associated with transient choking and oxygen desaturation.

Comment: The RCT did not explicitly define the method of allocation to pacifier
or no treatment.67

OPTION BREAST FEEDING

One RCT found that breast feeding during venepuncture reduced pain
responses compared with oral water or being held. The RCT found no
significant difference in pain response between breast feeding and oral
glucose

Benefits: We found no systematic reviews but we found one RCT.72 The RCT
(180 term infants) compared four treatments while the infant was
held in its mother’s arms during venepuncture: breast feeding, no
intervention, sterile water, and 30% glucose plus pacifier. It found
that breast feeding significantly reduced pain response compared
with holding alone or sterile water (median premature infant pain
profile score [see glossary, p 495]: 4.5 with breast feeding v 13 with
holding v 12 with sterile water; P < 0.0001 for breast feeding v

holding; P < 0.0001 for breast feeding v sterile water). It found no
significant difference in pain response between breast feeding and
glucose (median premature infant pain profile score 4.5 with breast
feeding v 4 with glucose, P = 0.28).
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Harms: The RCT found no adverse effects.72

Comment: Blinding was impossible in the RCT because of the nature of the
interventions.72

GLOSSARY
Hydrogenated glucose syrup An aqueous solution of hydrogenated part hydro-
lysed starch composed of a mixture of mainly maltitol with sorbitol and hydrogen-
ated oligosaccharides and polysaccharides. Preparations containing a minimum
98% maltitol are known as maltitol syrup.
Neonatal Facial Coding System (NFCS) score Facial coding system used to
evaluate pain responses in full term and preterm infants. Presence or absence of
six facial actions (e.g. eyes squeezed shut, deepening of the naso-labial furrow) is
recorded.
Pacifier A device with a teat that a baby sucks on for comfort. Some pacifiers can
deliver a liquid to the baby. Also known as a “dummy”, “soother”, or “plug” in some
countries.
Premature Infant Pain Profile (PIPP) score A seven item composite scale that
scores behavioural and cardiorespiratory pain responses coded 0 to 3 (maximum
score 21).
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QUESTIONS

Effects of interventions to reduce the risk of sudden infant death
syndrome . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .499

INTERVENTIONS

Beneficial
Advice to avoid prone

sleeping* . . . . . . . . . . . . . .499

Likely to be beneficial
Advice to avoid tobacco smoke

exposure* . . . . . . . . . . . . . .500

Unknown effectiveness
Advice to avoid bed sharing* . .502
Advice to avoid over heating or

over wrapping* . . . . . . . . . .501

Advice to avoid soft sleeping
surfaces* . . . . . . . . . . . . . .501

Advice to breastfeed* . . . . . . .503
Advice to promote soother

use* . . . . . . . . . . . . . . . . . .503

*Observational evidence only, RCTs
unlikely to be conducted

See glossary, p 504

Key Messages

¶ Advice to avoid prone sleeping Several observational studies found that
campaigns involving advice to encourage non-prone sleeping positions were
followed by a reduced incidence of sudden infant death syndrome. RCTs are
unlikely to be conducted.

¶ Advice to avoid tobacco smoke exposure Several observational studies
found limited evidence that campaigns to reduce several risk factors for sudden
infant death, which included tobacco smoke exposure, were followed by a
reduced incidence of sudden infant death syndrome. RCTs are unlikely to be
conducted.

¶ Advice to avoid bed sharing One observational study found that a campaign
to reduce several risk factors for sudden infant death, which included advice to
avoid bed sharing, was followed by a reduced incidence of sudden infant death
syndrome. RCTs are unlikely to be conducted.

¶ Advice to avoid over heating or over wrapping Three observational studies
found limited evidence that campaigns to reduce several risk factors for sudden
infant death, which included over wrapping, were followed by a reduced
incidence of sudden infant death syndrome. RCTs are unlikely to be conducted.

¶ Advice to avoid soft sleeping surfaces We found no evidence on the effects
of avoiding soft sleeping surfaces in the prevention of sudden infant death
syndrome.

¶ Advice to breastfeed One non-systematic review of observational studies and
three additional observational studies found that campaigns to reduce several
risk factors for sudden infant death, which included advice to breastfeed, were
followed by a reduced incidence of sudden infant death syndrome. In some
countries, however, incidence had begun to fall before the national advice
campaigns. RCTs are unlikely to be conducted.
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¶ Advice to promote soother use We found insufficient evidence on soother
use in the prevention of sudden infant death syndrome.

DEFINITION Sudden infant death syndrome (SIDS) is the sudden death of an
infant aged under 1 year that remains unexplained after review of
the clinical history, examination of the scene of death, and
postmortem.

INCIDENCE/
PREVALENCE

The incidence of SIDS has varied over time and among nations
(incidence per 1000 live births of SIDS in 1996: Netherlands 0.3,
Japan 0.4, Canada 0.5, England and Wales 0.7, USA 0.8, and
Australia 0.9).1

AETIOLOGY/
RISK FACTORS

By definition, the cause of SIDS is not known. Observational studies
have found an association between SIDS and several risk factors
including prone sleeping (see glossary, p 504) position,2,3 prenatal
or postnatal exposure to tobacco smoke,4 soft sleeping surfaces,5,6

hyperthermia/over wrapping (see tables A, B, and C on web
extra),7,8 bed sharing (particularly with mothers who smoke),9,10

lack of breastfeeding,11,12 and soother (see glossary, p 504)
use.7,13

PROGNOSIS Although by definition prognosis is not applicable for an affected
infant, the incidence of SIDS is increased in the siblings of that
infant.14,15

AIMS OF
INTERVENTION

To reduce the incidence of SIDS, with minimal adverse effects from
interventions.

OUTCOMES Incidence of SIDS; adverse effects of interventions, measured
directly or by quality of life questionnaires.

METHODS Clinical Evidence search and appraisal March 2003, including a
search for observational studies.

QUESTION What are the effects of interventions to reduce the risk
of sudden infant death syndrome?

OPTION ADVICE TO AVOID PRONE SLEEPING

One non-systematic review and 12 observational studies found that
campaigns involving advice to encourage non-prone sleeping positions
were followed by a reduced incidence of sudden infant death syndrome.

Benefits: We found no systematic review and no RCTs comparing advice to
avoid prone sleeping (see glossary, p 504) positions versus no such
advice (see comment below). Observational studies after
national advice campaigns: We found one non-systematic review
(3 observational studies, 1 of which has also been reported sepa-
rately16),12 and 12 additional observational studies after national
advice campaigns (see comment below).9,17–28 The review and
additional observational studies describe eight campaigns that
delivered advice to avoid prone positioning alone (see table 1,
p 506),17–19,21,22,24-26 and seven campaigns that provided advice
to avoid a combination of different risk factors including prone
positioning (see table 2, p 507).9,12,16,20,23,27,28 The review and
additional observational studies all found that the incidence of
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sudden infant death syndrome (SIDS) was reduced after the cam-
paigns (see table 1, p 506 and table 2, p 507). One of the
additional observational studies found that the incidence of prone
positioning decreased significantly after the campaign (from 54%
before campaign to 5% after campaign; P < 0.001).27

Harms: No increased frequency of adverse effects of non-prone positioning
were reported in 13 observational studies of advice to avoid prone
sleeping.9,12,16–28 Two studies found no increase in the risk of
inhaling vomitus associated with non-prone positioning.26,29 Two
observational studies have documented a temporal relationship
between advice to avoid prone sleeping and an increase in the
incidence of occipital plagiocephaly without synostosis (see glos-
sary, p 504), whereas the incidence of other forms of plagiocephaly
with synostosis remained constant.30,31

Comment: The review of SIDS risk factor reduction campaigns in Norway,
Denmark, and Sweden reported that the campaign in Norway
provided advice to avoid prone sleeping plus advice to avoid
tobacco smoke exposure.12 However, the original paper describing
the Norwegian campaign reported that this campaign only provided
advice to avoid prone sleeping.16 One of the additional observa-
tional studies reported that the incidence of SIDS was declining
before the campaign started, and hence the reduction attributable
to advice provided by the campaign is not clear.9,20 A second
additional observational study did not report how advice was pro-
vided or exactly which SIDS risk factors were targeted, and it did not
describe details of the advice given to avoid exposure to cigarette
smoke (i.e. prenatally, postnatally, or both; maternal smoking alone
or smoking by other household members as well).23 A third addi-
tional observational study did not specify whether the advice to stop
smoking was given to mothers or other family members and what
advice was given regarding avoidance of over heating.27 Systematic
reviews of observational studies have found an association between
prone sleeping position and an increased risk of SIDS, leading to
the initiation of non-prone sleep campaigns in several countries.2,3

RCTs investigating the effects of advice to avoid prone positioning
may be considered unethical given the existing observational evi-
dence; they would also be difficult to conduct given the extremely
large units of randomisation required and the high level of pre-
existing public awareness regarding the risks associated with prone
positioning in sleep

OPTION ADVICE TO AVOID TOBACCO SMOKE EXPOSURE

One non-systematic review and four observational studies found limited
evidence that campaigns to reduce several risk factors for sudden infant
death, which included tobacco smoke exposure, were followed by a
reduced incidence of sudden infant death syndrome.

Benefits: We found no systematic review and no RCTs comparing advice to
avoid tobacco smoke exposure versus no such advice (see com-
ment below). Observational studies after national advice
campaigns: We found one non-systematic review (3 observational
studies, 1 of which has also been reported separately16),12 and four
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additional observational studies after national advice campaigns
(see table 2, p 507).9,20,23,27,28 The review and additional observa-
tional studies found that the campaigns were all followed by a
reduced incidence of sudden infant death syndrome (SIDS) during
the data collection periods (see table 2, p 507). However, the
campaigns included advice in addition to avoiding tobacco smoke
exposure, and in some countries the incidence of SIDS had started
to fall before the campaign started (see comment under advice to
avoid prone sleeping, p 500). The first additional observational
study found that the population attributable risk (see glossary,
p 504) of SIDS associated with maternal smoking alone was 44%
(prevalence 19%; OR 5.17), and for maternal smoking plus bed
sharing it was 33% (prevalence 5%; OR 11.1).9,20 The third addi-
tional observational study found that the percentage of mothers not
smoking during pregnancy increased significantly after the cam-
paign (from 77% before campaign to 82% after campaign;
P < 0.01).27 The fourth additional observational study found that
maternal smoking in Kanagawa province in Japan decreased from
9.4% to 0% after the campaign.28

Harms: None of the studies we found reported evidence on harms of a
reduction in infant tobacco smoke exposure.

Comment: The SIDS reduction attributable to a reduction in maternal smoking
is unclear. RCTs investigating the effects of advice to reduce infant
tobacco smoke exposure would be difficult to conduct given the
extremely large units of randomisation required and the high level of
pre-existing public awareness regarding the risks associated with
tobacco smoke exposure.

OPTION ADVICE TO AVOID SOFT SLEEPING SURFACES

We found no evidence on the effects of advice to avoid soft sleeping
surfaces in the prevention of sudden infant death syndrome.

Benefits: We found no systematic review, RCTs, or observational studies of
sufficient quality (see comment below).

Harms: None of the studies we found reported evidence on harms of advice
to avoid soft sleeping surfaces.

Comment: RCTs investigating the effects of advice to avoid soft sleeping
surfaces would be difficult to conduct given the extremely large
units of randomisation required.

OPTION ADVICE TO AVOID OVER HEATING OR OVER WRAPPING

One non-systematic review and one observational study found limited
evidence that campaigns to reduce several risk factors for sudden infant
death, which included over wrapping, were followed by a reduced
incidence of sudden infant death syndrome.

Benefits: We found no systematic review and no RCTs comparing advice to
avoid overheating or over wrapping (see glossary, p 504) versus no
such advice (see comment below). Observational studies after
national advice campaigns: We found one non-systematic review
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(3 observational studies, 1 of which has also been reported sepa-
rately16),12 and one additional observational study after national
advice campaigns (see table 2, p 507).27 Two of the national advice
campaigns reported in the review and the additional observational
study provided advice to avoid over heating or over wrapping plus
advice to avoid other risk factors for sudden infant death syndrome
(see comment under advice to avoid prone sleeping, p 500).12,27

The third campaign reported by the review did not provide advice on
over heating or over wrapping.12,16 The review and additional
observational study found that the campaigns were all followed by a
reduction in the incidence of sudden infant death syndrome during
the data collection periods (see table 2, p 507).

Harms: None of the studies we found reported evidence on harms of advice
to avoid over heating or over wrapping.

Comment: RCTs investigating the effects of advice to avoid over heating or over
wrapping would be difficult to conduct given the extremely large
units of randomisation required.

OPTION ADVICE TO AVOID BED SHARING

One observational study found that a campaign to reduce several risk
factors for sudden infant death, which included advice to avoid bed
sharing, was followed by a reduced incidence of sudden infant death
syndrome.

Benefits: We found no systematic review and no RCTs comparing advice to
avoid bed sharing versus no advice (see comment below).
Observational studies after national advice campaigns: We
found one observational study, which reported the results of a
national campaign that provided advice to avoid bed sharing, to
avoid prone sleeping (see glossary, p 504), to avoid exposing
infants to tobacco smoke from any source either during pregnancy
or for the first year of life, and to breastfeed if possible (see
comment below) (see table 2, p 507).9,20 The observational study
found that the incidence of sudden infant death syndrome reduced
after the campaign (see table 2, p 507), and that the population
attributable risk (see glossary, p 504) for sudden infant death
syndrome associated with maternal smoking plus bed sharing was
33% (prevalence 5%; OR 11.1).

Harms: None of the studies we found reported evidence on harms associ-
ated with advice to avoid bed sharing.

Comment: The observational study reported that advice to avoid bed sharing
was introduced after the main campaign had started.9,20 The study
also reported that the incidence of sudden infant death syndrome
was declining before the campaign started, and hence the reduc-
tion attributable to advice provided by the campaign is not clear.
RCTs investigating the effects of advice to avoid bed sharing would
be difficult to conduct given the extremely large units of randomi-
sation required.
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OPTION ADVICE TO BREASTFEED

One non-systematic review and three observational studies found that
campaigns to reduce several risk factors for sudden infant death, which
included advice to breastfeed, were followed by a reduced incidence of
sudden infant death syndrome.

Benefits: We found no systematic review and no RCTs comparing advice to
encourage breastfeeding versus no such advice in order to reduce
the incidence of sudden infant death syndrome (SIDS; see com-
ment below). Observational studies after national advice
campaigns: We found one non-systematic review (3 observational
studies, 1 of which has also been reported separately16),12 and
three additional observational studies after national advice cam-
paigns (see table 2, p 507).9,20,27,28 The review and additional
observational studies found that the campaigns were all followed by
a reduced incidence of SIDS during the data collection periods (see
table 2, p 507). However, the campaigns included advice other than
advice to encourage breastfeeding, and in some countries the
incidence of SIDS had started to fall before the campaign started
(see comment under advice to avoid tobacco smoke exposure,
p 501). The second additional observational study found that the
incidence of no breastfeeding decreased significantly after the
campaign (from 21% before campaign to 7% after campaign;
P < 0.001).27 The third additional observational study found that
rates of breastfeeding only in Kanagawa province in Japan
increased from 53.1% to 67.3% after the campaign.28

Harms: None of the studies we found reported evidence on harms of with
advice to encourage breastfeeding.

Comment: RCTs investigating the effects of promotion of breastfeeding would
be unethical given the evidence of benefits associated with
breastfeeding.

OPTION ADVICE TO PROMOTE SOOTHER USE

We found insufficient evidence on soother use in the prevention of
sudden infant death syndrome.

Benefits: We found no systematic review and no RCTs comparing advice to
encourage use of a soother (see glossary, p 504) with no such
advice to reduce the incidence of sudden infant death syndrome.
Observational studies after national advice campaigns: We
found no observational studies after national advice campaigns.
Other observational studies: We found one systematic review
(search date 2000) that identified four case control studies.32 All
four studies included in the review found an association between
increased soother use and a reduced risk of sudden infant death
syndrome, but none of the studies concluded that the association
was causal.

Harms: The studies we found provided no evidence on harms of soother
use.
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Comment: RCTs investigating the effects of advice to promote soother use
would be difficult to conduct given the extremely large units of
randomisation required.

GLOSSARY
Occipital plagiocephaly with or without synostosis Flattening of the occipital
bone with or without a malformation of the corresponding cranial suture line.
Over wrapping Wrapping/bundling of infants in excessive amounts of clothing or
bedding to result in sweating, raised core temperatures, or both.
Population attributable risk A measure of the disease rate in exposed people
compared with that in unexposed people, multiplied by the prevalence of exposure
to the risk factor in the population.
Prone sleeping Sleeping on one’s front.
Soother (dummy, pacifier) An object placed in the infant’s mouth for the sole
purpose of providing comfort.
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Urinary tract infection in children
Search date May 2003

James Larcombe

QUESTIONS

Effects of treatment of acute infection . . . . . . . . . . . . . . . . . . . . . .513
Effects of interventions to prevent recurrence . . . . . . . . . . . . . . . . .517

INTERVENTIONS

TREATMENT
Likely to be beneficial
Antibiotics*. . . . . . . . . . . . . . .513
Oral antibiotics (as effective as

initial intravenous antibiotics in
children without severe
vesicoureteric reflux or renal
scarring) . . . . . . . . . . . . . . .515

Unknown effectiveness
Immediate empirical antibiotic

treatment (unclear benefit
compared with treatment based
on microscopy and culture). .513

Unlikely to be beneficial
Longer (7–10 days) courses of

initial intravenous antibiotics (no
more effective than shorter [3
days] courses of intravenous
antibiotics in children with acute
pyelonephritis) . . . . . . . . . . .516

Longer (7–14 days) courses of oral
antibiotics (no more effective
than shorter [2–4 days] courses
for non-recurrent lower urinary
tract infections in the absence of
renal tract abnormality) . . . .514

Likely to be ineffective or harmful
Prolonged delay in treatment

(> 7 days). . . . . . . . . . . . . .513

Single dose oral amoxicillin (less
effective than longer course [10
days] of oral amoxicillin) . . . .514

PREVENTION OF RECURRENCE
Likely to be beneficial
Immunotherapy. . . . . . . . . . . .518
Prophylactic antibiotics . . . . . .517

Unknown effectiveness
Surgical correction of moderate to

severe bilateral vesicoureteric
reflux (grades III–IV) with bilateral
nephropathy . . . . . . . . . . . .520

Unlikely to be beneficial
Surgical correction of minor

functional anomalies . . . . . .519
Surgical correction of moderate to

severe vesicoureteric reflux with
adequate glomerular filtration
rate (similar benefits to medical
management) . . . . . . . . . . .520

*Based on consensus. RCTs would
be considered unethical.

See glossary, p 521

Key Messages

Treatment of acute infection
¶ Antibiotics There is consensus that antibiotics are likely to be beneficial

compared with placebo. Placebo controlled trials of antibiotics for symptomatic
acute urinary tract infection in children are considered unethical.
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¶ Oral antibiotics (as effective as initial intravenous antibiotics in children
without severe vesicoureteric reflux or renal scarring) One RCT found no
significant difference between oral cephalosporins alone and initial intravenous
plus continued oral cephalosporins in duration of fever, reinfection, renal
scarring, or extent of scarring in children aged 2 years or younger with first
confirmed urinary tract infection. The RCT found weak evidence that, in children
with grades III–IV reflux, renal scarring at 6 months may be more common with
oral compared with initial intravenous treatment.

¶ Immediate empirical antibiotic treatment (unclear benefit compared
with treatment based on microscopy and culture) We found no RCTs
comparing early empirical treatment with awaiting the results of microscopy or
culture in acute urinary tract infection in children. Retrospective analysis of one
RCT found no significant difference in risk of renal scarring between cepha-
losporin treatment within 24 hours compared with 24 hours after the onset of
fever in children under 2 years of age with urinary tract infections.

¶ Longer (7–10 days) courses of initial intravenous antibiotics (no more
effective than shorter [3 days] courses of intravenous antibiotics in
children with acute pyelonephritis) Two RCTs found no significant difference
between long (7–10 days) and short (3 days) courses of initial cephalosporins
in renal scarring in children with acute pyelonephritis.

¶ Longer (7–14 days) courses of oral antibiotics (no more effective than
shorted [2–4 days] courses for non-recurrent lower urinary tract infec-
tions in the absence of renal tract abnormality) One systematic review
found no significant difference between longer courses (7–14 days) and
shorter courses (2–4 days) of the same antibiotic in cure rate at 7 days after
treatment in children with no history of renal tract abnormality and judged not
to have acute pyelonephritis. However, longer courses may be associated with
more adverse effects.

¶ Prolonged delay in treatment (> 7 days) We found no RCTs. Five retrospec-
tive studies found that medium to long term delays (4 days to 7 years) in
treatment may be associated with an increased risk of renal scarring.

¶ Single dose of oral amoxicillin (less effective than longer course [10
days] or oral amoxicillin) One systematic review has found that single dose
amoxicillin reduces cure rate at 3–30 days compared with a longer (10 days)
course of amoxicillin.

Prevention of recurrence
¶ Immunotherapy One systematic review in premature and low birth weight

neonates has found that intravenous immunoglobulins reduce serious infec-
tions, including urinary tract infections, compared with placebo. One RCT in
children with recurrent urinary tract infection found that adding pidotimod (an
immunotherapeutic agent) to antibiotic treatment reduced recurrence com-
pared with adding placebo.

¶ Prophylactic antibiotics One systematic review found limited evidence
that prophylactic antibiotics (co-trimoxazole, nitrofurantoin) reduced recur-
rence of urinary tract infection in children compared with placebo or no
treatment. One RCT found that nitrofurantoin reduced recurrence of urinary
tract infection over 6 months compared with trimethoprim. However, more
children discontinued treatment with nitrofurantoin because of adverse
effects. We found no RCTs evaluating the optimum duration of prophylactic
antibiotics.
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¶ Surgical correction of moderate to severe bilateral vesicoureteric reflux
(grades III–IV) with bilateral nephropathy One small RCT found a steady, but
not statistically significant, decline in glomerular filtration rate over 10 years
with medical treatment compared with surgery in children with moderate to
severe bilateral vesicoureteric reflux and bilateral nephropathy.

¶ Surgical correction of minor functional anomalies We found no RCTs. One
observational study suggested that children with minor anomalies do not
develop renal scarring and therefore may not benefit from surgery.

¶ Surgical correction of moderate to severe vesicoureteric reflux with
adequate glomerular filtration rate (similar benefits to medical manage-
ment) One systematic review and subsequent RCTs found that, although
surgery abolished reflux, there was no significant difference between surgical
and medical management (prophylactic antibiotic treatment) in preventing
complications from urinary tract infection after 6 months to 5 years in children
with moderate to severe vesicoureteric reflux. There was insufficient evidence
of any difference between the two groups in preventing recurrent urinary tract
infection.

DEFINITION Urinary tract infection (UTI) is defined by the presence of a pure
growth of more than 105 colony forming units of bacteria per
millilitre of urine. Lower counts of bacteria may be clinically impor-
tant, especially in boys and in specimens obtained by urinary
catheter. Any growth of typical urinary pathogens is considered
clinically important if obtained by suprapubic aspiration. In practice,
three age ranges are usually considered on the basis of differential
risk and different approaches to management: children under 1
year; young children (1–4, 5, or 7 years, depending on the infor-
mation source); and older children (up to 12–16 years). Recurrent
UTI is defined as a further infection by a new organism. Relapsing
UTI is defined as a further infection with the same organism.

INCIDENCE/
PREVALENCE

Boys are more susceptible before the age of 3 months; thereafter
the incidence is substantially higher in girls. Estimates of the true
incidence of UTI depend on rates of diagnosis and investigation. At
least 8% of girls and 2% of boys will have a UTI in childhood.1

AETIOLOGY/
RISK FACTORS

The normal urinary tract is sterile. Contamination by bowel flora may
result in urinary infection if a virulent organism is involved or if the
child is immunosuppressed. In neonates, infection may originate
from other sources. Escherichia coli accounts for about 75% of all
pathogens. Proteus is more common in boys (about 30% of
infections). Obstructive anomalies are found in 0–4% and vesi-
coureteric reflux in 8–40% of children being investigated for their
first UTI.2 One meta-analysis of 12 cohort studies (537 children
admitted to hospital for UTI, 1062 kidneys) found that 36% of all
kidneys had some scarring on DMSA scintigraphy (see glossary,
p 521) and that 59% of children with vesicoureteric reflux on
micturating cystourethography had at least one scarred kidney
(pooled positive likelihood ratio 1.96, 95% CI 1.51 to 2.54; pooled
negative likelihood ratio 0.71, 95% CI 0.58 to 0.85). There was
evidence of heterogeneity in likelihood ratios among studies. The
authors concluded that vesicoureteric reflux is a weak predictor of
renal damage in children admitted to hospital.3 Thus although
vesicoureteric reflux is a major risk factor for adverse outcome,
other as yet unidentified triggers may also need to be present.
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PROGNOSIS After first infection, about 50% of girls have a further infection in the
first year and 75% within 2 years.4 We found no figures for boys, but
a review suggests that recurrences are common under 1 year of
age, but rare subsequently.5 Renal scarring occurs in 5–15% of
children within 1–2 years of their first UTI, although 32–70% of
these scars are noted at the time of initial assessment.2 The
incidence of renal scarring rises with each episode of infection in
childhood.6 Retrospective analysis of an RCT comparing oral versus
intravenous antibiotics found that new renal scarring after a first UTI
was more common in children with vesicoureteric reflux than in
children without reflux (logistic regression model; AR of scarring:
16/107 [15%] with reflux v 10/165 [6%] without reflux; RR 2.47,
95% CI 1.17 to 5.24).7 A study (287 children with severe vesi-
coureteric reflux treated either medically or surgically for any UTI)
evaluated the risk of renal scarring with serial DMSA scintigraphy
over 5 years. It found that younger children (aged < 2 years) were
at greater risk of renal scarring than older children regardless of
treatment for the infection (AR for deterioration in DMSA scan over
5 years: 21/86 [24%] for younger children v 27/201 [13%] for older
children; RR 1.82, 95% CI 1.09 to 3.03).8 One prospective study
found that children of all ages who presented with symptoms of
pyelonephritis (see glossary, p 521), were likely to have renal
abnormalities (abnormal initial scans in 34/65 [52%] children).9

Another prospective study found that the highest rates of renal
scarring after pyelonephritis occurred between 1–5 years of age.10

A further prospective study by the same team found that children
aged over 1 year had more abnormalities on DMSA scans at 3
months after an episode of pyelonephritis (54/129 [42%] of older
children v 22/91 [24%] of younger children; RR 1.73, 95% CI 1.14
to 2.63).11 They noted conflicting results in previous literature on
this subject.11 They also found that girls were more likely than boys
to develop scarring on DMSA scan at 3 months after an episode of
pyelonephritis (67/171 [39%] girls v 9/49 [18%] boys; RR 2.13,
95% CI 1.15 to 3.96).11 Renal scarring is associated with future
complications: poor renal growth, recurrent adult pyelonephritis,
impaired glomerular function, early hypertension, and end stage
renal failure.12–15 A combination of recurrent UTI, severe vesi-
coureteric reflux, and the presence of renal scarring at first presen-
tation is associated with the worst prognosis. One prospective
observational study assessed the persistence of scarring on DMSA
scans in children with a first UTI.16 Grading of scars was as follows:
mild (< 25% of kidney affected), moderate (25–50% of kidney),
and severe (> 50% of kidney). The study found that vesicoureteric
reflux was associated with more persistent scarring at 6 months (in
children with severe scarring on initial scan: 7/8 [88%] with reflux
had a persisting lesion v 1/7 [14%] without reflux; RR 6.13, 95%
CI 0.98 to 38.00; in children with mild to moderate scarring on
initial scan: 3/8 [38%] with reflux had a persisting lesion v 5/31
[16%] without reflux; RR 2.70, 95% CI 0.81 to 9.10).16 The study
also found that vesicoureteric reflux was associated with a higher
risk of pyelonephritis on the initial scan (RR for pyelonephritis with
reflux v without reflux 1.62, 95% CI 1.14 to 2.31).

AIMS OF
INTERVENTION

To relieve acute symptoms; to eliminate infection; and to prevent
recurrence, renal damage, and long term complications.
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OUTCOMES Short term: clinical symptoms and signs (dysuria, frequency, and
fever); urine culture; incidence of new renal scars. Long term:
incidence of recurrent infection; prevalence of renal scarring; renal
size and growth; renal function; prevalence of hypertension and
renal failure.

METHODS Clinical Evidence search and appraisal May 2003.

QUESTION What are the effects of treatment of acute urinary tract
infection in children?

OPTION ANTIBIOTICS VERSUS PLACEBO

There is a consensus that antibiotics are likely to be beneficial compared
with placebo. Placebo controlled trials of antibiotics for symptomatic
acute urinary tract infections in children are considered unethical.

Benefits: We found no RCTs.

Harms: We found no RCTs.

Comment: Placebo controlled trials would be considered unethical because
there is a strong consensus that antibiotics are likely to be benefi-
cial. The improved response seen with longer compared with very
short courses of antibiotics is indirect evidence that antibiotics are
likely to be more effective than no treatment.

OPTION IMMEDIATE EMPIRICAL VERSUS DELAYED ANTIBIOTIC
TREATMENT

We found no RCTs comparing early empirical treatment versus delayed
treatment based on the results of microscopy or culture in acute urinary
tract infection in children. Retrospective analysis of one RCT found no
significant difference in risk of renal scarring between cephalosporin
treatment within 24 hours compared with 24 hours after the onset of
fever in children under 2 years of age with urinary tract infections. Five
retrospective studies found that medium to long term delays (4 days to 7
years) in treatment may be associated with an increased risk of renal
scarring.

Benefits: We found no RCTs comparing immediate empirical treatment with
treatment delayed while awaiting the results of microscopy or
culture. We found one RCT that compared oral cefixime for 14 days
(double dose on day 1) with intravenous cefotaxime for 3 days plus
oral cefixime for the succeeding 11 days for urinary tract infection in
children under 2 years.7 Retrospective analysis of its results found
no evidence that children treated 24 hours after the onset of fever
were at greater risk of renal scarring than children presenting within
24 hours (9/99 [9%] of children presenting before 24 hours v

19/159 [12%] of children presenting later; RR 1.3, 95% CI 0.6 to
2.7; P = 0.29).

Harms: The RCT did not report on any adverse effects.7
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Comment: Five retrospective observational studies found increased rates of
scarring in children in whom diagnosis was delayed between 4 days
(in acute urinary tract infection) to 7 years (when a child presented
with chronic non-specific symptoms).2

OPTION LONGER VERSUS SHORT COURSES OF ORAL
ANTIBIOTICS

One systematic review found no significant difference between longer
courses (7–14 days) and shorter courses (2–4 days) of the same
antibiotic in cure rate at 7 days after treatment in children with no history
of renal tract abnormality and judged not to have acute pyelonephritis.
However, longer courses may be associated with more adverse effects.
One systematic review found that single dose amoxicillin decreased cure
rate at 3–30 days after the start of treatment compared with longer
course (10 days).

Benefits: We found two systematic reviews that compared longer versus short
course of the same antibiotic (search dates 199917 and 200218).
Both reviews included the following antibiotics: amoxicillin, nitro-
furantoin, trimethoprim/sulfadiazine, nalidixic acid, pivmecillinam,
nitrofurantoin, amoxicillin/clavulanic acid, and cefuroxime. We
found one systematic review (search date 2001, 17 RCTs) that
compared longer with shorter courses of any antibiotic.19 Versus
single dose and short course: The first review (17 RCTs, children
and adolescents aged < 18 years with uncomplicated cystitis)
included single dose drug regimens.17 It found that longer (≥ 5
days) courses of antibiotic increased microbiological cure rate
between 3–30 days after start of treatment compared with short
(≤ 4 days) course (difference in cure rates 7.9%, 95% CI 2.1% to
13.8%).17 However, studies were statistically heterogeneous and
meta-analysis may not have been appropriate. The review found
that longer (10 days) amoxicillin course increased microbiological
cure rate between 3–30 days after enrolment compared with single
dose amoxicillin (4 RCTs: difference in cure rate for longer v short
course 13%, 95% CI 4% to 24%; NNT with longer course for cure 8,
95% CI 5 to 25; no statistical heterogeneity among studies in
meta-analysis). However, it found no significant difference between
longer (7–10 days) and shorter course or single dose (≤ 3 days)
co-trimoxazole for microbiological cure (6 RCTs: difference in cure
rate for longer v short course +6.2%, 95% CI –3.7% to +16.2%).
The second systematic review excluded single dose regimens.18 The
third systematic review similarly found that 7–14 day courses of any
antibiotic reduced treatment failure compared with single day or
single dose regimens (RR 2.73, 95% CI 1.38 to 5.40).19 Compared
with any short course, including single day or single dose regimens,
it found that longer courses reduced treatment failure (RR 1.94,
95% CI 1.19 to 3.15).19 Versus short course, but not single
dose or single day regimens: The second review (search date
2002, 10 RCTs, 652 children and adolescents aged 3 months to
18 years with urinary tract infections [UTI] and asymptomatic
infection) excluded antibiotic courses of less than 2 days’ dura-
tion.18 All studies in the review excluded children with known renal
tract abnormalities or acute pyelonephritis (see glossary, p 521)
and all included children with a history of recurrent UTI. The review
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found no significant difference between longer (7–14 days) and
short (2–4 days) antibiotic courses for microbiological cure within 7
days of treatment (8 RCTs: RR of positive urine culture ≤ 7 days after
treatment for longer v short courses 1.06, 95% CI 0.64 to 1.76).18

It also found no significant difference between longer and shorter
courses in UTI recurrence 1–15 months after treatment (10 RCTs:
RR 0.95, 95% CI 0.70 to 1.29). The review found no significant
difference between longer (7–14 days) and short (2–4 days) course
of sulphonamides, such as co-trimoxazole, for persistence of UTI
after treatment or recurrence of UTI 10 days to 15 months after
treatment (6 RCTs, 233 children: RR of UTI at end of treatment
1.72, 95% CI 0.64 to 3.80; RR of recurrent UTI 1.04, 95% CI 0.71
to 1.52).18 The third review found no significant difference between
7–14 day courses and 3 day course of any antibiotic for treatment
failure (RR 1.36, 95% CI 0.68 to 2.72).19

Harms: The first systematic review reported that dose related adverse
effects, such as neutropenia with �-lactam antibiotics, seemed to
increase in frequency with the length of administration.17 The
second systematic review found no significant difference between
short and longer courses for antibiotic resistant UTI (persistent
resistant bacteriuria at the end of treatment, 1 RCT: RR 0.57, 95%
CI 0.32 to 1.01; resistant recurrent UTI, 3 RCTs: RR 0.39, 95%
CI 0.12 to 1.29).18

Comment: The studies included in the reviews differed in the lengths of
treatment and antibiotics used; the definitions of cure, relapse, and
reinfection; and the diagnostic criteria for pyelonephritis or compli-
cated UTI. Comparisons were made both for the whole group and for
subgroups. In the first review, treatment groups were compared with
fixed or random effects models, based on statistical analysis of the
heterogeneity of the groups.17 The second review included an
unspecified number of children with asymptomatic bacteriuria.18

The clinical importance of treating this group remains unclear.
Several factors may reduce the generalisability of results to all
children with lower UTI. First, the review excluded children with
acute pyelonephritis only, which may not have excluded all cases of
upper UTI. Second, all the RCTs in the second review included
children with recurrent UTI, who have higher rates of treatment
failure than children with no history of UTI.18 Finally, many studies
included in the reviews were in children attending outpatient depart-
ments and emergency rooms. Response to treatment may be
different in this group compared with unselected populations.19

OPTION ORAL VERSUS INITIAL INTRAVENOUS ANTIBIOTICS

One RCT found no significant difference between oral cephalosporins
alone and initial intravenous plus continued oral cephalosporins in
duration of fever, reinfection rate, renal scarring, or extent of scarring in
children aged 2 years or younger with a first confirmed urinary tract
infection. The RCT found weak evidence that in children with grades III–IV
reflux, renal scarring at 6 months may be more common with oral
compared with initial intravenous treatment.
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Benefits: We found one RCT (309 children, aged ≤ 2 years, fever > 38.2 °C,
with a first urinary tract infection confirmed from catheter speci-
men) sufficiently powered to produce meaningful results.7 The RCT
compared oral cefixime for 14 days (double dose on day 1) with
initial intravenous cefotaxime for 3 days plus 11 days of oral
cefixime.7 It found no significant difference between treatments in
mean duration of fever, reinfection rate, incidence of renal scarring,
and mean extent of scarring (fever duration: 24.7 hours with oral
treatment v 23.9 hours with initial iv treatment; P = 0.76; reinfec-
tion rate: 132/153 [86%] with oral treatment v 134/153 [88%] with
initial iv treatment; P = 0.28); incidence of renal scarring: 15/153
[10%] with oral treatment [21 children not scanned and counted as
having no scarring] v 11/153 [7%] with initial iv treatment [13
children not scanned]; P = 0.21; mean extent of scarring: 8% of
renal parenchyma with oral treatment v 9% with initial iv treatment).
The RCT found weak evidence from a post hoc subgroup analysis in
children with grades III–IV (see glossary, p 521) reflux that renal
scarring at 6 months may be more common with oral compared
with initial intravenous treatment (new renal scarring within 6
months: 8/24 [33%] with oral treatment v 1/22 [5%] with initial iv
treatment; ARI 29%, 95% CI 8% to 49%; NNH 3, 95% CI 2 to 13).7

Harms: The RCT did not report on adverse effects.7

Comment: The trial excluded 3/309 [1%] children because investigators con-
sidered that the severity of symptoms in these children warranted
intravenous treatment.7

OPTION LONGER VERSUS SHORT COURSES OF INITIAL
INTRAVENOUS ANTIBIOTICS IN CHILDREN WITH
PYELONEPHRITIS

Two RCTs in children with acute pyelonephritis found no significant
difference between long (7–10 days) and short (3 days) course of initial
intravenous cephalosporins in renal scarring in children with acute
pyelonephritis.

Benefits: We found two RCTs comparing the effect of long and short course of
initial intravenous antibiotics (ceftriaxone) on development of renal
scarring in children with acute pyelonephritis (see glossary, p 521).
One RCT (220 children aged 3 months to 16 years with positive
urine culture and acute renal lesions on initial DMSA scintigraphy
[see glossary, p 521]) compared a 10 day with a 3 day course of
initial intravenous ceftriaxone 50 mg/kg daily followed by oral
cefixime (4 mg/kg twice daily) to complete a 15 day course.11

Scintigraphy was repeated after 3 months. Renal scars were
defined as persistent or partially resolved changes in the same
location as the lesions on the original DMSA scan. The RCT found no
significant difference between a 10 day and a 3 day course of initial
intravenous antibiotic treatment in development of renal scarring at
3 months (AR 36/110 [33%] children with 10 day course v 40/110
[36%] children with 3 day course; RR 1.10, 95% CI 0.77 to 1.60).
After adjustment for age, sex, duration of fever before treatment,
degree of inflammation, presence of vesicoureteric reflux, and
recruitment centre there were no differences between the two
treatment groups (P = 0.84).11 The second RCT (92 children aged
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6 weeks to 13 years, with a clinical diagnosis of acute pyelonephri-
tis, positive urine culture, and abnormal DMSA scan) compared a
7 day with a 3 day course of initial intravenous ceftizoxime followed
by oral cefixime.20 The DMSA scan was repeated after 6 months for
detection of total or partial persistence of renal abnormalities. The
RCT found no significant difference between a 3 day and a 7 day
course of initial intravenous antibiotic treatment on renal abnor-
malities at 6 months (11/44 [25%] children with 3 day course v

8/43 [19%] children with 7 day course; RR 1.34, 95% CI 0.60 to
3.01).

Harms: The RCTs did not assess harms.11,20

Comment: Unlike the studies of long versus short courses of oral treatment and
the study comparing oral with intravenous antibiotics, there were
few exclusions for severe presentation. In the larger study, 206
children failed to meet the strict entry criteria,11 but there were then
no further exclusions; 11 of 103 [11%] children were excluded in
the smaller study.20

QUESTION What are the effects of interventions to prevent
recurrence?

OPTION PROPHYLACTIC ANTIBIOTICS

One systematic review found limited evidence that prophylactic
antibiotics (co-trimoxazole, nitrofurantoin) reduced urinary tract infection
recurrence in children compared with placebo or no treatment. One RCT
found that nitrofurantoin reduced recurrence of urinary tract infection
over 6 months compared with trimethoprim. However, more children
discontinued treatment with nitrofurantoin because of adverse effects.
We found no RCTs evaluating the optimum duration of prophylactic
antibiotics.

Benefits: Versus no prophylaxis: We found one systematic review (search
date 2001)21 The systematic review (3 RCTs, 151 children aged
< 18 years at risk of urinary tract infection [UTI] but without a renal
tract abnormality or major neurological, urological, or muscular
disease) compared the effects of antibiotics (nitrofurantoin,
co-trimoxazole) with placebo or no treatment on risk of recurrent
UTI.21 There was variation between the RCTs in the duration of
antibiotic prophylaxis (10 weeks to 12 months) and method of
concealment (see comment below). The review found that antibi-
otics reduced the risk of recurrent UTI compared with placebo or no
treatment (RR 0.36, 95% CI 0.16 to 0.77).21 Comparison of
antibiotics: We found one systematic review (search date 2001, 1
RCT) comparing nitrofurantoin with trimethoprim.21 It found that
nitrofurantoin reduced recurrence of UTI over 6 months compared
with trimethoprim (RR 0.48, 95% CI 0.25 to 0.92; NNT 5, 95% CI 3
to 33). Duration of prophylaxis: We found no RCTs evaluating the
optimum length of prophylaxis even in children with vesicoureteric
reflux (although 2 studies of prolonged acute treatment were
identified).22
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Harms: Versus no prophylaxis: No adverse effects were reported in the
RCTs included in the systematic review.21 Comparison of
antibiotics: One RCT found that more children discontinued treat-
ment with nitrofurantoin compared with trimethoprim because of
adverse effects, including nausea, vomiting, or stomach ache
(RR 3.17, 95% CI 1.36 to 7.37; NNH 5, 95% CI 3 to 13).21 One
study found that although gastrointestinal flora were affected by
treatment, E coli (cultured from rectal swabs from 70% of children)
remained sensitive to the prophylactic antibiotic co-trimoxazole).23

However, another study found that children who had recently
received co-trimoxazole for 4 weeks or more were more likely to
have resistant E coli isolates than those who had received no
antibiotics (OR 23.4, 95% CI 12.0 to 47.6).24

Comment: The systematic review was thorough but the RCTs it identified had
weak methods.21 None of the RCTs included in the systematic
review used intention to treat analyses. Only one had adequate
concealment and only one specified the outcome measures. It may
not be possible clinically to identify children who are at high risk of
recurrent UTIs and long term damage.25 Routine prophylaxis until
the results of investigations are known may, therefore, be war-
ranted, but we found no good evidence about the benefits or harms
of antibiotic prophylaxis.

OPTION IMMUNOTHERAPY

One systematic review in premature and in low birth weight neonates has
found that intravenous immunoglobulins reduce serious infections,
including urinary tract infections, compared with placebo. One RCT in
children with recurrent urinary tract infection found that adding pidotimod
(an immunotherapeutic agent) to antibiotic treatment reduced recurrence
compared with adding placebo.

Benefits: Intravenous immunoglobulin: We found one systematic review
(search date 1997, 15 RCTs), which compared intravenous immu-
noglobulin (see glossary, p 521) prophylaxis with placebo or no
treatment.26 It found that intravenous immunoglobulin prophylaxis
reduced serious infections, including urinary tract infections [UTIs],
in preterm and in low birth weight neonates (RR for all serious
infections 0.80, 95% CI 0.68 to 0.94; NNT 24, 95% CI 15 to 83).26

The dose varied from 120 mg/kg to 1 g/kg. The number of treat-
ments varied from 1–7. The specific effect on UTIs was not reported.
Other immunotherapeutic agents: We found one RCT (double
blind, 60 children aged 2–8 years with recurrent UTI) comparing
pidotimod versus placebo when added to standard antibiotic treat-
ment.27 The study included a further 60 day phase, using half dose
pidotimod compared with half dose placebo. The RCT found that
adding pidotimod reduced relapse rates compared with adding
placebo at 60 days (4/30 [13%] with added pidotimod v 13/30
[43%] with added placebo; P < 0.05).27 An open pilot study (40
children) compared nitrofurantoin versus an antigenic extract of E

coli.28 No significant difference was found between the two treat-
ments during active treatment or during the subsequent 6 months.
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Harms: Parenteral treatment can cause pain, and there is an unmeasured
risk from the administration of human blood products.26

Intravenous immunoglobulin: The systematic review found that
prophylactic intravenous immunoglobulin was not associated with
any short term serious adverse effects.26 Other
immunotherapeutic agents: In the RCT of pidotimod, the only
adverse effects recorded were thought to be attributable to con-
comitant antibiotic treatment.27 The open pilot study found no
significant difference in withdrawal rates between the antigenic
extract of E coli (1/22 [5%] children) and nitrofurantoin (1/18 [6%]
children).28

Comment: Intravenous immunoglobulin: We found no evidence for or
against the suggestion that preparations with specific antibodies
against common pathogens are more beneficial.29 The greatest
benefits were noted in units with higher nosocomial infection (see
glossary, p 521) rates. It remains unclear whether intravenous
immunoglobin is only justified where infection control policies have
failed to reduce the infection rate.26 Preterm and low birth weight
neonates might have greater immune deficiency than other
neonates and might be expected to gain more from treatment with
immunoglobulin. Other immunotherapeutic agents: We found
one non-randomised, age matched study in 10 otherwise healthy
girls (aged 5–11 years) with recurrent UTI who were given intra-
muscular injections of inactivated uropathogenic bacteria. It found
that the girls who had received the inactivated uropathogenic
bacteria had reduced frequency of subsequent UTI compared with
10 other age matched girls with UTI who had not received the
inactivated bacteria preparation.30 This study is limited by its
non-randomised design and small sample size. We found another
study (40 children aged 3–12 years with recurrent UTI caused by
E coli and no anatomical or functional impairments of the urinary
tract) comparing prophylactic antibiotics (amoxicillin with clavulanic
acid or cephalosporins) versus prophylactic antibiotics plus an
immunomodulator with E coli antigens for 3 months followed up for
3 months after the end of treatment.31 The method of randomisa-
tion was not stated. The study found that urinary secretory immu-
noglobulin A levels, initially low in both groups, were raised 3
months after the end of treatment with antibiotics plus immu-
nomodulator group but not with antibiotics alone. It also found that
antibiotics plus immunomodulator reduced recurrences over 6
months compared with antibiotics alone (recurrences: 2/25 [8%]
with antibiotics plus immunomodulator v 8/13 [61%] with anti-
biotics alone).31

OPTION SURGICAL CORRECTION FOR MINOR FUNCTIONAL
ANOMALIES

We found no RCTs. One observational study suggested that children with
minor anomalies do not develop renal scarring and therefore may not
benefit from surgery.

Benefits: We found no systematic review or RCTs.

Harms: Potential harms include the usual risks of surgery.
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Comment: One small prospective observational study (271 children) sug-
gested that children with minor anomalies do not develop renal
scarring and therefore may not benefit from surgery.32 Renal scars
were present in more children with moderate degrees of vesicouret-
eric reflux than in children with minor anomalies (8/20 [40%] with
moderate degrees of vesicoureteric reflux v 0/6 [0%] with minor
anomalies). In the presence of major anomalies, the prevention of
urinary tract infections is not the prime motive of surgical
intervention.

OPTION SURGICAL CORRECTION FOR VESICOURETERIC REFLUX

One systematic review and two subsequent RCTs found that, although
surgery abolished reflux, there was no significant difference between
surgical and medical management (prophylactic antibiotic treatment) in
preventing complications from urinary tract infections after 6 months to 5
years in children with moderate to severe vesicoureteric reflux. There was
insufficient evidence of any difference between the two groups in preventing
recurrent urinary tract infection. One small RCT found a steady but not
statistically significant decline in glomerular filtration rate over 10 years
with medical treatment compared with surgery in children with moderate
to severe bilateral vesicoureteric reflux and bilateral nephropathy.

Benefits: Versus medical management: We found one systematic review33

and two subsequent RCTs.34,35 The systematic review (search date
1988, 4 RCTs, 830 children with moderate to severe [grades III–V
(see glossary, p 521)] vesicoureteric reflux) compared surgical
correction with medical management (continuous prophylactic anti-
biotics).33 It found that surgery abolished reflux, but found no
significant differences in rates of subsequent urinary tract infection,
renal function, incidence of new renal scars, hypertension, or end
stage renal failure among groups over 6 months to 5 years. The first
subsequent RCT (132 children aged ≤ 10 years with grades III–V
vesicoureteric reflux, glomerular filtration rate ≥ 70 mL/minute per
1.73 m2) compared surgery with medical management (prophylac-
tic antibiotics) over 5 years. The RCT found no significant difference
in development of new renal scarring between surgery and medical
management but found that surgery reduced the incidence of
pyelonephritis (see glossary, p 521) compared with medical treat-
ment (5/64 [8%] with surgery v 15/68 [22%] with medical treat-
ment; ARR 14%, 95% CI 2% to 19%; RRR 65%, 95% CI 10% to
87%).34 The second subsequent RCT (25 boys and 27 girls aged
1–12 years with bilateral vesicoureteric reflux [grades III–V] and
bilateral nephropathy, glomerular filtration rate ≥ 20 mL/minute per
1.73 m2) compared corrective surgery with medical management
(prophylactic antibiotics: co-trimoxazole, trimethoprim, or nitro-
furantoin) over 4 years.35 It found no significant difference in
development of new scars between medical treatment and correc-
tive surgery after 4 years (AR 7/54 [13%] kidneys with medical
treatment v 8/50 [16%] kidneys with corrective surgery; RR 0.81,
95% CI 0.32 to 2.07).35 Longer term outcome: We found one
RCT (25 boys and 27 girls aged 1–12 years with bilateral vesi-
coureteric reflux [grades III–V] and bilateral nephropathy) with 10
years of follow up.35 It found a steady decline in glomerular filtration
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rate over 10 years in children on medical treatment compared with
surgery (see table 1, p 523). There was no statistically significant
difference between medical treatment and surgery, but the study
was underpowered to detect a clinically important effect.

Harms: Versus medical management: The review gave no information on
surgical complications, and none of the individual studies were
designed to compare rates of adverse effects.33 In one arm of the
subsequent RCT, 7/9 (78%) children who had postoperative
obstruction developed evidence of renal scarring on DMSA scinti-
graphy (see glossary, p 521). This may have negated an otherwise
beneficial effect of surgery over medical management.34

Comment: Versus medical management: The best results were obtained by
centres handling the greatest number of children.36 Surgery is
usually considered only in children with more severe vesicoureteric
reflux (grades III–V), who are less likely to experience spontaneous
resolution.5,37 Longer term outcome: The RCT involving children
with bilateral moderate to severe vesicoureteric reflux and
nephropathy found that, over a period of 4 years, 20/54 (37%)
kidneys of children in the medical group had spontaneous resolu-
tion to no, or minimal, vesicoureteric reflux (grades 0 or I) and that
corrective surgery was possible without complications in 47/50
(94%) kidneys in the surgical group (ARI 57%, 95% CI 47% to
69%).35 We found one prospective cohort study (226 children
aged 5 days to 12 years who presented with urinary tract infection
and vesicoureteric reflux [grades III–IV]) with follow up of 10–41
years.12 It found that surgery was associated with a higher rate of
resolution of reflux compared with medical treatment (AR of
resolution from age 8–14 years on micturating cystourethro-
graphy: 29/33 [88%] with surgery v 134/193 [69%] with medical
treatment; ARI 19%, 95% CI 6% to 31%). The study did not
compare clinical outcomes.12

GLOSSARY
DMSA scintigraphy A scan following intravenous injection of a radioisotope
solution, which is excreted by the kidneys. The scan yields information about the
structure and function of the urinary tract.
Intravenous immunoglobulins Immunoglobulin preparations derived from
donated human plasma containing antibodies prevalent in the general population.
Nosocomial infection Definitions vary but typically an infection arising at least
48–72 hours after admission to hospital. The infection may have been acquired
from other people, hospital staff, the hospital environment, or from pre-existing
subclinical infection.
Pyelonephritis Inflammation of the kidney and its pelvis caused by bacterial
infection.
Severity of vesicoureteric reflux:
Grade I Reflux into ureters only.
Grade II Reflux into ureters, pelvis, and calyces.
Grade III Mild to moderate dilatation or tortuosity of ureters and mild to moderate
dilatation of pelvis, but little or no forniceal blunting.
Grade IV As grade III, but with complete obliteration of forniceal angles, yet
maintenance of papillary impressions in calyces.
Grade V Gross dilatation of ureters, pelvis, and calyces, and papillary impressions
in calyces obliterated.
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TABLE 1 Average glomerular filtration rates in children with
bilateral vesicoureteric reflux and bilateral nephropathy
at the commencement of the study, at 4 years, and at
10 years after randomisation to medical or surgical
management (see text, p 520).35

Mean GFR
(mL/minute) At entry At 4 years At 10 years

Medical
management 72.4 70.2 68.3

Surgical
management

71.7 73.7 74.1

Difference in
change in GFR from
entry (95% CI)

– +7.1%
(–6.4% to
+20.6%)

+8.9%
(–10.3% to
+28.2%)

GFR, glomerular filtration rate.
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Search date June 2003

Julie Margenthaler, Douglas Schuerer, and Robb Whinney

QUESTIONS

Effects of treatments for acute cholecystitis New . . . . . . . . . . . . . .526

INTERVENTIONS

Beneficial
Early cholecystectomy (reduces

hospital stay and the need for
emergency surgery compared
with delayed
cholecystectomy) . . . . . . . . .529

Laparoscopic cholecystectomy
(improves intraoperative and
postoperative outcomes
compared with open
cholecystectomy) . . . . . . . . .526

Minilaparoscopic cholecystectomy
(similar intraoperative and
postoperative outcomes
compared with conventional
laparoscopic
cholecystectomy) . . . . . . . . .528

Trade off between benefits and
harms

Open cholecystectomy (conversion
from laparoscopic to open
cholecystectomy necessary in
16–27% of people but increases
intraoperative and postoperative
complications) . . . . . . . . . . .528

To be covered in future updates
Non-surgical interventions

See glossary, p 532

Key Messages

¶ Early cholecystectomy Four RCTs found that operation before the scheduled
date because of recurrent or worsening symptoms was necessary in 13–19%
of people receiving delayed cholecystectomy (open or laparoscopic cholecys-
tectomy after 6–8 weeks). The RCTs found no significant difference between
early (within 72 hours) and delayed cholecystectomy (open or laparoscopic) in
intraoperative or postoperative complications, but found that early cholecys-
tectomy reduced hospital stay. Two RCTs found that early laparoscopic chole-
cystectomy increased duration of operation compared with delayed laparo-
scopic cholecystectomy but reduced use of analgesics. The RCTs found no
significant difference between early and delayed laparoscopic cholecystectomy
in the rate of conversion to open cholecystectomy.

¶ Laparoscopic cholecystectomy Two RCTs found that laparoscopic cholecys-
tectomy reduced duration of surgery, use of nasogastric tube, duration of
antibiotic treatment, use of analgesia, and hospital stay. One RCT found no
significant difference in rates of postoperative complications between laparo-
scopic and open cholecystectomy. The other RCT found fewer major and minor
postoperative complications with laparoscopic cholecystectomy. The rate of
conversion from laparoscopic to open cholecystectomy was 16–27%.

¶ Minilaparoscopic cholecystectomy One RCT found that minilaparoscopic
and conventional laparoscopic cholecystectomy were associated with similar
use of analgesics, hospital stay, and rates of conversion to open cholecystec-
tomy. Minilaparoscopic cholecystectomy marginally increased duration of
surgery.
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¶ Open cholecystectomy Two RCTs found that open cholecystectomy increased
duration of surgery, use of nasogastric tube, duration of antibiotic treatment,
use of analgesia, and hospital stay. One RCT found no significant difference in
rates of postoperation complications between open and laparoscopic chole-
cystectomy. The other RCT found more postoperative complications with open
cholecystectomy. The rate of conversion from laparoscopic to open cholecys-
tectomy was 16–27%. Conversion from laparascopic to open cholecystectomy
is needed if the laparoscopic procedure cannot be completed without risking
injury to surrounding structures or when bleeding cannot be stopped. Open
cholecystectomy is required in people who have a fistula from the gallbladder
into the bile duct or intestine, and in some people who have perforation and
abscess in the right upper quadrant.

DEFINITION Acute cholecystitis results from obstruction of the cystic duct
usually by a gallstone followed by distension and subsequent
chemical or bacterial inflammation of the gallbladder. People with
acute cholecystitis usually have unremitting right upper quadrant
pain, anorexia, nausea, vomiting, and fever. About 95% of people
with acute cholecystitis have gallstones (calculous cholecystitis)
and 5% lack gallstones (acalculous cholecystitis).1 Acute
cholangitis is a severe complication of gallstone disease and is
generally a result of bacterial infection. People with acute cholan-
gitis often have jaundice, haemodynamic instability, and mental
status changes in addition to right upper quadrant pain and fever.
This review does not include people with acute cholangitis.

INCIDENCE/
PREVALENCE

The incidence of acute cholecystitis among people with gallstones is
unknown. Twenty per cent of people admitted to hospital for biliary
tract disease have acute cholecystitis.1 The number of cholecystec-
tomies carried out for acute cholecystitis has increased from the
mid 1980s to the early 1990s, especially in elderly people.2 Acute
calculous cholecystitis is three times more common in women than
men up to the age of 50 years, and about 1.5 times more common
in women than men thereafter.1

AETIOLOGY/
RISK FACTORS

Acute calculous cholecystitis seems to be caused by obstruction of
the cystic duct by a gallstone or local mucosal erosion and inflam-
mation caused by a stone, but cystic duct ligation alone does not
produce acute cholecystitis in animal studies. The role of bacteria in
the pathogenesis of acute cholecystitis is not clear; positive cultures
of bile or gallbladder wall are found in 50–75% of cases.3,4 The
cause of acute acalculous cholecystitis is uncertain and may be
multifactorial, including increased susceptibility to bacterial coloni-
sation of static gallbladder bile.1

PROGNOSIS Complications of acute cholecystitis include perforation of the
gallbladder, pericholecystic abscess, and fistula caused by gallblad-
der wall ischaemia and infection. In the USA, the overall mortality
from complications is about 20%.5

AIMS OF
INTERVENTION

To reduce mortality and morbidity relating to acute cholecystitis,
with minimal adverse effects of treatment.

OUTCOMES Mortality at 30 days, persistent pain, tolerance to food, recurrent
attacks of cholecystitis, quality of life, and adverse effects of
treatment. Some outcomes relate to surgery: duration of surgery,
need for naso-gastric tube, analgesic use, antibiotic use, surgical
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complications (bile duct injuries, pancreatitis, other), and duration
of hospital stay. Conversion of a planned laparoscopic cholecystec-
tomy to an open cholecystectomy (see glossary, p 532) is a
surrogate outcome.

METHODS Clinical Evidence search and appraisal June 2003. None of the
RCTs stated whether participants had calculous or acalculous
cholecystitis. The RCTs excluded people unable to undergo surgery
because of co-morbid conditions and contraindications for chole-
cystectomy.

QUESTION What are the effects of treatments for acute
cholecystitis? New

OPTION LAPAROSCOPIC CHOLECYSTECTOMY

Two RCTs found that laparoscopic cholecystectomy reduced duration of
surgery, use of nasogastric tube, use of analgesia, and hospital stay. One
RCT found no significant difference in rates of postoperative
complications between laparoscopic and open cholecystectomy. The
other RCT found fewer major and minor postoperative complications with
laparoscopic cholecystectomy. The rate of conversion from laparoscopic
to open cholecystectomy was 16–27%. Conversion from laparascopic to
open cholecystectomy is needed if the laparoscopic procedure cannot be
completed without risking injury to surrounding structures or when
bleeding cannot be stopped. Open cholecystectomy is required in people
who have a fistula from the gallbladder into the bile duct or intestine, and
in some people who have perforation and abscess in the right upper
quadrant.

Benefits: Versus no treatment: We found no systematic review and no RCTs
comparing laparoscopic cholecystectomy (see glossary, p 532)
versus no treatment. Versus open cholecystectomy: See glos-
sary, p 532. We found no systematic review, but found two RCTs.6,7

Both RCTs found that laparoscopic cholecystectomy improved intra-
operative and postoperative outcomes compared with open chole-
cystectomy. The first RCT (271 people with acute cholecystitis)
compared laparoscopic (146 people) versus open (97 people)
cholecystectomy.6 The rate of conversion from laparoscopic to open
cholecystectomy was 27%. The people randomised to receive open
cholecystectomy were on average 10 years older than people
receiving laparoscopic cholecystectomy (P < 0.001), and had a
significantly higher incidence of comorbid conditions (P = 0.002)
and gangrenous cholecystitis (P = 0.03). The RCT found no signifi-
cant difference in duration of surgery between laparoscopic and
open cholecystectomy (mean 60 minutes with laparoscopic v

90 minutes with open; P < 0.00001), use of nasogastric tube
(51% with laparoscopic v 94% with open; P < 0.0001), use of
analgesia (75 mg pethidine with laparoscopic v 175 mg with open;
P < 0.0001), and hospital stay (3 days with laparoscopic v 7 days
with open cholecystectomy; P < 0.0001). The second RCT (63
people with acute cholecystitis) comparing laparoscopic versus
open cholecystectomy found that there were no deaths or bile duct
injuries in either group.7 The rate of conversion from laparoscopic to
open cholecystectomy was 16%. The people randomised to each
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group were of similar age (mean 60 years), weight, and clinical
status (1 person receiving laparoscopic cholecystectomy and 1
receiving open cholecystectomy had diffuse peritonitis). The RCT
found that laparoscopic cholecystectomy significantly reduced hos-
pital stay compared with open cholecystectomy (4 days with laparo-
scopic v 14 days with open cholecystecomy; P = 0.0063). It found
no significant difference in duration of surgery between laparo-
scopic and open cholecystectomy (mean 108 minutes with laparo-
scopic v 99 minutes with open; P = 0.49).

Harms: Versus open cholecystectomy: The first RCT found no significant
difference between laparoscopic cholecystectomy and open chole-
cystectomy in the proportion of people with postoperative compli-
cations (24/146 [16%] with laparoscopic v 25/97 [26%] with open;
reported as non-significant, CI not reported).6 Complications were
classified as surgical infections (wound infection, subphrenic or
subhepatic abscess), non-infectious surgical (bile duct injury,
haemorrhage), remote infections (urinary or respiratory), and mis-
cellaneous (atelectasis, deep vein thrombosis). The second RCT
found that laparoscopic cholecystectomy significantly reduced
postoperative complications compared with open cholecystectomy
(major complications 0% with laparoscopic v 23% with open; minor
complications 3% with laparoscopic v 19% with open; P = 0.0048
for all complications with laparoscopic v open).7 Major complica-
tions included myocardial infarction, pneumonia and sepsis, femo-
ral artery embolism, serious wound infection, late incisional hernia
requiring surgical repair, adhesive intestinal obstruction within
1 month of cholecystectomy, and retained common bile duct stone.
Minor complications included diarrhoea, urinary infection, and
confusion.

Comment: Neither of the RCTs differentiated between calculous and acalcu-
lous cholecystitis. The first RCT found that laparoscopic surgery was
associated with fewer complications if undertaken by more experi-
enced surgeons.6 Open cholecystectomy is primarily required in
people who have a fistula from the gallbladder into the bile duct or
intestine and in some people who have perforation and abscess in
the right upper quadrant. Conversion from laparoscopic to open
cholecystectomy is needed if the laparoscopic procedure cannot be
completed without risking injury to surrounding structures or when
bleeding cannot be stopped. We found one systematic review and
one prospective study in people with symptomatic gallstones that
did not differentiate between people with and without acute chole-
cystitis. The review (search date 1995) indirectly compared out-
comes in people who had laparoscopic cholecystectomy (98 case
series or RCTs, 78 747 people with symptomatic gallstones) with
outcomes in people who had open cholecystectomy (28 case series
or RCTs, 12 973 people treated with open cholecystectomy).8 It
found that laparoscopic cholecystectomy was associated with lower
mortality (86–91/100 000 with laparoscopic v 660–740/100 000
with open cholecystectomy; CI not reported) but a higher rate of bile
duct injury (36–47/10 000 with laparoscopic v 19–29/10 000 with
open cholecystectomy; CI not reported). One prospective non-
randomised study (1518 people with symptomatic gallstones)
assessed surgical complications associated with laparoscopic
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cholecystectomy.9 Laparoscopic cholecystectomy was associated
with surgical complications in 5% of participants and with bile or
hepatic duct injuries in 0.5% of participants. The mean hospital stay
was 1.2 days. The conversion rate to open cholecystectomy was
4.7%.

OPTION OPEN CHOLECYSTECTOMY

Two RCTs found that open cholecystectomy increased duration of surgery,
use of nasogastric tube, duration of antibiotic treatment, use of
analgesia, and hospital stay compared with laparoscopic
cholecystectomy. One RCT found no significant difference in rates of
postoperative complications between open and laparoscopic
cholecystectomy. The other RCT found more major and minor
postoperative complications with open cholecystectomy. The rate of
conversion from laparoscopic to open cholecystectomy was 16–27%.
Conversion from laparoscopic to open cholecystectomy is needed if the
laparoscopic procedure cannot be completed without risking injury to
surrounding structures or when bleeding cannot be stopped. Open
cholecystectomy is required in people who have a fistula from the
gallbladder into the bile duct or intestine and in some people who have
perforation and abscess in the right upper quadrant.

Benefits: Versus no treatment: We found no systematic review and no RCTs
comparing cholecystectomy versus no treatment. Versus
laparoscopic cholecystectomy: See benefits of laparoscopic
cholecystectomy, p 526.

Harms: Versus laparoscopic cholecystectomy: See harms of laparo-
scopic cholecystectomy, p 527.

Comment: Versus laparoscopic cholecystectomy: See comments under
laparoscopic cholecystectomy, p 527.

OPTION MINILAPAROSCOPIC CHOLECYSTECTOMY

One RCT found that minilaparoscopic and conventional laparoscopic
cholecystectomy were associated with similar use of analgesics, hospital
stay, and rates of conversion to open cholecystectomy. Minilaparoscopic
cholecystectomy marginally increased duration of surgery.

Benefits: Versus no treatment: We found no systematic review and no
RCTs comparing minilaparoscopic cholecystectomy (see glossary,
p 532) versus no treatment. Versus conventional laparoscopic
cholecystectomy: See glossary, p 532. We found one RCT (69
people with acute cholecystitis) comparing minilaparoscopic
cholecystectomy (2–3 mm diameter instruments) versus conven-
tional laparoscopic cholecystectomy (5 mm diameter instru-
ments).10 It found no significant difference between minilaparo-
scopic and conventional laparoscopic cholecystectomy in the rate
of conversion to open cholecystectomy (7.9% with minilapro-
scopic v 6.5% with conventional laparosopic cholecystectomy;
P = 0.597). It found that a similar proportion of people needed
postoperative antiemetics plus analgesics (30/35 [86%] with
minilaparoscopic v 22/29 [76%] with conventional laparoscopic)
and found no significant difference between minilaparoscopic and
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conventional laparoscopic cholecystectomy in duration of hospital
stay (mean 4.3 days with minilaparoscopic v 4.2 days with
conventional laparoscopic cholecystectomy; P value reported as
non-significant, CI not reported). Minilaroscopic cholecystectomy
marginally increased duration of surgery compared with conven-
tional laparoscopic cholecystectomy (mean 113.8 minutes with
minilaparoscopic v 98.2 minutes with conventional laparoscopic;
P = 0.056).

Harms: The RCT found no major complications associated with
minilaparoscopic or conventional laparoscopic cholecystectomy,
but it may have been underpowered to detect clinically important
adverse effects.10

Comment: The RCT did not differentiate between calculous and acalculous
cholecystitis.

OPTION EARLY VERSUS DELAYED CHOLECYSTECTOMY

Four RCTs found that operation before the scheduled date because of
recurrent or worsening symptoms was necessary in 13–19% of people
receiving delayed cholecystectomy (open or laparoscopic
cholecystectomy after 6–8 weeks). The RCTs found no significant
difference between early (within 72 hours) and delayed cholecystectomy
(open or laparoscopic) in intraoperative or postoperative complications,
but found that early cholecystectomy reduced hospital stay. Two RCTs
found that early laparoscopic cholecystectomy increased duration of
operation compared with delayed laparoscopic cholecystectomy but
reduced use of analgesics. The RCTs found no significant difference
between early and delayed laparoscopic cholecystectomy in the rate of
conversion to open cholecystectomy.

Benefits: We found no systematic review. Early versus delayed open
cholecystectomy: We found two RCTs comparing early versus
delayed open cholecystectomy (see glossary, p 532).11,12 The
RCTs found that operation was necessary before the scheduled
date in 13–14% of people receiving delayed cholecystectomy. The
first RCT (165 people with acute cholecystitis) compared early
(mean time to operation 1.6 days) versus delayed (mean time to
operation 2.6 months) open cholecystectomy.11 There was no
significant difference between people randomised to receive early
or delayed open cholecystectomy in terms of age (mean 57.8
years with early surgery v 56.7 years with delayed surgery),
duration of symptoms (mean 2.2 days with early surgery v 2.3
days with delayed surgery), or previous history of biliary disease
(55% with early surgery v 45% with delayed surgery; P value
reported as non-significant for all comparisons). Operation before
the scheduled date because of peritonitis, jaundice, cholangitis or
empyema was necessary in 10/82 (13%) people receiving delayed
open cholecystectomy. There were no deaths in people receiving
early cholecystectomy and one death in people receiving delayed.
The RCT found similar intraoperative complications between early
and delayed cholecystectomy and found no significant difference
in duration of surgery (mean 93 minutes with early v 85 minutes
with delayed; P > 0.10). However, it found that early open chole-
cystectomy significantly reduced hospital stay compared with
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delayed open cholecystectomy (10.7 days with early v 18.2 with
delayed, mean difference 7.5 days; P < 0.001). The second RCT
(192 people) compared early open cholecystectomy (mean time
to operation 2.5 days) versus delayed open cholecystectomy
(mean time to operation not reported).12 The RCT gave no infor-
mation about characteristics and clinical status of people ran-
domised to receive early compared with delayed cholecystectomy.
Operation before the scheduled date because of worsening or
recurrent symptoms was necessary in 15/91 patients (14%)
assigned to delayed cholecystectomy. There were no deaths in
people receiving early cholecystectomy and one death in people
receiving delayed. The RCT found no significant difference
between early and delayed cholecystectomy in intraoperative and
postoperative complications (15% in both groups), but found that
early cholecystectomy significantly reduced hospital stay (9.1
days with early v 15.5 days with delayed; P < 0.05). Early versus
delayed laparoscopic cholecystectomy: We found two RCTs
comparing early versus delayed laparoscopic cholecystec-
tomy.13,14 The RCTs found that operation was necessary before
the scheduled date in 16–19% of people receiving delayed chole-
cystectomy. The first RCT (104 people) compared early (within
24 hours of admission) versus delayed (after 6–8 weeks) laparo-
scopic cholecystectomy.13 There was no significant difference in
terms of age between people receiving early and delayed laparo-
scopic cholecystectomy (55.8 years with early v 56.1 years with
delayed laparoscopic; P = 0.90). In people receiving delayed
laparoscopic cholecystectomy, operation before the scheduled
date because of worsening or recurrent symptoms was necessary
in 8/51 (16%) people, and 5/51 (10%) people did not have
surgery because of successful conservative treatment. The RCT
found no significant difference in the rate of conversion to open
cholecystectomy between early and delayed laparoscopic chole-
cystectomy (21% with early v 24% with delayed; P = 0.74), or use
of postoperative analgesics (2 doses pethidine with early v 1 dose
pethidine with delayed cholecystectomy; P = 0.14). The second
RCT (99 people) compared early laparoscopic cholecystectomy
(median time to operation 63 hours) versus delayed laparoscopic
cholecystectomy (median time to operation 67 days).14 There was
no significant difference between people receiving early and
delayed laparoscopic cholecystectomy in terms of age (59 years
with early v 61 years with delayed; P = 0.812), duration of
symptoms (2 days with early v 2 days with delayed surgery;
P = 0.164), or previous history of biliary symptoms (33% with
early surgery v 32% with delayed laparoscopic cholecystectomy;
P = 0.872). Operation before the scheduled date was necessary
in 8/41 (19.5%) people receiving delayed laparoscopic cholecys-
tectomy, five because of peritonitis and three because of persist-
ent fever. The RCT found no significant difference in the rate of
conversion to open cholecystectomy between early and delayed
laparoscopic cholecystectomy, although more people receiving
delayed laparoscopic cholecystectomy converted to open (5/45
[11%] with early v 9/41 [23%] with delayed; P = 0.174). It found
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that early laparoscopic cholecystectomy significantly reduced use
of analgesics (mean 1 dose with early v 2 doses with delayed;
P < 0.004) and total hospital stay (6 days with early v 11 days
with delayed; P < 0.001) compared with delayed laparoscopic
cholecystectomy.

Harms: Early versus delayed open cholecystectomy: In the first RCT, 11
people (15%) undergoing delayed cholecystectomy had recurrent
symptoms during the waiting period (5 with acute cholecystitis, 2
with acute pancreatitis, 4 with biliary colic).11 The RCT found no
significant difference between early and delayed open cholecystec-
tomy in the proportion of people who had postoperative complica-
tions (14% with early v 17% with delayed; P value reported as
non-significant, CI not reported). The second RCT also found no
significant difference in the proportion of people who had postop-
erative complications (14.9% with early v 15.4% with delayed; P
value reported as non-significant, CI not reported). The complica-
tions in both RCTs included pneumonia, wound infection, wound
dehiscence, incisional hernia, intra-abdominal abscess, mesenteric
thrombosis, pancreatitis, myocardial infarction, and transient psy-
chosis. Early versus delayed laparoscopic cholecystectomy:
The first RCT found that early laparoscopic cholecystectomy signifi-
cantly increased duration of operation compared with delayed
laparoscopic cholecystectomy (122.8 minutes with early v

106.6 minutes with delayed, P < 0.04).13 It found no significant
difference in postoperative complications between early and
delayed laparoscopic cholecystectomy (5/53 [9%] v 3/38 [8%];
P = 0.80). Postoperative complications included subphrenic col-
lection, a bile leak from the cystic duct stump, superficial wound
infection, and postoperative respiratory failure requiring mechanical
ventilation for 3 days. The second RCT also found that early
laparoscopic cholecystectomy significantly increased duration of
operation compared with delayed (mean 135 minutes with early v

105 minutes with delayed; P = 0.022), but found no significant
difference in the proportion of people who had postoperative
complications between early and delayed cholecystectomy (6/45
[13%] with early group v 12/41 [29%] with delayed; P = 0.07).
Postoperative complications included wound infection bile leak,
intra-abdominal fluid collection, chest infection, urinary tract infec-
tion, bile duct injury, intra-abdominal bleeding, retained ductal
stone, ileus, and atrial fibrillation.

Comment: People with acute cholecystitis who have multiple comorbid condi-
tions and relative contraindications for cholecystectomy may be
treated with antibiotics, a low fat diet, and in some instances a
cholecystostomy tube. Due to a high rate of recurrent cholecystitis,
most patients undergo a delayed cholecystectomy when their
comorbid conditions are better controlled. Only one of the RCTs
gave information on the number of people who did not undergo
surgery because of successful conservative treatment.13 Early
versus delayed open cholecystectomy: Surgeons in the RCTs
had a variety of experience. In the first RCT, open cholecystectomies
were performed by staff surgeons and senior residents only, with
85% of the operations performed by one of the authors of the
RCT.11 In the second RCT, open cholecystectomies were performed
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by a large number of surgeons of “varied experience”.12 Early
versus delayed laparoscopic cholecystectomy: All laparoscopic
cholecystectomies were carried out by “experienced surgeons“ who
had carried out ≥50 previous laparoscopic cholecystectomies in
one RCT13 and ≥300 in the other.14 None of the RCTs differentiated
between calculous and acalculous cholecystitis.

GLOSSARY
Laparoscopic cholecystectomy involves removal of the gallbladder using a
projection camera and 5–10 mm trocar ports.
Minilaparoscopic cholecystectomy involves removal of the gallbladder using a
projection camera and 2–3 mm trocar ports.
Open cholecystectomy involves removal of the gallbladder via laparotomy.
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Anal fissure
Search date May 2003

Marion Jonas and John Scholefield

QUESTIONS
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Treatments for acute anal fissure

*Based on consensus opinion

See glossary, p 542

Key Messages

¶ Internal anal sphincterotomy One systematic review found no significant
difference between internal anal sphincterotomy and anal stretch in persist-
ence of fissures. Both procedures healed 70–95% of fissures. It found no
significant difference between open and closed internal anal sphincterotomy in
persistence of fissures. Four RCTs have found that sphincterotomy improved
fissure healing compared with topical glyceryl trinitrate after 6 weeks to 2 years.

¶ Anal advancement flap (as effective as internal anal sphincterotomy
based on 1 small RCT) One small RCT found no significant difference between
lateral internal anal sphincterotomy and anal advancement flap in patient
satisfaction or fissure healing.

¶ Botulinum A toxin-haemagglutinin complex RCTs found that botulinum A
toxin-haemagglutinin complex increased fissure healing at 2 months compared
with placebo or topical glyceryl trinitrate. Two RCTs found no significant
difference between high dose and low dose botulinum A toxin-haemagglutinin
complex in healing rates after 2–3 months. One RCT found that compared with
botulinum A toxin-haemagglutinin complex, sphincterotomy increased fissure
healing at 12 months. It also increased time taken to return to daily activities.

¶ Topical glyceryl trinitrate RCTs comparing topical glyceryl trinitrate versus
placebo found mixed results for healing and pain, and results were difficult to
interpret owing to differing durations and doses of treatments. However,
consensus opinion still regards glyceryl trinitrate as an effective first line
treatment for chronic anal fissure. One RCT found no significant difference
between glyceryl trinitrate ointment and a glyceryl trinitrate patch in fissure
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healing at 8 weeks. One RCT found no significant difference between topical
glyceryl trinitrate and topical diltiazem in fissure healing at 8 weeks. One RCT,
identified by a systematic review, found that botulinum A toxin-haemagglutinin
complex increased fissure healing after 2 months compared with glyceryl
trinitrate. Four RCTs found that internal anal sphincterotomy improved fissure
healing compared with topical glyceryl trinitrate after 6 weeks to 2 years.

¶ Anal stretch (as effective as internal anal sphincterotomy but higher
rates of flatus incontinence) One systematic review found no significant
difference between internal anal sphincterotomy and anal stretch in persist-
ence of fissures. It found that both procedures healed 70–95% of fissures. Anal
stretch increased rates of flatus incontinence compared with internal anal
sphincterotomy.

¶ Botulinum A toxin-haemagglutinin complex plus nitrates We found no
RCTs comparing botulinum A toxin-haemagglutinin complex plus nitrates ver-
sus placebo. One small RCT found that botulinum A toxin-haemagglutinin
complex plus topical isosorbide dinitrate three times daily increased fissure
healing at 6 weeks compared with botulinum A toxin-haemagglutinin complex
alone. It found no significant difference at 8 or 12 weeks.

¶ Diltiazem We found no placebo controlled RCTs. One RCT found no significant
difference in healing rates between topical diltiazem and topical glyceryl
trinitrate at 8 weeks. One small RCT found no significant difference in fissure
healing after 8 weeks between oral diltiazem and topical diltiazem.

¶ Indoramin One RCT found no significant difference between oral indoramin
and placebo in fissure healing at 6 weeks.

DEFINITION Anal fissure is a split or tear in the lining of the distal anal canal. It
is a painful condition often associated with fresh blood loss from the
anus and perianal itching. Acute anal fissures have sharply
demarcated, fresh mucosal edges, often with granulation tissue at
the base. Chronic anal fissures margins are indurated, there is
less granulation tissue, and muscle fibres of the internal anal
sphincter may be seen at the base. Fissures persisting for longer
than 6 weeks are generally defined as chronic.

INCIDENCE/
PREVALENCE

Anal fissures are common in all age groups, but we found no
evidence to measure incidence.

AETIOLOGY/
RISK FACTORS

Low intake of dietary fibre may be a risk factor for the development
of acute anal fissure.1 People with anal fissure often have raised
resting anal canal pressures with anal spasm.2,3 Men and women
are equally affected by anal fissure, and up to 11% of women
develop anal fissure after childbirth.4

PROGNOSIS Placebo controlled studies found that 70–90% of untreated
“chronic” fissures did not heal during the study.5,6

AIMS OF
INTERVENTION

To relieve symptoms (pain, bleeding, and irritation); to heal the
fissure; to minimise adverse effects of treatment.

OUTCOMES Proportion of people with fissure healing (intact anal mucosal
lining); symptom score for intensity of symptoms of pain, bleeding,
and irritation (typically a linear visual analogue scale that consists of
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an unmarked 100 mm horizontal line, the left end of which repre-
sents absence of symptoms and the right end represents the worst
symptoms imaginable; a vertical mark is made across this line by
the person with the fissure); proportion of people reporting adverse
effects of treatment.

METHODS Clinical Evidence search and appraisal May 2003.

QUESTION What are the effects of treatments for chronic anal
fissure?

OPTION TOPICAL GLYCERYL TRINITRATE

RCTs comparing topical glyceryl trinitrate with placebo found mixed
results for healing and pain, and results were difficult to interpret owing
to differing durations and doses of treatments. Consensus opinion
regards glyceryl trinitrate as an effective first line treatment for chronic
anal fissure. One RCT found no significant difference between glyceryl
trinitrate ointment and a glyceryl trinitrate patch in fissure healing at 8
weeks. One RCT found no significant difference between topical glyceryl
trinitrate and topical diltiazem in fissure healing at 8 weeks. One RCT,
identified by a systematic review, found that botulinum A
toxin-haemagglutinin complex increased fissure healing after 2 months
compared with glyceryl trinitrate. Four RCTs found that internal anal
sphincterotomy improved fissure healing compared with topical glyceryl
trinitrate after 6 weeks to 2 years.

Benefits: Versus placebo: We found one systematic review (search date not
reported, 4 RCTs, 312 people; no statistical pooling of data
reported)7 and two subsequent RCTs (see comment below).8,9 The
first RCT in the review (80 people) found that after 8 weeks of
treatment, glyceryl trinitrate (GTN) (see glossary, p 542) (0.2%
twice daily) significantly increased healing of anal fissures com-
pared with placebo (analysis not by intention to treat; 3 people
excluded; AR for healing: 26/38 [68%] with GTN v 3/39 [8%] with
placebo; RR 8.90, 95% CI 2.94 to 26.95), and significantly
reduced median pain scores (pain scores measured using a visual
analogue scale; 0 = no pain and 100 = worst pain imaginable;
reduction in median score: 67.0 with GTN v 16.0 with placebo;
P < 0.05).5 The second RCT (70 people) in the review compared
three treatments given for 8 weeks: 0.2% GTN three times daily;
escalating dose topical GTN (0.2% increasing to 0.6%); and pla-
cebo.6 It found that GTN significantly increased anal fissure healing
compared with placebo 2 weeks after the end of treatment (AR for
healing: 15/23 [65%] with 0.2% GTN v 16/23 [70%] with escalating
dose GTN v 7/22 [32%] with placebo; RR for both GTN groups v

placebo 2.10, 95% CI 1.11 to 4.03). It found no significant differ-
ence in pain scores between GTN and placebo (measured using a
linear analogue scale from 0 to 10; scores depicted graphically;
P = 0.04 for both GTN groups v placebo).6 The third RCT (43
people) identified by the review found no significant difference
between GTN (0.2% twice daily) and placebo in healing of anal
fissures after 4 weeks of treatment (AR for healing: 11/24 [46%]
with GTN v 3/19 [16%] with placebo; RR 2.00, 95% CI 0.65 to
6.45), and did not provide comparative data between treatments
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for pain scores.10 The fourth RCT (132 people) identified by the
review found no significant difference between GTN (0.2% twice
daily) and placebo in healing of anal fissures after 4 weeks of
treatment (AR for healing: 29/59 [49%] with GTN v 31/60 [52%]
with placebo; RR 0.95, 95% CI 0.67 to 1.36), and did not provide
comparative data between treatments for pain scores.11 The first
subsequent RCT (304 people with fissure symptoms for at least 30
days) compared eight treatments: GTN at doses of 0.1, 0.2, or
0.4% twice or three times daily, or placebo twice or three times
daily.8 It found no significant difference in fissure healing between
any of the GTN treatment groups (0.1, 0.2, or 0.4% twice or three
times daily) and placebo at 8 weeks (intention to treat analysis:
0.1% GTN v placebo P < 0.63; 0.2% GTN v placebo P < 0.12;
0.4% GTN v placebo P < 0.64; AR values not reported). However, it
found that 0.4% GTN significantly reduced pain compared with
placebo at 8 weeks (improvement in average pain score on a 100
point visual analogue scale: 72 with 0.4% GTN v 51 with placebo; P
value not reported). The study had large loss to follow up (21%),
which may limit reliability of results. The second subsequent RCT
(200 people) found no significant difference in healing or pain
between GTN (0.1, 0.2, or 0.4% twice daily) and placebo after
8 weeks of treatment (AR for healing: 62/133 [46.6%] with all GTN
treatments v 18/48 [37.5%] with placebo, P = 0.3; pain scores not
reported: 0.1% GTN v placebo P = 0.40; 0.2% GTN v placebo
P = 0.34; 0.4% GTN v placebo P = 0.64).9 Versus internal anal
sphincterotomy: We found one systematic review (search date not
reported, 1 RCT),7 one additional RCT,12 and two subsequent
RCTs.13,14 The RCT (82 people with chronic anal fissures receiving
stool softeners and fibre supplements) identified by the review
found that internal anal sphincterotomy (see glossary, p 542)
significantly improved fissure healing at 6 weeks compared with
0.25% GTN ointment three times daily (AR for healing: 34/38 [89%]
with internal anal sphincterotomy v 13/44 [30%] with GTN; ARI
60%, 95% CI 38% to 81%; RR 3.0, 95% CI 1.9 to 4.8).15 The
additional RCT (49 people with chronic anal fissure of duration 4
months receiving a high fibre diet and a laxative) also found that
internal anal sphincterotomy significantly improved fissure healing
compared with topical GTN (ointment [0.2%] or patch [10 mg] at 1
year; 11/12 [92%] with internal anal sphincterotomy v 24/37 [65%]
with GTN; RR 1.40, 95% CI 1.05 to 1.89).12 The first subsequent
RCT (60 people) found that internal anal sphincterotomy signifi-
cantly increased healing at 8 weeks compared with 0.2% GTN
ointment three times daily (AR for healing: 26/27 [96%] with
internal anal sphincterotomy v 20/33 [61%] with GTN; RR 1.60,
95% CI 1.20 to 2.11).13 The second subsequent RCT (70 people)
found that internal anal sphincterotomy significantly improved fis-
sure healing compared with GTN (0.2% three times daily for 8
weeks) at 2 months (AR for healing: 35/35 [100%] with internal
anal sphincterotomy v 19/35 [54%]; P = 0.02).14 See also benefits
of internal anal sphincterotomy, p 541. Versus botulinum A
toxin-haemagglutinin complex: See glossary, p 542. See ben-
efits of botulinum A toxin-haemagglutinin complex, p 538. GTN
ointment versus GTN patch: We found one RCT (42 people),
which found no significant difference between GTN ointment (0.2%
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twice daily) and a GTN patch (10 mg/day) in fissure healing at
8 weeks (analysis not by intention to treat; 5 people excluded; AR
for healing: 12/18 [67%] with GTN ointment v 12/19 [60%] with
GTN patch; RR 1.10, 95% CI 0.66 to 1.70).12 Versus topical
diltiazem: We found one RCT (72 people), which found no signifi-
cant difference between GTN (0.2% ointment applied twice daily for
6–8 weeks) and topical diltiazem (2% cream applied twice daily for
6–8 weeks) in fissure healing at 8 weeks (AR for healing: 25/29
[86%] with GTN v 24/31 [77%] with diltiazem; RR 0.69, 95%
CI 0.39 to 1.22).16

Harms: Versus placebo: Topical GTN caused headaches in 18–72% of
people compared with 12–27% with placebo.5,6,9,10 Versus
internal anal sphincterotomy: Sphincterotomy caused flatus
incontinence in 1/35 (2.9%) people.14 Versus diltiazem: One RCT
found that GTN significantly increased adverse effects compared
with diltiazem (AR for adverse effects: 21/29 [72%] with GTN v

13/31 [42%] with diltiazem; RR 1.84, 95% CI 1.11 to 3.04).16

Headaches and gastrointestinal adverse effects were more com-
mon with GTN than with diltiazem (headaches: 17/29 [59%] with
GTN v 8/31 [26%] with diltiazem; RR 2.06, 95% CI 1.18 to 3.59;
gastrointestinal effects: 9/29 [31%] with GTN v 3/31 [10%] with
diltiazem; significance not reported).

Comment: Versus placebo: Results of the RCTs are difficult to interpret
because of differences between trials in entry criteria, in the doses
and durations of GTN treatments used, and in the advice and
application of topical GTN. We found insufficient evidence about the
optimal duration and dose of topical GTN treatment. The first
subsequent RCT (304 people) included people with fissure symp-
toms for at least 30 days, who would not have been classified as
having chronic anal fissures according to our criteria. This may have
resulted in a lack of power to detect an effect of GTN in people with
chronic anal fissures.8 Entry criteria may have varied among the trial
centres in the two subsequent large RCTs. The authors, therefore,
believe that some of the single centre RCTs, which have tightly
controlled entry criteria and dosage regimens, probably reflect the
effectiveness of GTN more accurately than the multicentre RCTs.
Consensus opinion regards GTN as being an effective first line
treatment for chronic anal fissures.

OPTION DILTIAZEM

We found no placebo controlled RCTs. One RCT found no significant
difference in healing rates between topical diltiazem and topical glyceryl
trinitrate at 8 weeks. One small RCT found no significant difference in
fissure healing after 8 weeks between oral diltiazem and topical
diltiazem.

Benefits: We found no systematic review. Versus placebo: We found no
RCTs. Topical diltiazem versus topical glyceryl trinitrate: See
glossary, p 542. See benefits of topical glyceryl trinitrate, p 535.
Oral versus topical diltiazem: We found one RCT (50 people with

Anal fissure
D

igestive
system

disorders
537

 BMJ Publishing Group Ltd 2004



chronic anal fissures), which found no significant difference in
healing between oral diltiazem (60 mg twice daily) and 2% topical
diltiazem gel (700 mg twice daily) after 8 weeks of treatment (AR for
healing: 9/24 [38%] with oral diltiazem v 17/26 [65%] with
diltiazem gel; RR 0.57, 95% CI 0.32 to 1.03).17

Harms: Oral versus topical diltiazem: The RCT reported that oral diltiazem
caused adverse effects in 8/24 (33%) people (nausea/vomiting in 3
people, headache in 2 people, rash in 2 people, altered sense of
smell and taste in 1 person). No adverse effects were reported with
topical diltiazem.17

Comment: We found insufficient evidence about the optimal duration of
diltiazem treatment. The role of diltiazem in treating fissures previ-
ously failing to heal with glyceryl trinitrate is also unclear.

OPTION INDORAMIN

One RCT found no significant difference between oral indoramin and
placebo in fissure healing after 6 weeks, but may have been too small to
detect a clinically important difference.

Benefits: We found no systematic review. Versus placebo: We found one
small RCT (23 people with chronic anal fissures). It found no
significant difference between oral indoramin (20 mg twice daily)
and placebo for fissure healing at 6 weeks (AR for healing: 1/14
[7%] with indoramin v 2/9 [22%] with placebo; RR 0.30, 95%
CI 0.03 to 3.05; see comment below).18 The RCT did not provide
comparative data between treatments for pain scores.

Harms: The RCT reported that indoramin caused adverse effects in 7/14
(50%) of people.18

Comment: The RCT was small and may have lacked adequate power to detect
a clinically important difference. It found that the single fissure that
healed with indoramin recurred after 3 months.18

OPTION BOTULINUM A TOXIN-HAEMAGGLUTININ COMPLEX
(BOTULINUM A TOXIN-HC)

RCTs found that botulinum A toxin-haemagglutinin complex increased
fissure healing at 2 months compared with placebo or topical glyceryl
trinitrate 0.2%. Two RCTs found no significant difference between high
dose and low dose botulinum A toxin-haemagglutinin complex in healing
rates after 2–3 months. One RCT found that compared with botulinum A
toxin-haemagglutinin complex, internal anal sphincterotomy increased
fissure healing at 12 months. It also increased time taken to return to
daily activities.

Benefits: Versus placebo: We found one systematic review (search date not
reported, 1 RCT, 30 people with chronic idiopathic anal fissure).7

The RCT identified by the review compared botulinum A toxin-
haemagglutinin complex (see glossary, p 542) (botulinum A toxin-
hc) (Botox preparation) versus placebo (saline) injection into the
internal anal sphincter.19 It found that botulinum A toxin-hc signifi-
cantly increased healing rates (formation of a scar) after 2 months
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compared with placebo (AR for healing: 11/15 [73%] with botuli-
num A toxin-hc v 2/15 [13%] with placebo; ARR 60%, 95% CI 25%
to 95%; RR 5.5, 95% CI 1.5 to 21.0). Versus topical glyceryl
trinitrate (GTN): We found one systematic review (search date not
reported, 1 RCT, 50 people with chronic anal fissure).7 The RCT
identified by the review found that, after 2 months, botulinum A
toxin-hc injection (20 U Botox preparation) significantly increased
fissure healing rates compared with 6 weeks of treatment with 0.2%
GTN (see glossary, p 542) (96% with botulinum A toxin-hc v 60%
with GTN; P = 0.005).20 Different doses of botulinum A toxin-
hc: We found no systematic review. We found two RCTs.21,22 The
first RCT (50 people) found no significant difference between higher
dose (40 U) and lower dose (20 U) botulinum A toxin-hc (Dysport
preparation) in healing rates at 3 months (20/25 [80%] with higher
dose v 19/25 [76%] with lower dose; RR 1.10, 95% CI 0.78 to
1.41).21 The second RCT (150 people) compared lower dose
botulinum A toxin-hc (20 U Botox preparation; re-treatment with
30 U for persistent fissure at 1 month) versus higher dose botuli-
num A toxin-hc (30 U; re-treatment with 50 U for persistent fissure
at 1 month).22 It found that higher dose botulinum A toxin-hc
increased healing rates at 1 month compared with lower dose
(65/75 [87%] with higher dose v 55/75 [73%] with lower dose;
P = 0.04). It found no significant difference in healing rates at 2
months (72/75 [96%] healed with higher dose v 67/75 [89%]
healed with lower dose; RR and CI values not reported; P reported
as non-significant). Versus internal anal sphincterotomy: We
found one RCT (111 people with symptoms for at least 2 months
and internal anal sphincter visible in base of fissure).23 It found that
internal anal sphincterotomy (see glossary, p 542) significantly
increased healing compared with botulinum A toxin-hc (about
0.3 U/kg) at 12 months (AR for healing: 47/50 [94%] with internal
anal sphincterotomy v 46/61 [75%] with botulinum A toxin-hc).
Plus nitrates: See botulinum A toxin-hc plus nitrates, p 540.

Harms: Versus placebo or GTN: Two RCTs reported no adverse effects
associated with the use of botulinum A toxin-hc.19,20 Earlier pilot
studies have reported complications associated with the use of
botulinum A toxin-hc, including pain, bleeding, sepsis associated
with injection, and faecal incontinence, in up to 7% of people.24,25

Different doses botulinum A toxin-hc: One RCT comparing
different doses of botulinum A toxin-hc found flatus incontinence in
6% of people for less than 2 weeks, and faecal incontinence in 4%
of people for 1 week.21 One RCT found that mild flatus incontinence
was more common with higher versus lower dose botulinum A
toxin-hc at 2 weeks after injection (5/75 [7%] with higher dose v

0/75 [0%] with lower dose; RR and CI values not reported).22

Versus internal anal sphincterotomy: One RCT found that
internal anal sphincterotomy significantly delayed return to daily
activities compared with botulinum A toxin-hc (14.8 days with
sphincterotomy v 1.0 day with botulinum A toxin-hc;
P < 0.0001).23 It also found that more people experienced com-
plications after sphincterotomy than botulinum A toxin-hc injection
(transient flatus incontinence in 7 cases and serious incontinence
in 1 case with sphincterotomy v no incontinence with botulinum A
toxin-hc).
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Comment: Recurrent fissure may occur after treatment is discontinued. We
found one non-randomised controlled trial (57 people with idi-
opathic anal fissure), which found that a higher dosage regimen
(20 U Botox preparation) versus a lower dosage regimen (15 U
Botox preparation) of botulinum A toxin-hc increased the proportion
of people with healed fissures at 2 months (23/34 [68%] with high
dose v 10/23 [43%] with low dose).26

OPTION BOTULINUM A TOXIN-HAEMAGGLUTININ COMPLEX
(BOTULINUM A TOXIN-HC) PLUS NITRATES

We found no RCTs comparing botulinum A toxin-haemagglutinin complex
plus nitrates versus placebo. One small RCT found that botulinum A
toxin-haemagglutinin complex plus topical isosorbide dinitrate three
times daily increased fissure healing at 6 weeks compared with botulinum
A toxin-haemagglutinin complex alone. It found no significant difference
at 8 or 12 weeks.

Benefits: We found no systematic review. Versus placebo: We found no
RCTs. Versus botulinum A toxin-haemagglutinin complex
(botulinum A toxin-hc) alone: We found one RCT (30 people with
anal fissures that had not healed with topical isosorbide dinitrate
alone), which found that botulinum A toxin-hc (see glossary, p 542)
injection (20 U) followed by topical isosorbide dinitrate (2.5 mg
three times daily) significantly increased the proportion of people
with healed anal fissures at 6 weeks compared with botulinum A
toxin-hc injection alone (10/15 [67%] with botulinum A toxin-hc
plus isosorbide dinitrate v 3/15 [20%] with botulinum A toxin-hc
alone; ARI 47%, 95% CI 11% to 82%; RR 3.30, 95% CI 1.14 to
9.75; NNT 3, 95% CI 2 to 5).27 It found no significant difference at
8 and 12 weeks after treatment (healing at 8 weeks: 11/15 [73%]
with botulinum A toxin-hc plus isosorbide dinitrate v 9/15 [60%]
with botulinum A toxin-hc alone; P value reported as non-
significant; healing at 12 weeks: 11/15 [73%] with botulinum A
toxin-hc plus isosorbide dinitrate v 10/15 [66%] with botulinum A
toxin-hc alone; P value reported as non-significant).

Harms: The RCT did not report on harms.27 See harms of botulinum A
toxin-haemagglutinin complex, p 539.

Comment: The RCT was small and may have lacked power to detect statistically
significant differences at 8 and 12 weeks.27

OPTION INTERNAL ANAL SPHINCTEROTOMY

One systematic review found no significant difference between internal
anal sphincterotomy and anal stretch in persistence of fissures, and
found that both procedures healed 70–95% of fissures. However, it found
that anal stretch increased rates of flatus incontinence compared with
internal anal sphincterotomy. The review found no significant difference
between open and closed internal anal sphincterotomy in persistence of
fissures. One RCT found no significant difference between internal anal
sphincterotomy and anal advancement flap in patient satisfaction or
fissure healing. Four RCTs have found that sphincterotomy improved
fissure healing compared with topical glyceryl trinitrate after 6 weeks to 2
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years. One RCT found that compared with botulinum A
toxin-haemagglutinin complex, sphincterotomy increased fissure healing
at 12 months. It also increased time taken to return to daily activities.

Benefits: Versus anal stretch: We found one systematic review (search date
not reported; data pooled for end points of persistence of fissure
and postoperative incontinence of flatus; 6 RCTs, 386 people),
which compared internal anal sphincterotomy (see glossary, p 542)
versus anal stretch (see glossary, p 542).28 It found that both
internal anal sphincterotomy and anal stretch healed 70–95% of
fissures. The review found no significant difference between anal
stretch and internal anal sphincterotomy in persistence of fissures
(6 RCTs; RR 1.16, 95% CI 0.65 to 2.08; see comment below).
Open versus closed internal anal sphincterotomy: The system-
atic review found no significant difference between open and closed
internal anal sphincterotomy in persistence of fissures (2 RCTs;
RR 1.61, 95% CI 0.28 to 9.28; see comment below).28 Versus
topical glyceryl trinitrate: See glossary, p 542. See benefits of
topical glyceryl trinitrate, p 535. Versus botulinum A toxin-hc:
See glossary, p 542. See benefits of botulinum A toxin-
haemagglutinin complex, p 538. Versus anal advancement flap:
We found no systematic review. We found one RCT (40 people),
which found no significant difference between internal anal sphinc-
terotomy and anal advancement flap (see glossary, p 542) in
patient satisfaction or fissure healing at 3 months (patient satisfac-
tion: 3/20 [15%] “dissatisfied”, 11/20 [55%] “satisfied”, 6/20
[30%] “excellent” with sphincterotomy v 3/20 [15%] “dissatisfied”,
6/20 [30%] “satisfied”, 11/20 [55%] “excellent” with anal
advancement flap; P value not reported; fissures healed: 20/20
[100%] with sphincterotomy v 17/20 [85%] with anal advancement
flap; P = 0.12).29

Harms: Versus anal stretch: The systematic review found that anal stretch
significantly increased rates of flatus incontinence compared with
internal anal sphincterotomy (4 RCTs; RR 6.63, 95% CI 2.06 to
21.3; see comment below).28 Open versus closed internal anal
sphincterotomy: The review found no significant difference
between open versus closed lateral internal anal sphincterotomy in
the risk of postoperative flatus incontinence (2 RCTs; RR 0.79, 95%
CI 0.29 to 2.13; see comment below).28 Versus anal
advancement flap: In a single RCT (40 people), no person expe-
rienced incontinence after either anal sphincterotomy or after anal
advancement flap.27 Versus topical glyceryl trinitrate: See
harms of topical glyceryl trinitrate, p 537. Versus botulinum A
toxin-hc: See harms of botulinum A toxin-haemagglutinin complex,
p 539.

Comment: Only two outcomes were considered by the systematic review:
persistence of the fissure and flatus incontinence.28 Other out-
comes (e.g. complications related to wound healing) may be
relevant. The review reported that, in contrast to the evidence from
randomised studies, observational studies found that anal stretch
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significantly increased rates of persistence of fissures compared
with internal anal sphincterotomy in four retrospective studies
(RR 1.89, 95% CI 1.28 to 2.81).28 The possibility of lower rates of
fissure healing with anal advancement flap than with anal sphinc-
terotomy requires further investigation.

GLOSSARY
Anal advancement flap Edges of the fissure are excised and healthy anal mucosa
is mobilised to cover the defect.
Anal stretch Traditionally index and middle fingers of each hand inserted into the
anal canal and pulled in opposite directions, the stretch held for 1 minute.
Botulinum A toxin-haemagglutinin complex (botulinum A toxin-hc) A formu-
lation of botulinum A toxin and haemagglutinin for injection. Different preparations
are used at different doses for the same indication and the strength (in units) of one
preparation may not be equivalent to that of another preparation labelled as
containing the same number of units.
Internal anal sphincterotomy Incision in the internal anal sphincter either
posteriorly or laterally, but more commonly laterally, and usually “tailored” to the
length of the fissure.
Topical glyceryl trinitrate (GTN) Usually applied as 0.2–0.3% ointment.

Substantive changes
Topical glyceryl trinitrate Three RCTs added;8,9,14 categorisation unchanged.
Botulinum A toxin-haemagglutinin complex One RCT added;23 categorisation
unchanged.
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Key Messages

Treatments
¶ Adjuvant antibiotics One systematic review and one subsequent RCT in

children and adults with simple or complicated appendicitis undergoing appen-
dicectomy have found that prophylactic antibiotics reduce wound infections
and intra-abdominal abscesses compared with no antibiotics. Subgroup analy-
sis from the systematic review has found that antibiotics reduce the number of
wound infections in children with complicated appendicitis compared with no
antibiotics. However, subgroup analysis from the systematic review found no
significant difference in the number of wound infections between antibiotics
and no antibiotics in children with simple appendicitis. One subsequent RCT in
children with simple appendicitis found no significant difference with antibiotic
prophylaxis compared with no antibiotic prophylaxis in wound infections, but
the RCT may have been too small to exclude a clinically important difference.

¶ Laparoscopic surgery versus open surgery (in children) One systematic
review has found that, in children, laparoscopic surgery reduced the number of
wound infections and the length of hospital stay compared with open surgery,
but found no significant difference in postoperative pain, time to mobilisation,
or proportion of intra-abdominal abscesses.

¶ Antibiotics versus surgery One small RCT in adults with suspected appendi-
citis found that conservative treatment with antibiotics reduced pain and
morphine consumption for the first 10 days compared with appendicectomy.
However, the RCT found that 35% of people treated with antibiotics were
readmitted within 1 year with acute appendicitis and subsequently underwent
appendicectomy.
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¶ Laparoscopic surgery versus open surgery (in adults) One systematic
review and one subsequent RCT have found that laparoscopic surgery in adults
reduces wound infections, postoperative pain, duration of hospital stay, and
time taken to return to work compared with open surgery. However, the
systematic review found that laparoscopic surgery increased postoperative
intra-abdominal abscesses compared with open surgery.

¶ Open surgery versus no treatment We found no RCTs comparing open
surgery versus no surgery.

¶ Stump inversion at open appendicectomy One RCT found no significant
difference between stump inversion and simple ligation in wound infection,
length of hospital stay, or intra-abdominal abscesses. Another RCT found that
stump inversion increased wound infections compared with simple ligation, but
found no significant difference between groups for intra-abdominal abscesses
or length of hospital stay.

DEFINITION Acute appendicitis is acute inflammation of the vermiform
appendix.

INCIDENCE/
PREVALENCE

The incidence of acute appendicitis is falling, although the reason
for this is unclear. The reported lifetime risk of appendicitis in the
USA is 8.7% in men and 6.7% in women,1 and there are about
60 000 cases reported annually in England and Wales. Appendicitis
is the most common surgical emergency requiring operation.

AETIOLOGY/
RISK FACTORS

The cause of appendicitis is uncertain, although various theories
exist. Most relate to luminal obstruction, which prevents escape of
secretions and inevitably leads to a rise in intraluminal pressure
within the appendix. This can lead to subsequent mucosal ischae-
mia, and the stasis provides an ideal environment for bacterial
overgrowth. Potential causes of the obstruction are faecoliths, often
because of constipation, lymphoid hyperplasia, or caecal
carcinoma.2

PROGNOSIS The prognosis of untreated appendicitis is unknown, although
spontaneous resolution has been reported in at least 1/13 (8%)
episodes.3 The recurrence of appendicitis after conservative man-
agement,3,4 and recurrent abdominal symptoms in certain people,5

suggests that chronic appendicitis and recurrent acute or subacute
appendicitis may also exist.6 The standard treatment for acute
appendicitis is appendicectomy. RCTs comparing treatment with no
treatment would be regarded as unethical. The mortality from acute
appendicitis is less than 0.3%, rising to 1.7% after perforation.7 The
most common complication of appendicectomy is wound infection,
occurring in 5–33% of cases.8 Intra-abdominal abscess formation
occurs less frequently, in 2% of appendicectomies.9 A perforated
appendix in childhood does not appear to have subsequent nega-
tive consequences on female fertility.10

AIMS OF
INTERVENTION

To reduce pain; prevent postoperative infection; shorten hospital
stay; and hasten return to normal activity.

OUTCOMES Wound infection rates; intra-abdominal infection rates; postopera-
tive pain; return of bowel function; return to normal activity;
mortality.

METHODS Clinical Evidence search and appraisal October 2003.
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QUESTION What are the effects of medical treatment for acute
appendicitis?

OPTION ANTIBIOTICS

We found no RCTs comparing antibiotics versus placebo or no treatment.
One small RCT in adults with suspected appendicitis found that
conservative treatment with antibiotics reduced pain and morphine
consumption for the first 10 days compared with appendicectomy.
However, the RCT found that 35% of people treated with antibiotics were
readmitted within 1 year with acute appendicitis and subsequently had an
appendicectomy.

Benefits: Versus no treatment: We found no systematic review and no RCTs
comparing antibiotics versus placebo or no treatment. Versus
surgery: We found one RCT (40 adults with suspected appendici-
tis), which compared antibiotic treatment (iv cefotaxime 2 g twice
daily plus tinidazole 800 mg/day for 2 days followed by oral ofloxacin
200 mg twice daily plus tinidazole 500 mg twice daily for 8 days)
versus open appendicectomy.4 It found that antibiotics significantly
reduced pain in the period from 12 hours to 10 days after initiation
of treatment compared with appendicectomy (P < 0.01; other data
presented graphically) and significantly reduced morphine con-
sumption (P < 0.001).

Harms: Versus no treatment: We found no systematic review and no
RCTs. Versus surgery: The RCT (40 adults with suspected appen-
dicitis) found that all people treated conservatively with antibiotics
were discharged from hospital within 48 hours, except one who had
surgery for generalised peritonitis after a perforation of the appendix
12 hours after randomisation to receive antibiotic treatment.4 The
RCT found that 7/20 (35%) people who received conservative
management were readmitted with acute appendicitis and had an
appendicectomy within 1 year (mean 7 months, range 3–12
months). The RCT found that there was one wound infection in the
surgically treated group, and that no deaths occurred with either
treatment.

Comment: Inclusion criteria for the RCT included typical symptoms and signs of
acute appendicitis, such as positive findings on ultrasound, and
raised neutrophil/C reactive protein levels on blood assays.

QUESTION What are the effects of surgical treatment for acute
appendicitis?

OPTION OPEN SURGERY

We found no systematic review or RCTs of open surgery compared with no
treatment. One RCT in adults with suspected appendicitis found that
conservative treatment with antibiotics reduced pain and morphine
consumption compared with appendicectomy for the first 10 days after
starting treatment. However, it found that 35% of people treated with
antibiotics were readmitted within 1 year with acute appendicitis and
subsequently underwent appendicectomy.
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Benefits: Versus no treatment: We found no systematic review or RCTs of
open surgery versus no treatment. Versus antibiotics: See ben-
efits of antibiotics, p 546.

Harms: Versus no treatment: We found no RCTs. Versus antibiotics: See
harms of antibiotics, p 546.

Comment: Surgery is now a well established treatment. An RCT that compares
open surgery versus no treatment is unlikely to be conducted due to
ethical concerns.

OPTION LAPAROSCOPIC SURGERY VERSUS OPEN SURGERY

One systematic review and one subsequent RCT have found that
laparoscopic surgery in adults reduces wound infections, postoperative
pain, duration of hospital stay, and time taken to return to work compared
with open surgery. However, the systematic review found that
laparoscopic surgery increased postoperative intra-abdominal abscesses
compared with open surgery. The review found that, in children,
laparoscopic surgery reduced the number of wound infections and the
length of hospital stay compared with open surgery, but found no
significant difference in postoperative pain, time to mobilisation, or
proportion of intra-abdominal abscesses.

Benefits: We found one systematic review (search date 2002)11 and one
subsequent RCT12 comparing laparoscopic surgery versus open
surgery. In adults: The systematic review found that laparoscopic
surgery significantly reduced the number of wound infections com-
pared with open surgery, but significantly increased the number of
postoperative intra-abdominal abscesses (wound infections: 34
RCTs, 4324 adults; 86/2213 [4%] with laparoscopic surgery v

161/2111 [8%] with open surgery; OR 0.47, 95% CI 0.36 to 0.62;
abscesses: 34 RCTs, 4373 adults; 41/2239 [2%] with laparoscopic
surgery v 13/2134 [< 1%] with open surgery; OR 2.77, 95%
CI 1.61 to 4.77).11 The review also found that laparoscopic surgery
significantly reduced pain on the first postoperative day, and
reduced the length of hospital stay and time taken to return to work
(reduction in pain measured using a 100 mm visual analogue scale:
8 mm, 95% CI 3 mm to 13 mm; reduction in length of hospital stay:
0.7 days, 95% CI 0.4 days to 1.0 days; reduction in time to return
to work: 3 days, 95% CI 1 day to 5 days). The subsequent RCT (200
adults with suspected appendicitis) found that laparoscopic surgery
significantly reduced pain on the second and seventh postoperative
days compared with open surgery (pain assessed on a visual
analogue scale [1 = no pain; 10 = unbearable pain]; mean pain
score on day 2: 2.79 with laparoscopic surgery v 4.77 with open
surgery, P < 0.001; mean pain score on day 7: 1.26 with laparo-
scopic surgery v 1.95 with open surgery, P < 0.001).12 The RCT
found that laparoscopic surgery significantly reduced the time to
return to full activity compared with open surgery (15.85 days v

19.65 days, P < 0.01), although it found no significant difference
in incidence of postoperative complications or in length of hospital
stay between laparoscopic and open surgery (postoperative com-
plications: 9/96 [9.4%] with laparoscopic surgery v 7/104 [6.7%]
with open surgery, P > 0.05; length of hospital stay: 4.7 days with
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laparoscopic surgery v 5.0 days with open surgery; difference stated
as not significant). In children: The systematic review (5 RCTs, 436
children aged 1–16 years) found that laparoscopic surgery signifi-
cantly reduced the number of wound infections and the length of
hospital stay compared with open surgery (wound infections: 5
RCTs, 436 children; OR 0.22, 95% CI 0.08 to 0.61; difference in
hospital stay: 1 RCT, difference of –0.7 days, 95% CI –1.1 days to
–0.3 days).11 The review found no significant difference between
laparoscopic surgery and open surgery for intra-abdominal
abscesses, in postoperative pain, and in the time to mobilisation
(intra-abdominal abscesses: 5 RCTs, 436 children: 1/220 [0.45%]
with laparoscopic appendicectomy v 1/216 [0.46%] with conven-
tional appendicectomy; OR 1.00, 95% CI 0.06 to 16.50; postop-
erative pain: 2 RCTs, 124 children; difference in visual analogue
scale –0.068 cm, 95% CI –0.797 cm to +0.660 cm; time to
mobilisation: 1 RCT, 58 children; difference of –0.25 days, 95% CI
–0.65 days to +0.15 days).

Harms: The review did not report any further data on harms.11

Comment: The systematic review included people with a clinical diagnosis of
acute appendicitis and provided no information on preoperative
imaging or the use of perioperative antibiotics.11 Analyses were
performed on an intention to treat basis. Studies reporting a
negative appendicectomy (see glossary, p 551) rate of more than
50% were excluded. The number of trials looking specifically at
paediatric practice is small and, as in the adult studies, not all
outcomes were assessed in all trials. Most trials were unblinded
and, in addition, heterogeneity was present in most analyses,
although not for wound infections or intra-abdominal abscesses.
The definition and reporting of additional operative or postoperative
complications was inconsistent. One RCT included in the review
subsequently presented results from a subset of 25 children aged
4–15 years with complicated appendicitis.13 It found no significant
difference between laparoscopic and open surgery in the length of
hospital stay or time to return to normal activities. It found two major
complications (one pelvic abscess and one entero-cutaneous fis-
tula) in 13 people receiving laparoscopic surgery compared with no
major complications in 12 people receiving open surgery. In the
subsequent RCT, participants were required to stay in hospital for a
minimum of 3 days.12

OPTION STUMP INVERSION AT OPEN APPENDICECTOMY

One RCT found no significant difference between stump inversion and
simple ligation in wound infection, length of hospital stay, or
intra-abdominal abscesses. Another RCT found that stump inversion
increased wound infections compared with simple ligation, but found no
significant difference between groups for intra-abdominal abscesses or
length of hospital stay.

Benefits: We found no systematic review but found two RCTs.14,15 The first
RCT (735 people aged 14–91 years with complicated or simple
appendicitis — see glossary, p 551) compared double invagination
(purse string with Z stitch, 374 people) versus simple ligation of the
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stump (361 people).14 The RCT found no significance difference in
wound infection, length of hospital stay, or intra-abdominal
abscesses between double invagination and simple ligation (wound
infection: 33/374 [8.8%] with double invagination v 30/361 [8.3%]
with simple ligation; length of hospital stay: 4.6 days with double
invagination v 4.9 days with simple ligation; intra-abdominal
abscesses: 6/374 [1.6%] with double invagination v 2/361 [< 1%]
with simple ligation). The second RCT (134 people aged 4–90
years) compared simple ligation versus double invagination.15 The
RCT found a significantly higher incidence of wound infection with
double invagination compared with simple ligation but found no
significant difference for intra-abdominal abscesses or length of
hospital stay (wound infection: 4/55 [7.3%] with double invagina-
tion v 0/79 [0%] with simple ligation, P = 0.017; abscesses: 1 in
each group; length of hospital stay: median 5 days for both groups).

Harms: In the two RCTs, postoperative adhesive ileus was seen more
frequently in the double invagination groups (6/374 [1.6%] with
double invagination v 1/361 [< 1%] with simple ligation,
P < 0.05;14 1/55 [1.8%] with double invagination v 0/79 [0%] with
simple ligation15). No other specific complications were
documented.14,15

Comment: Increased complications after invagination are believed to be due to
longer operative time. Both trials comment on potential caecal
distortion after invagination of the appendix stump, which has
mimicked caecal cancer on subsequent contrast imaging — a fur-
ther potential hazard of stump invagination.14,15

QUESTION What are the effects of adjuvant treatments for acute
appendicitis?

OPTION ADJUVANT ANTIBIOTICS

One systematic review and one subsequent RCT in children and adults
with simple or complicated appendicitis undergoing appendicectomy have
found that prophylactic antibiotics reduce wound infections and
intra-abdominal abscesses compared with no antibiotics. Subgroup
analysis from the systematic review has found that antibiotics reduce the
number of wound infections in children with complicated appendicitis
compared with no antibiotics. However, subgroup analysis from the
systematic review found no significant difference in the number of wound
infections between antibiotics and no antibiotics in children with simple
appendicitis. One subsequent RCT in children with simple appendicitis
found no significant difference with antibiotic prophylaxis compared with
no antibiotic prophylaxis in wound infections, but the RCT may have been
too small to exclude a clinically important difference.

Benefits: Versus placebo or no treatment: We found one systematic review
(search date 2000, 44 RCTs or CCTs, 9298 adults and children
having an appendicectomy with either simple appendicitis or
complicated appendicitis — see glossary, p 551)9 and one subse-
quent RCT, which compared antibiotic prophylaxis versus placebo or
no prophylaxis.16 The review found that perioperative systemic
antibiotic prophylaxis significantly reduced wound infections and
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intra-abdominal abscesses compared with no antibiotic prophylaxis
(wound infections, 20 RCTs/CCTs: 287/4326 [7%] with antibiotics v

632/4317 [15%] with no antibiotics; OR 0.32, 95% CI 0.24 to
0.42; see comment below; intra-abdominal abscesses, 8 RCTs/
CCTs: 16/2211 [< 1%] with antibiotics v 39/2257 [2%] with no
antibiotics; OR 0.35, 95% CI 0.13 to 0.91).9 Subgroup analysis
found that, in people with simple appendicitis, antibiotic prophylaxis
significantly reduced wound infections and intra-abdominal
abscesses compared with no antibiotics (wound infections, 26
RCTs/CCTs: 113/2610 [4%] with antibiotics v 286/2707 [11%] with
no antibiotics; OR 0.37, 95% CI 0.30 to 0.46; intra-abdominal
abscesses, 8 RCTs/CCTs: 9/1433 [< 1%] with antibiotics v

22/1535 [1%] with no antibiotics; OR 0.46, 95% CI 0.23 to 0.94).
A subgroup analysis in people with complicated appendicitis found
that antibiotic prophylaxis significantly reduced wound infections
but found no significant difference in intra-abdominal abscesses
(wound infections, 24 RCTs/CCTs: 121/645 [19%] with antibiotics v

175/507 [35%] with no antibiotics; OR 0.28, 95% CI 0.21 to 0.38;
intra-abdominal abscesses, 3 RCTs/CCTs: 3/262 [1%] with antibi-
otics v 4/205 [2%] with no antibiotics; OR 0.54, 95% CI 0.12 to
2.43). The review also found no significant difference in wound
infections between topical antibiotics and placebo (52/339 [15%]
with topical antibiotics v 61/340 [18%] with placebo; OR 0.77, 95%
CI 0.49 to 1.23). In children: The systematic review (7 RCTs, 987
children aged 0–15 years with either simple or complicated appen-
dicitis) found no significant difference between perioperative sys-
temic antibiotic prophylaxis and no antibiotic prophylaxis in wound
infections or intra-abdominal abscesses (wound infections: 23/548
[4%] with antibiotics v 34/542 [6%] with no antibiotics; OR 0.64,
95% CI 0.37 to 1.10; intra-abdominal abscesses: 1/142 [< 1%]
with antibiotics v 5/141 [4%] with no antibiotics; OR 0.25, 95%
CI 0.05 to 1.26; see comment below).9 Subgroup analysis in
children with simple appendicitis found no significant difference
between treatments in wound infections, although in children with
complicated appendicitis, antibiotic prophylaxis significantly
reduced wound infections (simple appendicitis, 3 RCTs/CCTs: 7/347
[2%] with antibiotics v 8/357 [2%] with no antibiotics; OR 0.92,
95% CI 0.33 to 2.57; complicated appendicitis, 3 RCTs/CCTs:
5/134 [4%] with antibiotics v 15/119 [13%] with no antibiotics;
OR 0.31, 95% CI 0.12 to 0.77). The subsequent RCT (108 children
with simple appendicitis) compared three treatments: no antibiotic,
one antibiotic dose (1 g ceftriaxone), and 5 days of regular antibi-
otics (1 g/day ceftriaxone).16 The RCT reported that only one wound
infection occurred, and this was in a child who received no antibi-
otics (other numerical data not provided).

Harms: Several harms have been considered in the benefits section. The
review and RCT did not report any further data on harms.9,16

Comment: The systematic review did not distinguish between antibiotic regi-
mens or between different antibiotic drugs.9 These issues are being
addressed in a systematic review to be published in the future.
There were limited numbers of children in the systematic review and
RCT; therefore, the results may lack statistical power.9,16 The review
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found insufficient data to provide subgroup analysis for numbers of
intra-abdominal abscesses in children with either simple or
complicated appendicitis.9 The benefit of antibiotics for simple
appendicitis in children is unclear. The review did not report on
preoperative imaging studies.9

GLOSSARY
Complicated appendicitis Perforated or gangrenous appendicitis or the presence
of a periappendicular abscess.
Simple appendicitis Clinically normal or inflamed appendix, in the absence of
gangrene, perforation, or abscess around the appendix.
Negative appendicectomy Term used for an operation performed for suspected
appendicitis, in which the appendix is found to be normal on histological evaluation.
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See glossary, p 560

Key Messages

Treatment for uncomplicated diverticular disease
¶ Rifaximin (plus dietary fibre supplementation v dietary fibre supplemen-

tation alone) One RCT in people with uncomplicated diverticular disease has
found that rifaximin plus dietary fibre supplementation improved symptoms
compared with dietary fibre supplementation alone after 12 months of treat-
ment.

¶ Bran and ispaghula husk Two small RCTs found no consistent effect of bran
or ispaghula husk compared with placebo on symptom relief after 12–16
weeks.

¶ Elective surgery We found no RCTs of elective open or laparoscopic colonic
resection.

¶ Lactulose One small RCT found no significant difference between lactulose
and a high fibre diet in self rated improvement after 12 weeks.

¶ Methylcellulose One small RCT found no significant difference between
methylcellulose and placebo in mean symptom score after 3 months.
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Treatment to prevent complications
¶ Increased fibre intake We found no RCTs of advice to consume a high fibre

diet or of dietary fibre supplementation.
¶ Mesalazine (after an attack of acute diverticulitis) One methodologically

flawed RCT provided insufficient evidence about effects of mesalazine com-
pared with no treatment in people previously treated for an episode of acute
diverticulitis.

Treatment for acute diverticulitis
¶ Medical treatment We found no RCTs comparing medical treatment versus

placebo. One small RCT found no significant difference between intravenous
cefoxitin and intravenous gentamicin plus intravenous clindamycin in rates of
clinical cure. Observational studies in people with acute diverticulitis have
found low mortality with medical treatment, but found that recurrence rates
may be high.

¶ Surgery (for diverticulitis complicated by generalised peritonitis) We
found no RCTs comparing surgery versus no surgery or versus medical treat-
ment. One RCT found no significant difference in mortality between acute
resection and transverse colostomy of the sigmoid colon. A second RCT found
no significant difference in mortality between primary and secondary sigmoid
colonic resection, but found that primary resection reduced rates of postop-
erative peritonitis and emergency reoperation. We found no RCTs comparing
open versus laparoscopic surgery.

DEFINITION Colonic diverticula are mucosal out pouchings through the large
bowel wall. They are often accompanied by structural changes
(elastosis of the taenia coli, muscular thickening, and mucosal
folding). They are usually multiple and occur most frequently in the
sigmoid colon. If diverticula are associated with symptoms, then
this is termed diverticular disease (see glossary, p 560).

INCIDENCE/
PREVALENCE

In the UK, the incidence of diverticulosis (see glossary, p 560)
increases with age; about 5% of people are affected in their fifth
decade of life and about 50% by their ninth decade.1 Diverticulosis
is common in developed countries, although there is a lower
prevalence of diverticulosis in Western vegetarians consuming a
diet high in roughage.2 Diverticulosis is almost unknown in rural
Africa and Asia.3

AETIOLOGY/
RISK FACTORS

There is an association between low fibre diets and diverticulosis of
the colon.3 Prospective observational studies have found that both
physical activity and a high fibre diet are associated with a lower risk
of developing diverticular disease.4,5 One case control study found
an association between the ingestion of non-steroidal anti-
inflammatory drugs and the development of severe diverticular
complications, including pericolic abscess, generalised peritonitis,
bleeding, and fistula formation.6 People in Japan, Singapore, and
Thailand develop diverticula that affect mainly the right side of the
colon.7

PROGNOSIS Symptoms will develop in 10–25% of people with diverticula at
some point in their lives.1 It is unclear why some people develop
symptoms and some do not. Even after successful medical treat-
ment of acute diverticulitis (see glossary, p 560) almost two thirds
of people suffer recurrent pain in the lower abdomen.8 Recurrent
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diverticulitis is observed in 7–42% of people with diverticular dis-
ease, and after recovery from the initial attack, the calculated yearly
risk of suffering a further episode is 3%.9 About half of recurrences
occur within 1 year of the initial episode and 90% occur within 5
years.10 Complications of diverticular disease (perforation, obstruc-
tion, haemorrhage, and fistula formation) are each seen in about
5% of people with colonic diverticula when followed up for 10–30
years.11 Intra-abdominal abscess formation may also occur.

AIMS OF
INTERVENTION

To reduce mortality, symptoms, and complications, with minimal
adverse effects.

OUTCOMES Subjective gastrointestinal symptoms assessed by the use of vali-
dated questionnaires. Admission and readmission rates as a result
of diverticular disease and its complications. Incidence of diverticu-
litis, haemorrhage, perforation, abscess, fistula formation, and
mortality. Stool weight and transit time are surrogate outcomes.

METHODS Clinical Evidence search and appraisal June 2003.

QUESTION What are the effects of treatments for uncomplicated
diverticular disease?

OPTION BRAN AND ISPAGHULA HUSK

Two RCTs in people with uncomplicated diverticular disease found no
consistent effect of bran or ispaghula husk compared with placebo on
symptom relief after 12–16 weeks.

Benefits: Versus placebo: We found no systematic review, but found two
RCTs comparing fibre supplements versus placebo.12,13 The first
RCT (76 people with uncomplicated diverticular disease [see glos-
sary, p 560], no other gastrointestinal disorders, and no prior
abdominal operations) compared three treatments: bran crispbread
(6.99 g/day fibre); ispaghula husk drink (a bulk forming laxative;
9.04 g/day fibre); and placebo (2.34 g/day fibre).12 It found no
significant differences among treatments for pain score, lower
bowel symptom score (combination of the pain score and sensation
of incomplete emptying, straining, stool consistency, flatus, and
aperients taken), or total symptom score (including nausea, vom-
iting, dyspepsia, belching, and abdominal distension; see comment
below) after 16 weeks. The RCT also found that both active
treatments significantly reduced straining at stool, increased wet
stool weight and stool frequency, and significantly softened the
stools after 16 weeks compared with placebo (straining: bran v

placebo, P < 0.01; ispaghula husk v placebo, P < 0.001; wet stool
weight: both active treatments v placebo, P < 0.001; stool fre-
quency: both active treatments v placebo, P < 0.001; stool soften-
ing: both active treatments v placebo, P < 0.001; CI not reported
for any comparisons). The second RCT (18 people with symptoms of
diverticular disease and radiologically confirmed diverticula and no
other colonic disorder) compared bran crispbread (6.7 g/day fibre)
versus placebo crispbread (0.6 g/day fibre).13 It found that bran
crispbread significantly improved total symptom score (RR and CI
not provided; P < 0.002) and pain score (RR and CI not reported;
P < 0.02), but found no significant difference in the scores for
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bowel dysfunction (passage of excessive flatus, need to strain,
frequency of evacuation, consistency of motion, presence of anal
pain on defecation, feeling of incomplete evacuation, presence of
blood or mucus, use of laxatives) or dyspeptic symptoms (nausea,
vomiting, heartburn, belching, and abdominal distension) after
3 months.

Harms: No significant adverse effects were reported in the RCTs.12,13

Comment: In the first RCT, 18/76 (24%) people withdrew from the trial and
analysis of data was not by intention to treat.12 The RCT did not
specify the exact number of people receiving each treatment,
precluding calculations of relative risk and confidence interval.
People in both RCTs had been investigated to exclude coexisting
abdominal pathology but the extent of the investigations was not
stated.12,13 Both studies were small in size, of short duration, and
the difference in fibre content between control and treatment
interventions was also small. Both treatment and control groups
improved during the RCTs. One further RCT has been identified and
is awaiting translation.14

OPTION METHYLCELLULOSE

One small RCT in people with uncomplicated diverticular disease found no
significant difference between methylcellulose and placebo in symptom
scores at 3 months.

Benefits: We found no systematic review but found one RCT (30 people with
symptomatic diverticular disease [see glossary, p 560] and no other
gastrointestinal disease) that compared methylcellulose (500 mg
twice daily) versus placebo.15 It found no significant difference
between treatments on mean symptom score after 3 months (see
comment below; mean symptom score 13.0 with methylcellulose v

16.7 with placebo; difference in means –3.7, 95% CI –8.9 to +1.5).

Harms: None reported.

Comment: The RCT used a categorical scale for several different symptoms
where 1 = mild and 6 = severe.15 The score used to assess symp-
toms and signs was not described clearly, but included barium
enema results. The RCT was small, of short duration, and both the
methylcellulose and placebo treatments were associated with an
improvement in symptom scores. Diverticular disease was con-
firmed by barium enema but the extent of other investigations to
exclude comorbidity was not stated.

OPTION LACTULOSE

One small RCT in people with uncomplicated diverticular disease found no
significant difference between lactulose and a high fibre diet in self rated
improvement after 12 weeks.

Benefits: We found no systematic review. Versus placebo: We found no RCTs.
Versus high fibre diet: We found one RCT (43 people with diverticular
disease [see glossary, p 560] and no other abdominal pathology)
comparing lactulose (15 mL twice daily) versus a high fibre diet
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(30–40 g/day fibre).16 It found no significant difference in the propor-
tion of people who reported their symptoms to be much improved after
12 weeks (see comment below; 7/20 [35%] with lactulose v 9/21
[43%] with high fibre diet; RR 0.80, 95% CI 0.34 to 1.77).

Harms: The RCT found a non-significant increase in the risk of new symp-
toms with high fibre diet compared with lactulose (12/21 [57%]
with high fibre diet v 9/20 [45%] with lactulose; RR 1.30, 95%
CI 0.70 to 2.34).16 The symptoms were described as minor but no
further details were provided. The RCT found that 2/20 (10%)
people taking lactulose withdrew from the trial because of symp-
toms: one with abdominal pain and one with nausea.

Comment: Although “much improved” was used as an outcome by the RCT,
this term was not defined clearly.16 People were investigated to
exclude coexisting abdominal pathology but the extent of the
investigations was not stated.

OPTION ANTIBIOTICS (RIFAXIMIN)

One RCT in people with uncomplicated diverticular disease has found that
rifaximin plus dietary fibre supplementation improved symptoms
compared with dietary fibre supplementation alone after 12 months of
treatment.

Benefits: We found no systematic review but found one RCT.17 The RCT (168
people with uncomplicated diverticular disease [see glossary,
p 560]) compared dietary fibre supplementation (glucomannan
2 g/day) plus oral rifaximin (see glossary, p 560) (400 mg twice
daily) versus dietary fibre supplementation (glucomannan 2 g/day)
plus placebo. Both treatments were given for 7 days each month for
1 year (see comment below). The RCT found that dietary fibre
supplementation plus rifaximin significantly increased the propor-
tion of people with no symptoms or only mild symptoms after 12
months of treatment (69% with rifaximin v 39% with placebo;
P = 0.001; results presented graphically; absolute numbers not
provided). The RCT found no significant difference between treat-
ments in the severity of diarrhoea, tenesmus, or upper abdominal
pain (absolute data and significance testing not reported).

Harms: The RCT did not report on harms.17

Comment: The RCT reported that 17/168 (10%) people did not complete the
trial, although analysis was not by intention to treat.17 For each
treatment group, 2/84 (2%) people were withdrawn because of
acute diverticulitis (see glossary, p 560).

OPTION ELECTIVE SURGERY

We found no RCTs of elective open or laparoscopic colonic resection in
people with uncomplicated diverticular disease.

Benefits: We found no systematic review or RCTs.

Harms: We found no data on harms of elective surgery in people with
diverticular disease (see glossary, p 560).

Comment: None.
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QUESTION What are the effects of treatments to prevent
complications of diverticular disease?

OPTION ADVICE TO INCREASE FIBRE INTAKE

We found no RCTs examining complication rates after advice to consume
a high fibre diet or dietary fibre supplementation.

Benefits: We found no systematic review or RCTs.

Harms: We found no RCTs.

Comment: Fibre is often used with the aim of preventing complications in
people with diverticular disease (see glossary, p 560) because
observational studies have found that the disease is less frequent in
populations with high fibre intake (see incidence/prevalence,
p 553).

OPTION MESALAZINE

One methodologically flawed RCT provided insufficient evidence about
effects of mesalazine compared with no treatment in people previously
treated for an episode of acute diverticulitis.

Benefits: We found no systematic review. One RCT (166 people previously
treated for an episode of mild/moderate diverticulitis) compared
8 weeks of treatment with oral mesalazine (400 mg twice daily)
versus no treatment.18 People in both groups had received intra-
muscular sulbactam–ampicillin (1.5 g twice daily) and oral rifaximin
(see glossary, p 560) (400 mg twice daily) for 7 days before
randomisation. The RCT found that mesalazine reduced sympto-
matic recurrence at 4 years compared with no treatment (12/81
[15%] with mesalazine v 39/85 [46%] with no treatment; RR 0.32,
95% CI 0.18 to 0.57; NNT 4, 95% CI 3 to 6).18 See comment
below.

Harms: The RCT found that abdominal pain was more common with
mesalazine than no treatment (13/81 [16%] with mesalazine v

4/85 [5%] with no treatment; RR 3.40, 95% CI 1.16 to 10.00;
NNH 8, 95% CI 4 to 70).18

Comment: The RCT provided insufficient information on several factors.18 The
recurrence of inflammation was diagnosed according to unspecified
clinical and laboratory criteria. Methods for determining symptom
scores, including the assessment and diagnosis of pain were not
reported. Forty four people did not complete the study, but there
was no difference in withdrawal rate between groups (3 people
died; 9 people had a severe complication of diverticular disease
[see glossary, p 560], and 33 were withdrawn because of “poor”
adherence to treatment [poor adherence was not defined]).18 One
non-randomised controlled trial (218 people with at least 2 epi-
sodes of acute diverticulitis [see glossary, p 560] in the previous
year, 193 analysed) compared treatment with rifaximin (400 mg
twice daily for 7 days followed by 400 mg twice daily for 7 days/
month) plus mesalazine (800 mg three times daily for 7 days
followed by 800 mg twice daily for 7 days/month) versus rifaximin
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alone (400 mg twice daily for 7 days followed by 400 mg twice daily
for
7 days/month).19 It found that rifaximin plus mesalazine signifi-
cantly increased the proportion of people who were symptom free at
12 months compared with rifaximin alone (89/104 [86%] with
rifaximin plus mesalazine v 44/89 [49%] with rifaximin alone,
P < 0.0005).

QUESTION What are the effects of treatments for acute
diverticulitis?

OPTION MEDICAL TREATMENT

We found no RCTs comparing medical treatment versus placebo in people
with acute diverticulitis. One small RCT found no significant difference
between intravenous cefoxitin and intravenous gentamicin plus
intravenous clindamycin in rates of clinical cure. Observational studies in
people with acute diverticulitis have found low mortality with medical
treatment, but found that recurrence rates may be high.

Benefits: We found no systematic review. Versus placebo: We found no
RCTs. Versus other medical treatments: We found one RCT (51
people with a clinical diagnosis of acute diverticulitis (see glossary,
p 560) who did not need immediate surgery) that compared
intravenous cefoxitin (1–2 g every 6 hours) with intravenous gen-
tamicin (1.7 mg/kg loading dose followed by 1.0–1.4 mg/kg every
8 hours) plus intravenous clindamycin (total dose of
2400–2700 mg/day in 3 or 4 equal doses).20 It found no significant
difference in clinical cure rate (see comment below; 27/30 [90%]
with cefoxitin v 18/21 [86%] with gentamicin plus clindamycin;
RR 1.10, 95% CI 0.85 to 1.30).

Harms: In the RCT, toxicity (possibly antibiotic related) occurred with both
treatments, although the proportion of people affected was not
significantly different between treatments (2/30 [7%] with cefoxitin
v 3/21 [14%] with gentamicin plus clindamycin; RR 0.47, 95%
CI 0.09 to 2.56).20

Comment: Clinical cure was defined as complete resolution of symptoms and
signs associated with diverticulitis plus discharge from hospital
without recurrence for at least 6 weeks or plus having had an
elective surgical procedure with primary anastomosis in the
absence of colostomy without septic complications.20 We found
many observational studies of medical treatment for acute diver-
ticulitis, with variable follow up periods (1–12 years), which consist-
ently report low mortality (0–5%).9,21–23 These observational trials
also reported that 7–42% of people treated medically suffer recur-
rent episodes of acute diverticulitis.

OPTION SURGERY

We found no RCTs comparing surgery with no surgery or with medical
treatment. One RCT found no significant difference in mortality between
acute resection and transverse colostomy of the sigmoid colon. A second
RCT found no significant difference in mortality between primary and
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secondary sigmoid colonic resection, but found that primary resection
reduced rates of postoperative peritonitis and emergency reoperation.
We found no RCTs comparing open versus laparoscopic surgery.

Benefits: We found no systematic review. Surgery versus placebo or
medical treatment: We found no RCTs. Comparison of types of
open surgery: We found two RCTs.24,25 Both were small and may
have lacked power to detect clinically important effects. The first
RCT (62 people with diffuse peritonitis complicating perforated
acute diverticulitis [see glossary, p 560] of the left colon; median
age 72 years) compared acute sigmoid colonic resection (see
glossary, p 560) versus no acute resection (acute transverse
colostomy, suture, and omental covering of a visible perforation).24

The RCT found no significant difference between acute sigmoid
colonic resection and no acute resection in mortality within 30 days
(mortality: 8/31 [26%] with acute resection v 6/31 [19%] with no
acute resection; RR 1.30, 95% CI 0.52 to 3.39). However, sub-
group analysis of people with purulent peritonitis (46 people) found
that acute sigmoid colonic resection significantly increased postop-
erative mortality compared with no acute resection (6/25 [24%]
with acute resection v 0/21 [0%] with no acute resection; ARI
24.0%, 95% CI 4.5% to 44.0%). Subgroup analysis of people with
faecal peritonitis (16 people) found no significant difference
between acute sigmoid colonic resection and no acute resection in
postoperative mortality (2/6 [33%] with acute resection v 6/10
[60%] with no acute resection; RR 0.60, 95% CI 0.16 to 1.92; see
comment below). This subgroup analysis probably lacked power to
detect a clinically important difference. The second RCT (105
people with generalised peritonitis complicating sigmoid diverticu-
litis; mean age 66 years) compared primary versus secondary
sigmoid colonic resection.25 Primary resection involved surgical
removal of the affected sigmoid colon plus either formation of an
end colostomy, or formation of a primary colorectal anastomosis
with or without a proximal defunctioning colostomy (see glossary,
p 560). Secondary resection involved initial closing of any visible
bowel perforations plus the formation of a defunctioning colostomy.
A second (definitive) procedure was then undertaken at a later date
to perform a sigmoid colon resection plus a colorectal anastomosis
with or without a defunctioning colostomy. The RCT found that
primary sigmoid colonic resection significantly reduced rates of
postoperative peritonitis after the initial procedure and significantly
reduced rates of emergency reoperation compared with secondary
sigmoid colonic resection (postoperative peritonitis: 1/55 [2%] with
primary resection v 10/44 [23%] with secondary resection;
RR 0.09, 95% CI 0.01 to 0.70; NNT 5, 95% CI 3 to 12; emergency
reoperation: 2/55 [4%] with primary resection v 9/48 [19%] with
secondary resection; RR 0.19, 95% CI 0.04 to 0.90; NNT 7, 95%
CI 4 to 35). The RCT found no significant difference between
treatments in mortality (13/55 [24%] with primary resection v 9/48
[19%] with secondary resection; RR 1.30, 95% CI 0.60 to 2.70;
see comment below). Open surgery versus laparoscopic
surgery: We found no RCTs.

Harms: The first RCT found no significant difference between acute resec-
tion and no acute resection in rates of cardiopulmonary complica-
tions, thromboembolism, mental confusion, or other complications
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including wound dehiscence, wound infection but no dehiscence,
intraperitoneal abscess formation, ileus, colo-cutaneous fistula,
and revision of colostomy (cardiopulmonary complications: 13/31
[42%] with acute resection v 14/31 [45%] with no acute resection;
RR 0.90, 95% CI 0.53 to 1.63; thromboembolism: 3/31 [9.7%]
with acute resection v 5/31 [16%] with no acute resection;
RR 0.60, 95% CI 0.16 to 2.30; mental confusion: 4/31 [13%] with
acute resection v 4/31 [13%] with no acute resection; RR 1.00,
95% CI 0.27 to 3.65).24 The second RCT found no significant
difference between treatments in rates of wound complications,
extra-abdominal septic complications, or extra-abdominal non-
septic complications (wound complications: 20/55 [36%] with
primary resection v 23/48 [48%] with secondary resection;
RR 0.80, 95% CI 0.48 to 1.20; extra-abdominal septic complica-
tions: 11/55 [20%] with primary resection v 12/48 [25%] with
secondary resection; RR 0.80, 95% CI 0.39 to 1.65; extra-
abdominal non-septic complications: 26/55 [47%] with primary
resection v 21/48 [44%] with secondary resection; RR 1.08, 95%
CI 0.71 to 1.65).25

Comment: The first RCT was conducted in a single centre and took 14 years to
recruit 62 people.24 The second RCT was conducted in 17 centres
and took 7 years to recruit 105 people.25 Both studies were small
and may have lacked power to detect a significant difference
between treatments. The high complication rates reported are not
surprising in predominantly elderly people after a perforation of the
large bowel. The wide spectrum of presentation and operative
treatment options for acute complicated diverticulitis makes RCTs
difficult to perform.

GLOSSARY

Acute diverticulitis This condition occurs when a diverticulum becomes acutely
inflamed. There may be general symptoms and signs of infection (including fever
and rapid heart rate) with or without local symptoms and signs (pain and localised
tenderness, usually in the lower left abdomen, sometimes with a mass that can be
felt on abdominal or rectal examination).

Acute sigmoid colonic resection Immediate resection of the sigmoid colon,
involving end colostomy of the proximal bowel and creating a mucus fistula with the
distal bowel or oversewing the rectal stump.

Defunctioning colostomy Stoma created to divert fecal flow, such that feces no
longer flows through the anus.

Diverticular disease This term is used to describe diverticula associated with any
symptoms.26 Symptoms commonly include abdominal pain and alteration in bowel
habit. Diverticular disease may be complicated by abscess formation, fistulae,
perforation, obstruction, or haemorrhage.

Diverticulosis The presence of diverticula that are asymptomatic. Most people
with sigmoid colonic diverticula have no symptoms.

Rifaximin A rifamycin antibacterial drug with antimicrobial actions similar to those
of rifampicin. It is marketed predominantly in Italy.
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Substantive changes
Mesalazine (after an attack of acute diverticulitis) Categorisation changed
from Trade off between benefits and harms to Unknown effectiveness after
re-evaluating the evidence.
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QUESTIONS

Effects of treatments . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .563

INTERVENTIONS

Beneficial
Adjuvant chemotherapy . . . . . .563

Likely to be beneficial
Routine intensive follow up . . .566

Trade off between benefits and
harms

Preoperative radiotherapy . . . .564

Unknown effectiveness
Total mesorectal excision . . . . .567

To be covered in future updates
Colonoscopic polypectomy
Immunotherapy
Liver resection for metastases
Specialist versus generalist surgical

care
Surgery

See glossary, p 568

Key Messages

¶ Adjuvant chemotherapy Three systematic reviews and one subsequent RCT
have found that adjuvant chemotherapy reduces mortality compared with
surgery alone in people with Dukes’ A, B, and C colorectal cancer. One RCT
found that adding levamisole to adjuvant fluorouracil did not significantly
reduce mortality or recurrence compared with adjuvant fluorouracil alone in
people with Dukes’ A, B, and C colorectal cancer. One RCT found that mortality
and recurrence rates were similar with adjuvant fluorouracil plus high or low
dose folinic acid in people with Dukes’ A, B, and C colorectal cancer.

¶ Routine intensive follow up One systematic review and one subsequent RCT
have found that intensive follow up increases survival compared with less
intensive follow up in people treated surgically with curative intent.

¶ Preoperative radiotherapy Two systematic reviews and two subsequent RCTs
found that adding preoperative radiotherapy to surgery is at least as effective as
surgery alone for mortality and recurrence in people with rectal cancer. One RCT
found no significant difference in mortality between preoperative and post-
operative radiotherapy but preoperative radiotherapy reduced local tumour
recurrence. One systematic review has found that preoperative radiotherapy
increases early postoperative morbidity.

¶ Total mesorectal excision We found no RCTs of total mesorectal excision in
people with rectal cancer. Observational studies suggest that total mesorectal
excision may reduce the rate of local recurrence compared with conventional
surgery.
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DEFINITION Colorectal cancer is a malignant neoplasm arising from the lining
(mucosa) of the large intestine (colon and rectum). Nearly two
thirds of colorectal cancers occur in the rectum or sigmoid colon.
Colorectal cancer may be categorised as A, B, or C Dukes’ (see
glossary, p 568).

INCIDENCE/
PREVALENCE

Colorectal cancer is the third most common malignancy in the
developed world. It accounts for about 20 000 deaths each year in
the UK and 60 000 deaths each year in the USA. Although the
incidence of, and mortality from, colorectal cancer has changed
little over the past 40 years, the incidence of the disease has fallen
recently in both the UK and the USA.1,2 In the UK, about a quarter
of people with colorectal cancer present with either intestinal
obstruction or perforation.3,4

AETIOLOGY/
RISK FACTORS

Colon cancer affects almost equal proportions of men and women,
most commonly between the ages of 60 and 80 years. Rectal
cancer is more common in men.1 The pathogenesis of colorectal
cancer involves genetic and environmental factors. The most impor-
tant environmental factor is probably diet.5

PROGNOSIS Overall 5 year survival is about 50% and has not changed over the
past 40 years. Disease specific mortality in both USA and UK cancer
registries is decreasing but the reasons for this are unclear.1,2

Surgery is undertaken with curative intent in over 80% of people,
but about half experience cancer recurrence.

AIMS OF
INTERVENTION

To reduce morbidity (e.g. bowel obstruction or perforation) and
mortality associated with the tumour; to minimise adverse effects of
treatment (e.g. avoiding permanent stoma by restoring intestinal
continuity); to maximise quality of life.

OUTCOMES Survival; proportion of people with permanent stoma; incidence of
local recurrence; rates of metastasis; adverse effects of treatment;
quality of life.

METHODS Clinical Evidence search and appraisal December 2002.

QUESTION What are the effects of treatments?

OPTION ADJUVANT CHEMOTHERAPY

Three systematic reviews and one subsequent RCT have found that
adjuvant chemotherapy reduces mortality compared with surgery alone in
people with Dukes’ A, B, and C colorectal cancer. One RCT found that
adding levamisole to adjuvant fluorouracil did not significantly reduce
mortality or recurrence rate compared with adjuvant fluorouracil alone in
people with Dukes’ A, B, and C colorectal cancer. One RCT found mortality
and recurrence rates were similar with adjuvant fluorouracil plus high or
low dose folinic acid in people with Dukes’ A, B, and C colorectal cancer.

Benefits: Versus placebo or no treatment: We found three systematic
reviews6–8 and one subsequent RCT.9 The first systematic review
(search date 1993, 39 RCTs, 1673 people with Dukes’ C colon
cancer and 695 with Dukes’ B or C rectal cancer [see glossary,
p 568]) has found that adjuvant chemotherapy significantly reduces
mortality after 5 years compared with surgery alone (OR 0.91, 95%
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CI 0.83 to 0.99).6 The second systematic review (search date not
stated, 10 RCTs, 3088 people with Dukes’ A, B, or C colorectal
cancer) compared 1 week of portal vein infusion of fluorouracil with
or without mitomycin–C within 5–7 days of surgery versus no further
treatment after surgery.7 It found that portal vein infusion of fluoro-
uracil significantly reduces mortality compared with surgery alone
(absolute reduction in 5 year mortality 6%; P = 0.01). The third
systematic review (search date not stated, 7 RCTs, 3437 people
with Dukes’ B or C colorectal cancer) compared adjuvant treatment
with intravenous fluorouracil (plus leucovorin or levamisole) versus
surgery alone.8 It found that adjuvant fluorouracil based treatment
significantly reduces mortality and significantly increases the
number of people without recurrence at 5 years: 71% with fluoro-
uracil based treatment v 64% with surgery alone; HR 0.76, 95%
CI 0.68 to 0.85; recurrence free rate: 69% with fluorouracil based
treatment v 58% with surgery alone; HR 0.68, 95% CI 0.60 to
0.76). The subsequent RCT (1029 people with Dukes’ B or C
colorectal cancer) compared adjuvant fluorouracil plus levamisole
for 1 year versus surgery alone.9 It found that adding fluorouracil
and levamisole reduces mortality compared with surgery alone at 5
years (AR of survival 68% with fluorouracil based treatment v 58%
with surgery alone; P = 0.007). Fluorouracil plus levamisole
versus fluorouracil alone: We found one RCT (4927 people with
Dukes’ A, B, or C colorectal cancer and no residual disease after
surgery), which compared chemotherapy with levamisole plus intra-
venous fluorouracil and folinic acid versus intravenous fluorouracil
and folinic acid alone.10 It found no significant difference in mortal-
ity or recurrence rate after 3 years (mortality: OR 1.10, 95% CI 1.00
to 1.22; recurrence: OR 1.00, 95% CI 0.97 to 1.13 ). Low versus
high dose folinic acid: We found one RCT (4927 people with
Dukes’ A, B, or C colorectal cancer and no residual disease after
surgery), which compared high dose folinic acid with low dose folinic
acid in people given intravenous fluorouracil.10 It found no signifi-
cant difference in mortality or recurrence rate after 3 years (mortal-
ity: OR 1.04, 95% CI 0.94 to 1.15; recurrence: OR 1.00, 95%
CI 0.91 to 1.09).

Harms: We found little good evidence on the harms of adjuvant chemo-
therapy in the treatment of colorectal cancer. In the first systematic
review, the incidence of severe adverse effects (stomatitis, diar-
rhoea, nausea, and leukopenia) with fluorouracil and levamisole
ranged from 10–30%, with life threatening toxicity occurring in
about 5% of people.6 For every 10 people treated, about three will
experience an additional, severe adverse effect.10,11

Comment: In the UK, people aged over 75 years are not routinely considered
for chemotherapy because of its potential toxicity, although we
found no evidence to support or refute this policy.

OPTION PREOPERATIVE RADIOTHERAPY IN PEOPLE WITH RECTAL
CANCER

Two systematic reviews and two subsequent RCTs found that adding
preoperative radiotherapy to surgery is at least as effective as surgery
alone for mortality and recurrence in people with rectal cancer. One RCT
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found no significant difference in mortality between preoperative and
postoperative radiotherapy. However, it found that preoperative
radiotherapy reduces local tumour recurrence. One systematic review has
found that preoperative radiotherapy increases early postoperative
morbidity.

Benefits: Versus surgery alone: We found two systematic reviews12,13 and
two subsequent RCTs.14,15 The first systematic review (search date
1999, 14 RCTs, 5974 people with rectal cancer) has found that
preoperative radiotherapy significantly reduces mortality and local
recurrence at 5 years compared with no preoperative radiotherapy
(mortality: OR 0.84, 95% CI 0.72 to 0.98, NNT 25; local recur-
rence: 11 RCTs, 4494 people, OR 0.49, 95% CI 0.38 to 0.62,
NNT 10).12 It found no significant difference in risk of distant
metastases at 5 years (OR 0.93, 95% CI 0.73 to 1.18). The second
systematic review (search date not stated, 19 RCTs, 6623 people
with rectal cancer) found no significant difference in annual death
rates between preoperative radiotherapy and no preoperative radio-
therapy (RR 0.94; P = 0.09; CI not reported).13 The first subse-
quent RCT (1861 people) compared preoperative radiotherapy plus
total mesorectal excision versus total mesorectal excision alone.14

It found that radiotherapy did not reduce mortality or overall recur-
rence rate at 2 years (mortality: HR 1.02, 95% CI 0.83 to 1.25;
recurrence: 16% with radiotherapy v 21% with surgery alone;
HR 1.21, 95% CI 0.97 to 1.52). The second subsequent RCT (557
people) found no significant difference between radiotherapy and
surgery in mortality or distant metastasis. However, the RCT found
that radiotherapy significantly reduced local recurrence after 10
years compared with surgery (mortality: HR 0.87, 95% CI 0.71 to
1.08; distant metastasis: HR 0.97, 95% CI 0.73 to 1.28; local
recurrence: 0.46, 95% CI 0.31 to 0.69).15 Versus postoperative
radiotherapy: We found one RCT (415 people with Dukes’ [see
glossary, p 568] B or C rectal carcinoma), which compared preop-
erative radiotherapy (25.5 Gy in 1 week) with postoperative radio-
therapy (60.0 Gy over 7–8 weeks).16 It found no significant differ-
ence in 5 year survival. However, it found that preoperative
radiotherapy significantly reduces local tumour recurrence after 5
years (survival: P = 0.5; results presented graphically; absolute
numbers not provided; local recurrence: 13% with preoperative v

22% with postoperative radiotherapy; RR 0.59, 95% CI 0.37 to
0.91; NNT 11, 95% CI 7 to 49).

Harms: Versus surgery alone: We found one systematic review (search
date 1998, 19 RCTs, 5110 people) of harms associated with
preoperative adjuvant radiotherapy.17 It found that preoperative
radiotherapy increased early postoperative morbidity and mortality.
Early harms included diarrhoea, wound infections (20% with pre-
operative radiotherapy v 10% with surgery alone), bowel obstruc-
tion, cardiovascular problems, and pain. In people with low rectal
tumours who underwent abdominoperineal excision, preoperative
radiotherapy versus surgery alone increased the rate of perineal
wound breakdown (20% v 10%). Two RCTs (1027 people) identified
by the review found that preoperative radiotherapy compared with
surgery alone significantly increased the risk of venous thrombo-
embolism, fracture of the hip, intestinal obstruction, postoperative
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fistulae, cardiovascular events, and thrombotic events.18 One
observational study (171 people) found that preoperative radio-
therapy increased bowel frequency and urgency, impairing social life
in about 30% of people compared with surgery.19 One RCT (1531
people) found that preoperative radiotherapy increased periopera-
tive blood loss and perineal complications compared with surgery
alone, but it found no significant difference in perioperative mortal-
ity (mean perioperative blood loss 100 mL greater with radio-
therapy; perineal complication rate 29% v 18%; P = 0.008).20

Versus postoperative radiotherapy: We found one systematic
review (search date 1998, 9 RCTs) of harms associated with
preoperative versus postoperative radiotherapy.17 It found that
postoperative radiotherapy increased anastomotic complications
(breakdown and stricture formation) compared with preoperative
radiotherapy.

Comment: There is limited evidence of modest improvement in survival follow-
ing preoperative radiotherapy compared with surgery alone for
rectal cancer. There is some evidence of an improvement in local
recurrence but the risk of local recurrence for Dukes’ A tumours is
so low that preoperative radiotherapy is unlikely to provide much
absolute benefit. There are unresolved issues about preoperative
staging of rectal cancers and case selection for preoperative
radiotherapy.

OPTION ROUTINE INTENSIVE FOLLOW UP

One systematic review and one subsequent RCT has found that intensive
follow up increases survival compared with less intensive follow up in
people treated surgically with curative intent.

Benefits: We found one systematic review and one subsequent RCT.21,22 The
systematic review (search date 2001, 5 RCTs, 1342 people with
colorectal cancer treated surgically with curative intent) found that
intensive follow up significantly reduced all cause mortality and time
to detection of recurrence, and increased detection rates for
isolated local recurrence compared with control follow up (5 year
mortality: 197/666 [30%] with intensive follow up v 247/676 [37%]
with control follow up; RR 0.81, 95% CI 0.70 to 0.94; difference in
mean time until detection of any recurrence with intensive v control
follow up 8.5 months, 95% CI 7.6 months to 9.4 months,
P < 0.001; RR for local recurrence, 3 RCTs: 1.61, 95% CI 1.12 to
2.32).21 The subsequent RCT (358 people with no distant metas-
tases treated surgically with curative intent alone) compared mini-
mal surveillance versus a follow up programme guided by formal
assessment of risk of recurrence (risk adapted follow up; see
comment).22 The RCT found that risk adapted follow up significantly
improved overall survival at 5 years compared with minimal follow
up (actuarial survival at 5 years in people at high risk: 50% with risk
adapted follow up v 32% with minimal follow up, P < 0.05; in
people at low risk: 80% with risk adapted follow up v 60% with
minimal follow up, P < 0.01).22

Harms: We found no evidence about harms.
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Comment: One RCT (212 people being followed up after treatment for color-
ectal cancer) included in the review found that follow up increased
feelings of reassurance but not quality of life.23 Most people in the
trial said that they would still prefer follow up even if it did not lead
to earlier detection of recurrence. Current follow up regimens are
variable in frequency and intensity. We found no evidence on
whether follow up should be stopped in elderly people (aged > 75
years), although many people with colorectal cancer are in this age
group. The role of carcino-embryonic antigen monitoring is also
uncertain. In the RCT assessing risk adapted follow up, rules for
follow up in the risk adapted group depended on baseline risk
factors.22 People who had signs of recurrence underwent more
sophisticated tests (flexible colonoscopy, barium enema, urogra-
phy, computed tomography, and nuclear magnetic resonance).
Within this group, people at high risk of recurrence underwent
intensive follow up with clinical visits and carcino-embryonic antigen
tests every 3 months for the first 24 months; every 4 months in year
3, and every 6 months in years 4 and 5. People at high risk also
received abdominal and pelvic ultrasound every 6 months for the
first 36 months and annually in years 4 and 5, and received chest
x ray annually for 5 years. People at high risk and with rectal cancer
also received rigid rectosigmoidoscopy. People at low risk of recur-
rence had low intensity follow up with clinical visits and carcino-
embryonic antigen tests every 6 months for the first 24 months then
annually in years 3 to 5; abdominal and pelvic ultrasound every 6
months for the first 24 months and annually thereafter, annual
chest x ray and, in people with rectal cancer, rigid rectosigmoidos-
copy annually for 2 years then every 2 years thereafter and annual
chest x ray.

OPTION TOTAL MESORECTAL EXCISION IN PEOPLE WITH RECTAL
CANCER

We found no RCTs of total mesorectal excision in people with rectal
cancer. Observational studies suggest that total mesorectal excision may
reduce the rate of local recurrence compared with conventional surgery.

Benefits: We found no systematic review or RCTs.

Harms: After total mesorectal excision (see glossary, p 568) more people
experienced increased stool frequency compared with techniques
leaving a rectal stump (median 4–5 daily v 1–2 daily). Observational
studies have found that there is a higher incidence of anastomotic
leakage with total mesorectal excision (11–15% v 8–10%).24

Comment: One observational study (441 people) compared local recurrence
rates before and after the introduction of total mesorectal excision
(see table 1, p 570).25 It found that local recurrence rates 1 year
after surgery fell after the introduction of total mesorectal excision
(4% before total mesorectal excision v 9% after). Several other
observational studies have found similar results (see table 1,
p 570).24,26,27 Total mesorectal excision requires coloanal anasto-
mosis, which may be important in the surgical treatment of rectal
cancer.25,26,28 Many surgeons routinely use a temporary defunc-
tioning stoma after total mesorectal excision in an attempt to
reduce the clinical consequences of anastomotic leakage.25
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GLOSSARY
Dukes’ classification Dukes’ original classification of the pathological stages of
carcinoma of the colon and rectum includes three stages: A, limited to mucosa and
submucosa; B, penetration of the entire bowel wall and serosa or pericolic fat; C,
stages A and B, and invasion into the regional draining lymph node system.29 More
recently, stage D has been proposed to classify patients with advanced and
widespread regional involvement (metastasis).
Total mesorectal excision Removal of the entire rectal mesentery along with the
rectum by sharp dissection.
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Constipation in adults
Search date April 2003

Bazian Ltd

QUESTIONS

Effects of lifestyle advice in adults with idiopathic chronic
constipation New . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .573
Effects of bulking agents in adults with idiopathic chronic
constipation New . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .573
Effects of stool softeners in adults with idiopathic chronic
constipation New . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .575
Effects of osmotic laxative in adults with idiopathic chronic
constipation New . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .576
Effects of stimulant laxatives in adults with idiopathic chronic
constipation New . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .579

INTERVENTIONS

Beneficial
Macrogols (polyethylene

glycols) . . . . . . . . . . . . . . . .578

Likely to be beneficial
Ispaghula husk (psyllium). . . . .574
Lactulose . . . . . . . . . . . . . . . .577

Unknown effectiveness
Bisacodyl . . . . . . . . . . . . . . . .579
Bran . . . . . . . . . . . . . . . . . . .573
Dantron . . . . . . . . . . . . . . . . .580
Docusate . . . . . . . . . . . . . . . .580
Glycerol/glycerin suppositories .580
Lactitol. . . . . . . . . . . . . . . . . .576

Lifestyle advice . . . . . . . . . . . .573
Magnesium salts. . . . . . . . . . .579
Paraffin . . . . . . . . . . . . . . . . .575
Phosphate enemas . . . . . . . . .579
Picosulphate (picosulfate) . . . .581
Seed oils/arachis oil . . . . . . . .575
Senna . . . . . . . . . . . . . . . . . .580
Sodium citrate enemas . . . . . .579

Covered elsewhere in Clinical
Evidence

Constipation in children, p 385

See glossary, p 581

Key Messages

¶ Macrogols Three RCTs identified by a systematic review found that macrogols
(polyethylene glycols) improved symptoms after 2–20 weeks compared with
placebo. One RCT provided insufficient evidence to compare macrogol 3350
versus ispaghula husk. One systematic review found that macrogol 3350
improved global satisfaction and the frequency of bowel movements at 4 weeks
compared with lactulose.

¶ Ispaghula husk (psyllium) One RCT identified by a systematic review found
that ispaghula husk increased the frequency of bowel movements and
improved overall symptoms compared with placebo after 2 weeks. We found
limited evidence from two RCTs that ispaghula husk improved symptoms
compared with lactulose at 4 weeks. One RCT provided insufficient evidence to
compare ispaghula husk versus macrogol 3350. One RCT found no clinically
important difference between ispaghula husk and docusate in frequency of
bowel movements, stool consistency, straining, or pain after 2 weeks.
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¶ Lactulose We found limited evidence from two RCTs that lactulose improved
symptoms compared with placebo. We found limited evidence from two RCTs
that lactulose was less effective in improving symptoms at 4 weeks than
ispaghula husk. Three RCTs identified by systematic reviews compared lactu-
lose versus lactitol and found different results. Two RCTs found no significant
difference in effectiveness at 2–4 weeks and one RCT found that lactulose was
less effective than lactitol in increasing bowel movement frequency at 2 weeks.
One RCT identified by a systematic review found that lactulose was less
effective than macrogol 3350 in improving global satisfaction and the fre-
quency of bowel movements at 4 weeks.

¶ Bran We found no RCTs of sufficient quality comparing bran versus placebo in
adults with idiopathic chronic constipation.

¶ Docusate One systematic review identified no RCTs of sufficient quality
comparing docusate versus placebo. One RCT identified by a systematic review
found that docusate was less effective than ispaghula husk in increasing the
frequency of bowel movements after 2 weeks. It found no significant difference
between treatments in stool consistency, straining, or pain.

¶ Lactitol One small crossover RCT identified by a systematic review found that
lactitol increased the frequency of bowel movements compared with placebo
after 4 weeks. Three RCTs identified by systematic reviews compared lactitol
versus lactulose and found different results. Two RCTs found no significant
difference in frequency of bowel movements at 2–4 weeks and one RCT found
that lactitol increased frequency of bowel movements at 2 weeks compared
with lactulose.

¶ Bisacodyl; dantron; glycerol/glycerin suppositories; lifestyle advice;
magnesium salts; paraffin; phosphate enemas; picosulphate/
picosulfate; seed oils/arachis oil; senna; sodium citrate enemas We
found no RCTs in adults with idiopathic chronic constipation.

DEFINITION Bowel habits and perception of bowel habit vary widely within and
among populations, making constipation difficult to define strictly.
The Rome II criteria (see glossary, p 581) is a standardised tool
which diagnoses chronic constipation on the basis of two or more of
the following symptoms for at least 12 weeks in the preceding year:
straining at defecation on at least a quarter of occasions; stools that
are lumpy/hard on at least a quarter of occasions; sensation of
incomplete evacuation on at least a quarter of occasions; and three
or fewer bowel movements a week.1 In practice, however, diagnos-
tic criteria are less rigid and are in part dependent on perception of
normal bowel habit. Typically, chronic constipation might be diag-
nosed when a person has bowel actions twice a week or less, for
two consecutive weeks, especially in the presence of features such
as straining at stool, abdominal discomfort, and sensation of
incomplete evacuation. In this chapter, we have included all RCTs
that stated that all participants had chronic constipation. Where the
definitions of constipation in the RCTs differ markedly from those
presented here, we have made this difference explicit. In this
chapter, we deal with chronic constipation that is not caused by a
specific underlying disease (sometimes known as idiopathic consti-
pation) in adults aged over 18 years. We have excluded studies in
pregnant women and in people with constipation associated with
underlying specific organic diseases such as autonomic neuropa-
thy, spinal cord injury, bowel obstruction, and paralytic ileus.
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INCIDENCE/
PREVALENCE

Twelve million general practitioner prescriptions were written for laxa-
tives in England in 2001.2 Prevalence data are limited by small
samples and problems with definition. One UK survey of 731 women
found that 8.2% had constipation meeting Rome II criteria, and 8.5%
defined themselves as being constipated.3 A larger survey (1892
adults) found that 39% of men and 52% of women reported straining
at stool on more than a quarter of occasions.4 Prevalence rises in the
elderly. Several surveys from around the world suggest that in a
community setting, prevalence among the elderly is about 20%.4–7

AETIOLOGY/
RISK FACTORS

One systematic review found that factors associated with increased
risk of constipation included low fibre diet, low fluid intake, reduced
mobility, and consumption of drugs such as opioids and anticholin-
ergic antidepressants.8

PROGNOSIS Untreated constipation may lead to faecal impaction, particularly in
elderly and confused people.9 Constipation has been suggested as
a risk factor for haemorrhoids and colorectal cancer, but evidence of
causality is lacking.9

AIMS OF
INTERVENTION

To relieve symptoms of constipation, to restore normal bowel habit,
and to improve quality of life, with minimal adverse effects.

OUTCOMES Symptoms (frequency of bowel movements, straining at defecation,
hard/lumpy stools, sensation of incomplete evacuation/tenesmus);
use of laxatives; cure of constipation (based on Rome II criteria or
self or practitioner’s report).

METHODS Clinical Evidence search and appraisal April 2003.

QUESTION What are the effects of lifestyle advice in adults with
idiopathic chronic constipation? New

OPTION LIFESTYLE ADVICE

We found no RCTs of lifestyle advice in adults with idiopathic chronic
constipation.

Benefits: We found no systematic review or RCTs.

Harms: We found no RCTs.

Comment: None.

QUESTION What are the effects of bulking agents in adults with
idiopathic chronic constipation? New

OPTION BRAN

We found no RCTs of sufficient quality comparing bran versus placebo in
adults with idiopathic chronic constipation.

Benefits: Versus placebo: We found one systematic review (search date
1995), which identified no RCTs of sufficient quality.10 We found no
subsequent RCTs.
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Harms: The systematic review gave no information on adverse effects.10

Comment: None.

OPTION ISPAGHULA HUSK (PSYLLIUM)

One RCT identified by a systematic review found that ispaghula husk
increased the frequency of bowel movements and improved overall
symptoms compared with placebo after 2 weeks. We found limited
evidence from two RCTs that ispaghula husk improved symptoms
compared with lactulose at 4 weeks. One RCT provided insufficient
evidence to compare ispaghula husk versus macrogol 3350. One RCT
found no clinically important difference between ispaghula husk and
docusate in frequency of bowel movements, stool consistency, straining,
or pain after 2 weeks.

Benefits: We found two systematic reviews (search dates 199510 and
20018). Versus placebo: The second review8 found one RCT (201
people, mean 2.3 bowel movements/week, mean age 49 years,
183 completed the trial). The RCT found that 3.6 g ispaghula husk
three times daily significantly increased the frequency of bowel
movements after 2 weeks compared with placebo (median bowel
movements/week: 7.0 with ispaghula v 4.5 with placebo, P < 0.05;
abdominal pain/discomfort better: 21/35 [60%] with ispaghula v

12/26 [46%] with placebo, P = 0.035).11 It also assessed symp-
toms of straining and constipation as “better”, “the same”, or
“worse” than baseline. It found that, compared with placebo,
ispaghula husk significantly increased the proportion of people
whose symptoms were “better” (straining “better”: 59/70 [84%]
with ispaghula v 36/63 [57%] with placebo, P = 0.003; self assess-
ment that constipation was “better”: 90/101 [89%] with ispaghula
v 46/95 [48%] with placebo; P < 0.001). Versus lactulose: The
earlier systematic review10 identified one RCT.12 The RCT (112
outpatients, mean age 50 years) found that 3.5 g ispaghula twice
daily significantly increased the frequency of bowel movements
after 4 weeks compared with 15 mL lactulose twice daily (7.8 with
ispaghula v 6.6 with lactulose; P < 0.05).12 It found that a similar
proportion of people had straining at stool (no straining: 21/45
[47%] with ispaghula v 15/48 [31%] with lactulose; P value not
reported) and clinical improvement (defined by practioner’s report
of overall clinical impression of symptom severity; much improved
on Clinical Global Improvement score: 29/45 [64%] with ispaghula
v 33/48 [69%] with lactulose; P value not reported).12 The second
review8 identified one RCT.13 The RCT (394 people presenting to
their general practitioner with constipation; 90% had constipation
> 7 days) compared 3.5 g ispaghula husk twice daily (224 people)
versus other laxatives chosen at the discretion of the general
practitioner (170 people, of whom 91 received lactulose).13 Con-
stipation was defined on the basis of self report of perceived
reduction in bowel frequency or difficulty in passing stool over the
previous week. Subgroup analysis found that the proportion of
movements with hard stools was lower with ispaghula husk than
with lactulose at 4 weeks (18% with ispaghula v 27% with lactulose;
P value not reported). Versus macrogols: The second systematic
review8 identified one RCT published only as an abstract (120
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people in hospital, mean age 50 years). It found that 13.7 g
macrogol 3350 plus electrolytes twice daily significantly increased
“overall effectiveness” compared with 3.5 g ispaghula twice daily at
2 weeks (92% with macrogol 3350 v 73% with ispaghula;
P = 0.005). “Overall effectiveness” was not defined in the review
and no further details were available.8 Versus docusate: The
second review8 identified one RCT (170 people, mean age 37
years). It found that 5.1 g ispaghula husk twice daily significantly
increased the frequency of bowel movements per week compared
with 100 mg sodium docusate twice daily after 2 weeks’ treatment
(bowel movements: 3.50/week with ispaghula v 2.87/week with
docusate; P = 0.02). It found no significant difference in frequency
of bowel movements, stool consistency, straining, or pain (stool
consistency: P = 0.29; straining: P = 0.15; pain: P = 0.12).8 The
difference in frequency of bowel movements was small and is likely
to be of little clinical importance.

Harms: Versus placebo: The review gave no information on adverse
effects.10 Versus lactulose: One RCT identified by the earlier
review10 found that fewer people had soiling at the time of the first
bowel motion with ispaghula husk than with lactulose (soiling: 2.1%
with ispaghula v 8.3% with lactulose; P value not reported).13 It
found that fewer people had abdominal pain over 4 weeks with
ispaghula than with lactulose (weeks 1–2: 32% with ispaghula v

41% with lactulose; weeks 3–4: 15% with ispaghula v 22% with
lactulose; P value not reported). Versus macrogols: The review
gave no information on adverse effects.8 Versus docusate: The
review gave no information on adverse effects.8

Comment: Reported adverse effects of ispaghula include flatulence, abdomi-
nal distension, and a feeling of bloating. However, we were unable
to estimate reliably the frequency of these effects.

QUESTION What are the effects of stool softeners in adults with
idiopathic chronic constipation? New

OPTION PARAFFIN

We found no RCTs of paraffin in adults with idiopathic chronic
constipation.

Benefits: We found no systematic review or RCTs.

Harms: We found no RCTs.

Comment: Paraffin reduces absorption of fat soluble vitamins (vitamins A, D, E,
and K). However, we found no reliable evidence to measure the risk
of vitamin deficiency with paraffin in people with chronic
constipation.

OPTION SEED OILS/ARACHIS OIL

We found no RCTs of seed oils or arachis oil in adults with idiopathic
chronic constipation.

Benefits: We found no systematic review or RCTs.

Constipation in adults
D

igestive
system

disorders
575

 BMJ Publishing Group Ltd 2004



Harms: We found no RCTs.

Comment: Arachis oil is derived from peanuts, and is therefore contraindicated
in people with peanut allergy.

QUESTION What are the effects of osmotic laxatives in adults with
idiopathic chronic constipation? New

OPTION LACTITOL

One small crossover RCT identified by a systematic review found that
lactitol increased the frequency of bowel movements compared with
placebo after 4 weeks. Three RCTs identified by systematic reviews
compared lactitol versus lactulose and found different results. Two RCTs
found no significant difference in frequency of bowel movements at
2–4 weeks and one RCT found that lactitol increased frequency of bowel
movements at 2 weeks.

Benefits: Versus placebo: We found one systematic review (search date
1996,9 1 crossover RCT,14 43 people recruited in nursing homes
passing ≤ 3 bowel movements/week, mean age 84 years). The
RCT found that 20 g lactitol four times daily significantly increased
the number of bowel movements compared with placebo in the
third and fourth week of treatment before crossover (absolute
numbers presented graphically; P < 0.001).14 Versus lactulose:
We found two systematic reviews (search date 1996,9 search date
20018), which between them identified three RCTs (see comment
below). The first RCT (60 people in nursing homes, mean age 79
years) found that 15 g lactitol daily significantly increased the
number of bowel movements at 2 weeks compared with 15 mL
lactulose daily (5.5/week with lactitol v 4.9/week with lactulose;
P = 0.0001).9 The second RCT (61 people, mean age 54 years)
found no significant difference between lactitol (20 g/day for
3 days then 10 g/day) and lactulose (30 mL syrup [20.1 g]/day for
3 days then 20 mL syrup [13.4 g]/day) in frequency of bowel
movements over 4 weeks (6.7/week with lactitol v 7.4/week with
lactulose; P value reported as non-significant).8 The third RCT
(60 people taking laxatives, mean age 60 years) found no signifi-
cant difference between lactitol (mean dose 20 g/day) and
lactulose 20 mL syrup daily in frequency of bowel movement at
2 weeks (6.09/week with lactitol v 5.53/week with lactulose;
P > 0.05).8

Harms: Versus placebo: The review gave no information on adverse
effects.9 Versus lactulose: The second RCT found that lactitol
significantly reduced the proportion of people with adverse effects
compared with lactulose (10/32 [31%] with lactitol v 16/26 [62%]
with lactulose; P = 0.02).8 The third RCT found no significant
difference between lactitol and lactulose in adverse events or
other symptoms (bloating, flatulence, nausea, cramping, or
diarrhoea).8

Comment: Versus lactulose: Further details may be available in Clinical

Evidence when we have translated the second and third RCTs into
English.15,16
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OPTION LACTULOSE

We found limited evidence from two RCTs that lactulose improved
symptoms compared with placebo. We found limited evidence from two
RCTs that lactulose was less effective in improving symptoms at 4 weeks
than ispaghula husk. Three RCTs identified by systematic reviews
compared lactulose versus lactitol and found different results. Two RCTs
found no significant difference in effectiveness at 2–4 weeks and one
RCT found that lactulose was less effective than lactitol in increasing
bowel movement frequency at 2 weeks. One RCT identified by a
systematic review found that lactulose was less effective than macrogol
3350 in improving global satisfaction and the frequency of bowel
movements at 4 weeks.

Benefits: We found three systemaic reviews that included trials of lactulose
(search dates 1995,10 1996,9 and 20018). Versus placebo:
Between them the reviews identified four RCTs. The first RCT (24
recruited outpatients, mean age 28 years) found that high dose
lactulose (60 mL four times/day) significantly increased the fre-
quency of bowel movements compared with placebo after 1 week
(4.5/week with lactulose v 2.8/week with placebo; P < 0.05).10 The
second RCT (47 people in a nursing home, mean age 85 years, 42
analysed) found that lactulose (30 mL four times/day) significantly
reduced five symptoms (cramping, griping, flatulence, tenesmus,
and bloating) compared with placebo at 12 weeks (P = 0.04). It
found no significant difference in the number of bowel movements
(4.9/week with lactulose v 3.6/week with placebo; P = 0.10).9 The
third RCT (103 people, mean age > 60 years) did not report on our
outcomes of interest.9 For a description of the fourth RCT, see
comment below. Versus ispaghula husk: See benefits of ispa-
ghula husk, p 574. Versus lactitol: See benefits of lactitol, p 576.
Versus macrogols: The most recent review8 identified one RCT17

(115 people passing < 3 stools/week, straining at stool, or both).
The RCT found that lactulose 20 g daily was significantly less
effective than macrogol 3350 26 g daily in increasing the number of
weekly bowel movements (0.9 with lactulose v 1.3 with macrogol
3350; P = 0.005), easing stool evacuation (scored as 0 for easy to
4 for very difficult: absolute mean score: 1.0 with lactulose v 0.5
with macrogol 3350; P < 0.001), and improving global satisfaction
at 1 month (satisfaction scored as 0 for terrible–10 for excellent:
5.2 with lactulose v 7.4 with macrogol 3500; P < 0.001).17

Harms: Versus placebo: The reviews gave no information on adverse
effects.9,10 Versus ispaghula husk: See harms of ispaghula husk,
p 575. Versus lactitol: See harms of lactitol, p 576. Versus
macrogols: The RCT found one adverse event (depression) leading
to withdrawal with lactulose compared with two adverse events
(acute diarrhoea) with macrogol 3350.17 It found that macrogol
3350 increased the frequency of liquid stools compared with
lactulose over 4 weeks (mean number of loose stools over 4 weeks:
2.4 with macrogol 3350 v 0.6 with lactulose; P = 0.001).

Comment: Versus placebo: The most recent review8 also identified one
crossover RCT,18 but it was not clear whether results were reported
before the crossover. The RCT (55 people) compared lactulose
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versus placebo in a crossover design with 4 week treatment periods
and a 2 week washout. It found that 30 mL lactulose significantly
improved complete or partial treatment success compared with
placebo (23/29 [79%] with lactulose v 17/26 [65%] with placebo;
P < 0.01). More detailed results may be available when this RCT is
translated.18

OPTION MACROGOLS (POLYETHYLENE GLYCOLS)

Three RCTs identified by a systematic review found that macrogols
(polyethylene glycols) improved symptoms after 2–20 weeks compared
with placebo. One RCT provided insufficient evidence to compare
macrogol 3350 versus ispaghula husk. One systematic review found that
macrogol 3350 improved global satisfaction and the frequency of bowel
movements at 4 weeks compared with lactulose.

Benefits: Versus placebo: We found one systematic review (search date
2001,8 3 RCTs19–21). The first RCT identified by the review (70 adults
aged 18–73 years meeting Rome diagnostic criteria for chronic con-
stipation [see glossary, p 581] who had previously received a 4 week
course of macrogol 4000 14.6 g twice daily) found that continued
macrogol 4000 (14.6 g twice daily) significantly increased the propor-
tion of people who were “asymptomatic” at 20 weeks compared with
placebo (70% with macrogol 4000 v 20% with placebo; P < 0.001).19

“Asymptomatic” was defined as three bowel movement or more a
week, no use of laxatives, no straining at defecation, feeling of
complete evacuation, and no hard/pellet-like stools. Analysis did not
seem to be by intention to treat; significantly more people taking
macrogol 4000 completed the trial (70% with macrogol 4000 v 30%
with placebo; P < 0.01).19 The second RCT identified by the review
(151 chronically constipated people with ≤ 2 bowel movements during
the 7 day run in period, mean age 47 years, 144 analysed) found that
17 g of macrogols significantly increased the frequency of bowel
movements and increased the number of satisfactory bowel move-
ments (defined by self report) compared with dextrose placebo after 14
days (number of bowel movements in week 2: 4.5 with macrogols v

2.7 with placebo, P < 0.001; satisfactory bowel movements: 68%
with macrogols v 46% with placebo, P < 0.001).20 The third RCT
identified by the review (55 people with < 2 bowel movements a week
for > 12 months, mean age 42 years, 48 people analysed) compared
twice daily macrogols versus placebo.21 It found that macrogols sig-
nificantly increased the number of bowel movements per week, and
decreased straining at defecation compared with placebo at 8 weeks
(bowel movements/week: 4.8 with macrogols v 2.8 with placebo,
P < 0.002; marked straining: 8% with macrogols v 41% with placebo;
P < 0.03).21 Versus ispaghula husk: See benefits of ispaghula husk,
p 574. Versus lactulose: See benefits of lactulose, p 576.

Harms: Versus placebo: The first RCT identified by the review found no
significant difference between macrogol 4000 and placebo in
adverse events (number of events; nausea 22 with macrogol v 17
with placebo; vomiting: 1 event in each group; anal pain: 5 with
macrogol v 0 with placebo; presence of fresh blood in stool
[indicating damage to anorectal mucosa]: 7 with macrogol v 2 with
placebo; epigastric pain/discomfort: 13 with macrogol v 16 with

Constipation in adults
D

ig
es

ti
ve

sy
st

em
di

so
rd

er
s

578

 BMJ Publishing Group Ltd 2004



placebo).19 The second RCT identified by the review found no
significant difference between macrogols and placebo in adverse
events.20 The third RCT in the review found no significant difference
in abdominal symptoms at 8 weeks between macrogols and pla-
cebo (abdominal pain: 24% with macrogols v 35% with placebo;
abdominal bloating: 48% with macrogols v 70% with placebo;
flatulence: 20% with macrogols v 39% with placebo; borborygmi:
32% with macrogols v 13% with placebo; P values not reported).21

Versus ispaghula husk: See harms of ispaghula husk, p 575.
Versus lactulose: See harms of lactulose, p 576.

Comment: None.

OPTION MAGNESIUM SALTS

We found no RCTs of magnesium salts in adults with idiopathic chronic
constipation.

Benefits: We found no systematic review and no RCTs.

Harms: We found no RCTs.

Comment: None.

OPTION PHOSPHATE ENEMAS (RECTAL PHOSPHATES)

We found no RCTs of phosphate enemas in adults with idiopathic chronic
constipation.

Benefits: We found no systematic review and no RCTs.

Harms: We found no RCTs.

Comment: None.

OPTION SODIUM CITRATE ENEMAS (RECTAL SODIUM CITRATE)

We found no RCTs of sodium citrate enemas in adults with idiopathic
chronic constipation.

Benefits: We found no systematic review and no RCTs.

Harms: We found no RCTs.

Comment: None.

QUESTION What are the effects of stimulant laxatives in adults
with idiopathic chronic constipation? New

OPTION BISACODYL

We found no RCTs of bisacodyl in adults with idiopathic chronic
constipation.

Benefits: We found no systematic review and no RCTs.

Harms: We found no RCTs.

Comment: None.
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OPTION DANTRON

We found no RCTs of dantron in adults with idiopathic chronic
constipation. Animal studies have suggested that dantron may be
carcinogenic. Its use is, therefore, recommended only in people who are
terminally ill.

Benefits: We found no systematic review and no RCTs (see comment below).

Harms: We found no RCTs.

Comment: Animal studies have suggested that dantron may be carcinogenic.
Its use is, therefore, recommended only in people who are termi-
nally ill.

OPTION DOCUSATE

One systematic review identified no RCTs of sufficient quality comparing
docusate versus placebo. One RCT identified by a systematic review
found that docusate was less effective than ispaghula husk in increasing
the frequency of bowel movements after 2 weeks. It found no significant
difference between treatments in stool consistency, straining, or pain.

Benefits: Versus placebo: We found one systematic review (search date
1995) that identified no RCTs of sufficient quality.10 Versus
ispaghula husk: See benefits of ispaghula husk, p 574.

Harms: Versus placebo: The review gave no information on adverse
effects.10 Versus ispaghula husk: See harms of ispaghula husk,
p 575.

Comment: None.

OPTION GLYCEROL/GLYCERIN SUPPOSITORIES

We found no RCTs of glycerol/glycerin suppositories in adults with
idiopathic chronic constipation.

Benefits: We found no systematic review and no RCTs.

Harms: We found no RCTs.

Comment: None.

OPTION SENNA

We found no RCTs of the effects of senna in adults with idiopathic chronic
constipation.

Benefits: We found no systematic review and no RCTs.

Harms: We found no RCTs.

Comment: None.
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OPTION PICOSULPHATE (PICOSULFATE)

We found no RCTs of picosulphate in adults with idiopathic chronic
constipation.

Benefits: We found no systematic review and no RCTs (see comment below).

Harms: We found no RCTs.

Comment: Picosulphate is a powerful stimulant laxative. Use is usually
restricted to people with severe constipation or to clear the bowel of
stool before surgery or radiological or endoscopic investigation.

GLOSSARY
Rome II criteria (updated 1999) Rome criteria for constipation require two or
more of the following symptoms to be present for at least 12 weeks out of the
preceding 12 months: straining at defecation on at least a quarter of occasions;
stools are lumpy/hard on at least a quarter of occasions; sensation of incomplete
evacuation on at least a quarter of occasions; and three or fewer bowel movements
a week.1
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Evidence

Gastro-oesophageal reflux in
children, p 414

Key Messages

Initial treatment
¶ H2 receptor antagonists One systematic review has found that H2 receptor

antagonists reduce the risk of persisting oesophagitis compared with placebo,
but are not as effective as proton pump inhibitors.

¶ Proton pump inhibitors One systematic review, one additional RCT, and one
subsequent RCT found that proton pump inhibitors increase healing compared
with placebo or H2 receptor antagonists. One systematic review found that
esomeprazole 40 mg daily increased healing at 4 weeks compared with ome-
prazole 20 mg daily. RCTs have found no significant differences in clinical
benefit among other proton pump inhibitors.

¶ Antacids/alginates Two RCTs provided limited evidence that antacids reduced
symptom scores at 4–8 weeks compared with placebo, but neither found a
significant difference in endoscopic healing. We found limited evidence on the
effects of antacids compared with H2 receptor antagonists. The first RCT found
no significant difference between antacids compared with cimetidine in endo-
scopic healing at 8 weeks. The second RCT found that antacids were less
effective for heartburn symptoms compared with ranitidine at 12 weeks.
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¶ Lifestyle advice Small RCTs provided insufficient evidence on the effects of
raising the head of the bed or weight loss for the treatment of reflux oesophagi-
tis. We found no RCTs on the effects of reducing coffee intake, stopping
smoking, reducing alcohol intake, or reducing fatty food intake.

¶ Motility stimulants One RCT found that cisapride increased endoscopic
healing compared with placebo at 12 weeks. The use of cisapride has been
restricted in some countries because of concerns about heart rhythm abnor-
malities. We found no RCTs of domperidone or metoclopramide.

Maintenance treatment
¶ Proton pump inhibitors RCTs have found that proton pump inhibitors reduce

relapse in people with healed reflux oesophagitis compared with placebo or H2
receptor antagonist at 6–18 months. One systematic review has found that
standard dose lansoprazole (30 mg/day) was as effective as omeprazole
(20 mg/day) for maintaining healing at 12 months. However, the systematic
review and one subsequent RCT provided evidence that lower dose lansopra-
zole (15 mg/day) was less effective than higher dose lansoprazole (30 mg/day),
omeprazole, or esomeprazole for maintaining healing for up to 12 months.

¶ Laparoscopic surgery One systematic review found no fully published RCTs
comparing laparoscopic surgery versus medical treatment for maintenance of
remission. Two RCTs found no significant difference between open and laparo-
scopic fundoplication for remission at 3 months to 2 years. One RCT found that
laparoscopic treatment was associated with surgical complications, although
the rate was lower than with open surgery.

¶ Open surgery RCTs have found that open Nissen fundoplication compared
with medical treatment improved the endoscopic grade of oesophagitis in
people with chronic gastro-oesophageal reflux disease and oesophagitis at
between 3 and 38 months. However, longer term follow up from one of these
RCTs found no significant difference in endoscopic appearance between
surgery and medical treatment at 10 years. Two RCTs found no significant
difference between open and laparoscopic fundoplication for remission at 3
months to 2 years. One RCT found that mortality was higher with open surgery
than with medical treatment. One RCT found that complication rates were
higher with open than with laparoscopic surgery.

¶ Antacids/alginates We found no RCTs on the effects of antacids/alginates on
the long term management of reflux oesophagitis.

¶ H2 receptor antagonists One RCT found no significant difference between
ranitidine and placebo for relapse of oesophagitis at 6 months in people with
previously healed reflux oesophagitis. RCTs have found that H2 receptor
antagonists are less effective than proton pump inhibitors for maintaining
remission up to 12 months.

¶ Lifestyle advice We found no RCTs on the effects of lifestyle advice on the long
term management of reflux oesophagitis.

¶ Motility stimulants Three RCTs have found that cisapride compared with
placebo improved maintenance of healing at 6–12 months. Two further RCTs
found no evidence of a difference, but they might have lacked power to detect
a clinically significant effect. The use of cisapride has been restricted in some
countries because of concerns about effects on heart rhythms. We found no
RCTs comparing other prokinetic drugs with placebo or each other in people
with gastro-oesophageal reflux disease and oesophagitis.

DEFINITION Gastro-oesophageal reflux disease (GORD) is defined as reflux of
gastroduodenal contents into the oesophagus, causing symptoms
that are sufficient to interfere with quality of life.1 People with GORD
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often have symptoms of heartburn and acid regurgitation.2 GORD
can be classified according to the results of upper gastrointestinal
endoscopy. Currently the most validated method is the Los Angeles
classification, where an endoscopy showing mucosal breaks in the
distal oesophagus indicate the presence of oesophagitis, which is
graded in severity from grade A (mucosal breaks of < 5 mm in the
oesophagus) to grade D (circumferential breaks in the oesophageal
mucosa).1,3 Alternatively, severity may be graded according to the
Savary–Miller classification (grade I: linear, non-confluent erosions,
to grade IV: severe ulceration or stricture).

INCIDENCE/
PREVALENCE

Surveys from Europe and the USA suggest that 20–25% of the
population have symptoms of GORD, and 7% have heartburn
daily.4,5 In primary care settings, about 25–40% of people with
GORD have oesophagitis on endoscopy, but most have endoscopy
negative reflux disease.3

AETIOLOGY/
RISK FACTORS

We found no evidence of clear predictive factors for GORD. Obesity
is reported to be a risk factor for GORD but epidemiological data are
conflicting.6,7 Smoking and alcohol are also thought to predispose
to GORD, but observational data are limited.7,8 It has been sug-
gested that some foods, such as coffee, mints, dietary fat, onions,
citrus fruits, or tomatoes, may predispose to GORD.9 However, we
found insufficient data on the role of these factors. We found limited
evidence that drugs that relax the lower oesophageal sphincter,
such as calcium channel blockers, may promote GORD.10 Twin
studies suggest that there may be a genetic predisposition to
GORD.8

PROGNOSIS GORD is a chronic condition, with about 80% of people relapsing
once medication is discontinued.11 Many people therefore require
long term medical treatment or surgery. Endoscopy negative reflux
disease remains stable, with a minority of people developing
oesophagitis over time.12 However, people with severe oesophagitis
may develop complications such as oesophageal stricture or Bar-
rett’s oesophagus.1

AIMS OF
INTERVENTION

To relieve reflux symptoms, increase healing rates, and reduce the
complications of GORD, such as stricture formation; to improve
quality of life; to minimise adverse effects of treatment.

OUTCOMES Frequency and severity of symptoms; quality of life. Healing rates
(assessed endoscopically in people with oesophagitis), which have
been shown to be closely associated with clinical outcomes.13,14 pH
measurement of reflux is an intermediate outcome that is often
used in RCTs, but it is difficult to interpret clinically. We excluded
RCTs based solely on this outcome.

METHODS Clinical Evidence search and appraisal July 2003.
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QUESTION What are the effects of initial treatment of
gastro-oesophageal reflux disease associated with
oesophagitis?

OPTION LIFESTYLE ADVICE

Small RCTs provided insufficient evidence on the effects of raising the
head of the bed or weight loss for the treatment of reflux oesophagitis.
We found no RCTs on the effects of reducing coffee intake, stopping
smoking, reducing alcohol intake, or reducing fatty food intake.

Benefits: We found no systematic review. Raising the head of the bed: One
RCT (71 people aged 22–77 years with endoscopically diagnosed
gastro-oesophageal reflux [grade C]) compared raising the head of
the bed (to produce a 10° slope) versus not raising the head of the
bed in people additionally randomised to ranitidine (150 mg twice
daily) versus placebo for 6 weeks.15 It found that, in people taking
placebo, raising the head of the bed increased participant reported
improvement compared with not raising the head of the bed at
6 weeks (grading of improvement not specified; 10/17 [59%] with
bed raised v 4/14 [29%] without; significance of individual compari-
sons not reported). The benefit of raising the head of the bed was
increased in people taking ranitidine (13/15 [87%] with
ranitidine + raised head of bed v 10/17 [59%] with
placebo + raised head of bed; significance not stated). Endoscopic
appearances were not significantly different among any of the four
groups. Weight loss: One RCT (20 people with gastro-oesophageal
reflux confirmed by 24 hour pH measurement, mean body mass
index 31.4 kg/m2) compared a low calorie diet (430 kcal/day for the
first 6 weeks) plus advice and support for 6 months versus standard
instructions about reflux disease and general advice to lose
weight.16 It found no significant difference between groups in
symptoms or the number of episodes of reflux (analysis not by
intention to treat; 19 people in analysis; no further data reported),
but the study may have lacked power to detect a clinically significant
difference. Reducing coffee intake; stopping smoking;
reducing alcohol intake; reducing fatty food intake: We found
no RCTs on these lifestyle measures.

Harms: We found no RCTs.

Comment: None.

OPTION ANTACIDS/ALGINATES

Two RCTs provided limited evidence that antacids reduced symptom
scores at 4–8 weeks compared with placebo, but neither found a
significant difference in endoscopic healing. We found limited evidence
on the effects of antacids compared with H2 receptor antagonists. The
first RCT found no significant difference between antacids compared with
cimetidine in endoscopic healing at 8 weeks. The second RCT found that
antacids were less effective for heartburn symptoms compared with
ranitidine at 12 weeks.

Benefits: We found no systematic review. Versus placebo: We found two
RCTs.17,18 The first RCT (91 people with gastro-oesophageal reflux
disease and endoscopically confirmed oesophagitis grade A–C)
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compared antacids (1 tablet aluminium hydroxide/magnesium car-
bonate 1 hour after meals and at bedtime) versus cimetidine
(400 mg twice daily) versus placebo for 8 weeks.17 It found that
antacids significantly reduced the number of days with reflux symp-
toms compared with placebo and reduced the median symptom
score (days with reflux: 5 days v 13 days, P < 0.05; symptom score:
measured on a 100 mm visual analogue scale [100 mm = worst
score]: 8 with antacids v 33 with placebo). However, it found no
significant difference in endoscopic healing at 8 weeks (8/27 [30%]
with antacids v 6/29 [21%] with placebo). The second, smaller RCT
(32 people with gastro-oesophageal reflux disease and oesophagi-
tis confirmed by pH monitoring and an acid perfusion test) com-
pared antacids (15 mL doses of aluminium and magnesium hydrox-
ide 7 times daily) versus placebo for 4 weeks.18 The results of this
RCT may be biased in favour of antacids because 11 people who
had no heartburn symptoms after taking placebo for 1 week were
eliminated from the analysis. It found no significant difference
between antacids and placebo in the frequency or severity of reflux
or in endoscopic healing at 4 weeks, although it may have lacked
power to exclude a clinically significant effect. Versus H2 receptor
antagonists: We found two RCTs.17,18 The first RCT (91 people,
described above) found no significant difference between antacids
and cimetidine in endoscopic healing at 8 weeks (8/27 [30%]
people taking antacids v 11/29 [38%] people taking cimetidine).17

The second RCT (155 people with oesophagitis up to grade D) found
that calcium carbonate (750 mg as needed) was significantly less
effective than ranitidine for reducing the frequency and severity of
heartburn after 1 week (150 mg twice daily) (results presented
graphically; P < 0.05).19 Subgroup analysis in people with erosive
oesophagitis of grade A or greater (73 people) found that calcium
carbonate significantly reduced the proportion of people with endo-
scopic healing at 12 weeks compared with ranitidine (10/35 [29%]
with calcium carbonate v 21/38 [55%] with ranitidine; RR 0.52,
95% CI 0.28 to 0.94).

Harms: One of the RCTs (91 people) found that six people in the antacid
group reported transient constipation after 4 weeks of treatment.17

One RCT (32 people) found that antacids caused increased gas-
trointestinal adverse effects, including diarrhoea, nausea, vomiting,
occult blood in the stool, gas, constipation, and duodenal ulcer,
compared with controls (12% with antacids v 3% with ranitidine;
P = 0.056).18 One person taking antacids developed a duodenal
ulcer. The RCT also found that a smaller proportion of people had
headache, dizziness, insomnia, malaise, fatigue, weakness, chills,
and nervousness with antacids versus placebo (1% with antacids v

4% with ranitidine), but the difference was not significant
(P = 0.37).

Comment: None.

OPTION MOTILITY STIMULANTS

One RCT found that cisapride increased endoscopic healing compared
with placebo at 12 weeks. The use of cisapride has been restricted in
some countries because of concerns about heart rhythm abnormalities.
We found no RCTs of domperidone or metoclopramide.
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Benefits: We found no systematic review but found one RCT (177 people with
uncomplicated gastro-oesophageal reflux disease and oesophagi-
tis) comparing cisapride (10 or 20 mg 4 times daily) versus placebo
for 12 weeks.20 It found that cisapride 20 mg significantly increased
endoscopic healing of oesophagitis compared with placebo at
12 weeks (analysis not by intention to treat; 20 people excluded
from analysis: 26/51 [51%] healed with cisapride 20 mg v 21/51
[41%] with 10 mg v 20/55 [36%] with placebo; P < 0.05; no
further data reported.) We found no RCTs comparing metoclopra-
mide or domperidone with placebo or other prokinetic drugs.

Harms: In some countries, use of cisapride has been restricted because of
concerns about heart rhythm abnormalities that are associated with
sudden death.21 The RCT found no significant difference between
cisapride and placebo in any adverse effects.20 Common adverse
events included diarrhoea (16.4% cisapride 20 mg v 12.5% cis-
apride 10 mg v 8.3% placebo), headache (11.5% v 16.1% v

26.7%), and constipation (6.6% v 10.7% v 6.7%).

Comment: None.

OPTION H2 RECEPTOR ANTAGONISTS

One systematic review has found that H2 receptor antagonists reduce the
risk of persisting oesophagitis compared with placebo, but are not as
effective as proton pump inhibitors.

Benefits: Versus placebo: We found one systematic review (search date not
reported; 10 RCTs, 2171 people) comparing H2 receptor antago-
nists versus placebo in people with oesophagitis.22 It found that H2
receptor antagonists significantly decreased the risk of persistent
oesophagitis compared with placebo (time to outcome not stated:
RR of oesophagitis persisting with H2 receptor antagonists v pla-
cebo 0.79, 95% CI 0.72 to 0.87; NNT 6, 95% CI 5 to 10). Versus
proton pump inhibitors: See benefits of proton pump inhibitors for
initial treatment of gastro-oesophageal reflux disease, p 588.

Harms: The systematic review did not report on harms.22

Comment: A systematic review evaluating drug treatment in the short term
management of oesophagitis is currently being conducted.23

OPTION PROTON PUMP INHIBITORS

One systematic review, one additional RCT, and one subsequent RCT
found that proton pump inhibitors increase healing compared with
placebo or H2 receptor antagonists. One systematic review found that
esomeprazole 40 mg daily increased healing at 4 weeks compared with
omeprazole 20 mg daily. RCTs have found no significant differences in
clinical benefit among other proton pump inhibitors.

Benefits: Versus placebo: We found one systematic review (search date not
reported; 4 RCTs, 380 people with gastro-oesophageal reflux dis-
ease and oesophagitis) comparing proton pump inhibitors versus
placebo.22 It found that proton pump inhibitors were more effective
than placebo for preventing persistence of oesophagitis (RR for
persistence 0.31, 95% CI 0.13 to 0.75; time to outcome not
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specified; NNT 2, 95% CI 1 to 5). Versus H2 receptor
antagonists: The same systematic review (search date not
reported, 16 RCTs, 2321 people), one additional RCT, and one
subsequent RCT compared proton pump inhibitors with H2 receptor
antagonists.22,24,25 The systematic review found that proton pump
inhibitors significantly decreased persistent oesophagitis compared
with H2 receptor antagonists (RR 0.5, 95% CI 0.43 to 0.58; NNT 4,
95% CI 3 to 4; time to outcome not stated).22 Both the additional
and the subsequent RCT found similar results.24,25 The additional
RCT (177 people with Savary–Miller stages 2–4 oesophagitis) found
that lansoprazole (15 mg/day and 30 mg/day) significantly
increased endoscopically confirmed healing compared with raniti-
dine (150 mg daily) at 28 days (33/60 [55%] with lansoprazole
15 mg v 44/55 [80%] with lansoprazole 30 mg v 20/50 [40%] with
ranitidine, P < 0.01 for lansoprazole 15 mg v ranitidine; P < 0.001
for lansoprazole 30 mg v ranitidine).24 The subsequent RCT (221
people with equivalent to > Savary–Miller stage 2 oesophagitis)
found that pantoprazole (20 mg and 40 mg daily) significantly
increased endoscopically confirmed healing compared with nizati-
dine (150 mg daily) at 4 and 8 weeks (4 weeks: 48/75 [64%] with
pantoprazole 40 mg v 43/70 [61%] with pantoprazole 20 mg v

16/72 [22%] with ranitidine; P < 0.001 for both doses of panto-
prazole v nizatidine; 8 weeks: 58/70 [83%] with pantoprazole
40 mg v 57/72 [79%] with pantoprazole 20 mg v 29/70 [41%] with
nizatidine; P < 0.001 for both doses of pantoprazole v nizatidine).25

Versus each other: We found two systematic reviews (search
dates 2000)26,27 and three subsequent RCTs28–30 comparing dif-
ferent proton pump inhibitors in people with reflux oesophagitis. The
reviews found similar results, although results in the second review
were reported more clearly and covered additional comparisons.27

The second review found that esomeprazole (40 mg/day) signifi-
cantly increased healing at 4 weeks compared with omeprazole
(20 mg once daily) (3 RCTs; healing rate 1814/2446 [74%] with
esomeprazole v 1583/2431 [65%] with omeprazole; RR 1.14, 95%
CI 1.10 to 1.18; NNT 13, 95% CI 9 to 17). The review found no
significant difference between lansoprazole (30 mg) and omepra-
zole (20 mg) at 4 weeks (5 RCTs; healing rate 704/972 [72%] with
lansoprazole v 692/979 [71%] with omeprazole; RR 1.02, 95%
CI 0.97 to 1.08). The review found no significant difference
between pantoprazole (40 mg) and omeprazole (20 mg) or between
rabeprazole (20 mg) and omeprazole (20 mg) at 4 weeks (panto-
prazole v omeprazole, 3 RCTs, healing rate: 388/574 [68%] with
pantoprazole v 325/474 [69%] with omeprazole; RR 0.99, 95%
CI 0.91 to 1.07; rabeprazole v omeprazole, healing rate: 81/100
[81%] with rabeprazole v 83/102 [81%] with omeprazole; RR 1.00,
95% CI 0.87 to 1.14).27 The first subsequent RCT (328 people with
grade I oesophagitis) comparing pantoprazole (20 mg once daily)
versus omeprazole (20 mg once daily) found no significant differ-
ence between treatments in healing rate at 8 weeks or symptom
relief at 4 weeks (symptom relief: 77% with pantoprazole v 84%
with omeprazole; no further data reported; healing rates: 90% with
pantoprazole v 95% with omeprazole; OR 0.62, 95% CI 0.34 to
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1.13).28 The second subsequent RCT (461 people with sympto-
matic grade I–IV oesophagitis) compared three interventions: ome-
prazole (20 mg/day modified release tablets); lansoprazole (30 mg/
day); and pantoprazole (40 mg/day).29 It found no significant
difference between omeprazole and lansoprazole or pantoprazole in
complete resolution of heartburn symptoms at 8 weeks (89%
heartburn free with pantoprazole v 87% with omeprazole v 81% with
lansoprazole; ARR for omeprazole v pantoprazole +2%, 90% CI
–4.6% to +7.6%; ARI for omeprazole v lansoprazole +6%, 90% CI
–0.8% to +12.8%). The third subsequent RCT (251 people with
symptomatic grade II–III oesophagitis) found no significant differ-
ence between rabeprazole (20 mg/day) and omeprazole (40 mg/
day) in complete relief of heartburn, regurgitation, or epigastric pain
after 3 days (analysis not by intention to treat; relief of heartburn
99/118 [84%] with rabeprazole v 96/116 [83%] with omeprazole;
ARI +1.1%, 95% CI –8.4% to +10.7%; no regurgitation 101/112
[90%] with rabeprazole v 102/115 [89%] with omeprazole; ARI
+1.5%, 95% CI –6.5% to +9.5%; no epigastric pain 89/112 [80%]
with rabeprazole v 99/115 [86%] with omeprazole; ARR +6.6%,
95% CI –3.2% to +16.4%).30

Harms: The systematic review gave no information on harms.22 Versus H2
receptor antagonists: The additional RCT found no significant
difference in adverse effects between lansoprazole and ranitidine (AR
for any adverse effect: 21% with lansoprazole 15 mg v 12% with
lansoprazole 30 mg v 20% with ranitidine, P not reported).24 The
subsequent RCT found no significant difference in adverse effects
between pantoprazole and nizatidine (AR for any adverse effect: 49%
with pantoprazole 20 mg v 54% with pantoprazole 40 mg v 59% with
nizatidine).25 The most common adverse effects were headache and
diarrhoea (headache: 10/80 [13%] with pantoprazole 20 mg v 15/81
[19%] with pantoprazole 40 mg v 19/82 [23%] with nizatidine;
diarrhoea: 8/80 [10%] with pantoprazole 20 mg v 6/81 [7%] with
pantoprazole 40 mg v 9/82 [11%] with nizatidine).25 Versus each
other: The subsequent RCT found similar rates of adverse events
with pantoprazole and omeprazole (any adverse event: 57% with
pantoprazole v 50% with omeprazole; severe adverse events: 10% v

13%; nausea 8% v 7%; diarrhoea 5% v 6%; headache 6% v 3%).28

Comment: A systematic review evaluating drug treatment in the short term
management of oesophagitis is currently being conducted.23

QUESTION What are the effects of maintenance treatment of
gastro-oesophageal reflux disease associated with
oesophagitis?

OPTION LIFESTYLE ADVICE

We found no RCTs on the effects of lifestyle advice on the long term
management of reflux oesophagitis.

Benefits: We found no systematic review or RCTs.

Harms: We found no RCTs.

Comment: None.
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OPTION ANTACIDS/ALGINATES

We found no RCTs on the effects of antacids/alginates on the long term
management of reflux oesophagitis.

Benefits: We found no systematic review or RCTs.

Harms: See benefits of antacids/alginates for the initial treatment of gastro-
oesophageal reflux disease, p 586.

Comment: None.

OPTION MOTILITY STIMULANTS

Three RCTs have found that cisapride compared with placebo improved
maintenance of healing at 6–12 months. Two further RCTs found no
evidence of a difference, but they might have lacked power to detect a
clinically significant effect. The use of cisapride has been restricted in
some countries because of concerns about heart rhythm abnormalities.
We found no RCTs comparing other prokinetic drugs with placebo or each
other in people with gastro-oesophageal reflux disease and oesophagitis.

Benefits: We found no systematic review. We found five RCTs (1398 people)
comparing cisapride (up to 40 mg/day) versus placebo for 6–12
months.31–35 Two RCTs found no significant difference between
treatments in the maintenance of endoscopic healing,33,35 and
three RCTs found that cisapride significantly increased maintenance
of healing (see table 1, p 598).31,32,34 We found no RCTs comparing
other prokinetic drugs with placebo for maintanence treatment in
people with gastro-oesophageal reflux disease and healed
oesophagitis.

Harms: See motility stimulants for initial treatment of gastro-oesophageal
reflux disease, p 588.

Comment: None.

OPTION H2 RECEPTOR ANTAGONISTS

One RCT found no significant difference between ranitidine and placebo
for relapse of oesophagitis at 6 months in people with previously healed
reflux oesophagitis. RCTs have found that H2 antagonists are less
effective than proton pump inhibitors for maintaining remission at up to
12 months.

Benefits: Versus placebo: We found no systematic review. We found one
RCT (69 people with endoscopically healed oesophagitis) compar-
ing ranitidine (150 mg at bedtime) versus placebo for 6 months.36

It found no significant difference between ranitidine and placebo in
relapse rates at 6 months (8 people excluded from analysis: 14/33
[42%] with ranitidine v 10/28 [36%] with placebo; CI and P value
not reported). Versus proton pump inhibitors: See benefits of
proton pump inhibitors for maintenance treatment in gastro-
oesophageal reflux disease, p 592.
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Harms: The RCT found that four people, all taking placebo, reported adverse
effects (rashes, transient headache, transient parasthaesia).36

RCTs have shown similar rates of adverse events between H2
receptor antagonists and placebo.37

Comment: None.

OPTION PROTON PUMP INHIBITORS

RCTs have found that proton pump inhibitors reduce relapse in people
with healed reflux oesophagitis compared with placebo or H2 receptor
antagonist at 6–18 months. One systematic review has found that
standard dose lansoprazole (30 mg/day) was as effective as omeprazole
(20 mg/day) for maintaining healing at 12 months. However, the
systematic review and one subsequent RCT provided evidence that lower
dose lansoprazole (15 mg/day) was less effective than higher dose
lansoprazole (30 mg/day), omeprazole, or esomeprazole for maintaining
healing for up to 12 months.

Benefits: Versus placebo: We found one systematic review (search date
2000, 7 RCTs, 1320 people with healed oesophagitis),26 four
subsequent RCTs,38–41 and one additional RCT.42 The systematic
review did not pool results.26 All seven RCTs included in the review
found that proton pump inhibitors (rabeprazole 10 or 20 mg/day;
omeprazole 10 or 20 mg/day; lansoprazole 15 or 30 mg/day)
reduced relapse rate at 6 months compared with placebo (results
reported graphically; RR about 0.1 to about 0.8). The subsequent
and additional RCTs found similar results (see table 2, p 599).
Versus H2 receptor antagonists: We found one systematic review
that compared proton pump inhibitors versus ranitidine (search
date 2000, 5 RCTs, 638 people with healed oesophagitis)26 and
one additional RCT.43 The systematic review did not pool results.26

All five RCTs included in the review found that proton pump inhibi-
tors (omeprazole 10 or 20 mg/day; lansoprazole 15 or 30 mg/day)
reduced relapse rate compared with ranitidine at 6 months (results
reported graphically: RR about 0.1 to about 0.6). The additional
RCT (264 people with healed oesophagitis and no symptoms of
gastro-oesophageal reflux) found that omeprazole (10 mg/day)
increased remission rate compared with ranitidine (150 mg twice
daily) at 12 months (AR 68% with omeprazole v 39% with ranitidine;
RR 1.43, 95% CI 1.26 to 1.57).43 Versus each other: We found
one systematic review (search date 2001, 12 RCTs),44 one addi-
tional RCT,45 and two subsequent RCTs.46,47 The review found that
lansoprazole (15 mg/day) was less effective for maintaining healing
than esomeprazole (20 mg/day), higher dose lansoprazole (30 mg/
day), or omeprazole (20 mg/day) (esomeprazole 20 mg v lansopra-
zole 15 mg: 1 RCT, 1224 people; RR for maintaining healing at 6
months 1.09, 95% CI 1.02 to 1.17; lansoprazole 30 mg v lanso-
prazole 15 mg: 7 RCTs, 1505 people; RR at 12 months 1.12, 95%
CI 1.05 to 1.18; omeprazole 20 mg v lansoprazole 15 mg: 1 RCT,
597 people; RR at 12 months 1.19, 95% CI 1.10 to 1.30).44

However, the review found no significant difference between higher
dose lansoprazole (30 mg/day) and omeprazole (20 mg/day) for
maintenance of healing at 12 months (2 RCTs, 859 people;
RR 1.01, 95% CI 0.96 to 1.06). The additional RCT (243 people
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with healed oesophagitis) found no significant difference between
rabeprazole (10 or 20 mg/day) and omeprazole (20 mg/day) for
relapse rates at 12 months (12 months: AR 5% with 10 mg rab-
eprazole, 4% with 20 mg rabeprazole, 5% with 20 mg omepra-
zole).45 The first subsequent RCT (137 people with healed grade
I–III oesophagitis) found no significant difference between daily low
dose lansoprazole (15 mg) and alternate day full dose lansoprazole
(30 mg) for oesophagitis recurrence at 6 months (AR 12.1% with
daily low dose lansoprazole v 19.0% with alternate day full dose
lansoprazole; OR 1.31; 95% CI 0.57 to 3.02).46 The second sub-
sequent RCT (1236 people with healed Los Angeles classification
grade A–D oesophagitis) found that esomeprazole (20 mg/day)
significantly increased remission rates compared with lansoprazole
(15 mg daily) over 6 months (83% with esomeprazole v 74% with
lansoprazole, P < 0.0001).47

Harms: See benefits of proton pump inhibitors for initial treatment in
gastro-oesophageal reflux disease, p 588. Versus each other:
One subsequent RCT found that rates of withdrawal due to adverse
events were similar with esomeprazole and lansoprazole (4.7% with
esomeprazole v 5.2% with lansoprazole, P not reported).47 It found
that the most common adverse event was diarrhoea (5.7% with
esomeprazole v 6.8% with lansoprazole, P not reported).

Comment: Limited evidence from cohort studies and small RCTs has suggested
that long term proton pump inhibitor treatment may be associated
with atrophic gastritis in people with Helicobacter pylori.48–50 Gas-
tric atrophy is a risk factor for gastric cancer.51 However, we found
no reliable evidence of long term clinical effects of proton pump
inhibitors on gastric cancer rates in people with gastro-oesophageal
reflux disease and oesophagitis. One crossover RCT (233 people
with upper gastrointestinal disorders; 214 with gastro-oesophageal
reflux disease, whose symptoms were controlled with proton pump
inhibitors) compared 4 weeks’ treatment with omeprazole versus
rabeprazole. Post-crossover analysis found that a similar proportion
of people preferred each of the treatments over the other (data and
P value for overall comparison not reported).52

OPTION OPEN SURGERY

RCTs have found that open Nissen fundoplication improves the
endoscopic grade of oesophagitis compared with medical treatment in
people with chronic gastro-oesophageal reflux disease and oesophagitis
at between 3 and 38 months. However, longer term follow up from one
RCT found no significant difference in endoscopic appearance between
surgery and medical treatment at 10 years. Two RCTs found no significant
difference between open and laparoscopic fundoplication for remission at
3 months to 2 years. One RCT found that complication rtes with higher
with open than with laparoscopic surgery. The benefit of antireflux surgery
in controlling symptoms must be balanced against the small risk of
operative mortality (< 1%) associated with this procedure.

Benefits: Versus medical treatment: We found one systematic review
(search date 1999, 4 RCTs, 518 people with chronic gastro-
oesophageal reflux disease [GORD] and oesophagitis).53 Three
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included RCTs compared open antireflux surgery versus antacids
and H2 receptor antagonists in people with severe or complicated
GORD. All reported that surgery significantly reduced reflux and
improved the endoscopic grade of oesophagitis compared with
medical treatment (see table 3, p 600). Ten years’ follow up of one
of the RCTs included in the review (239/247 people originally
enrolled) found no significant difference in endoscopic appearance
between open surgery and medical treatment (mean endoscopic
grade 1.80 with surgery v 1.89 with medical treatment;
P = 0.76).54 The fourth RCT in the review (298 people randomised,
255 analysed) compared open antireflux surgery versus omeprazole
(20 mg/day) over 5 years.55 It defined treatment failure as one or
more of: moderate or severe heartburn or acid regurgitation;
oesophagitis > grade 2; moderate or severe dysphagia; and
required or preferred alternative treatment (omeprazole or surgery).
It found that surgery significantly reduced treatment failure com-
pared with omeprazole at 5 years (20/103 [19%] with surgery v

49/114 [43%] with omeprazole, P < 0.001). Open surgery
versus laparoscopic surgery: We found two RCTs.56,57 The first
RCT (148 people with persistent GORD and oesophagitis following
medical treatment) found no significant difference between open
and laparoscopic Nissen fundoplication in symptomatic remission
at 3 months (35 people excluded from end point analysis: 98%
remission with open surgery v 97% with laparoscopic surgery;
reported as non-significant; no further data reported).56 The second
RCT (42 people with GORD) also found no clear difference in
symptoms or endoscopically defined remission at 2 years with open
compared with laparoscopic Nissen fundoplication (analysis not by
intention to treat; endoscopic remission: all people receiving
laparoscopic surgery were in remission v all but 2 people with open
surgery, number of people in analysis not reported; symptoms [4
people excluded from analysis]: 79% free of heartburn with laparo-
scopic surgery v 58% with open surgery; 95% free of regurgitation in
both groups; significance not assessed).57

Harms: Versus medical treatment: One RCT included in the review
reported significantly higher mortality with surgery compared with
medical treatment, mainly because of cardiovascular disease dur-
ing long term follow up (RR 1.57, 95% CI 1.01 to 2.46).54 The
systematic review reported that one included RCT found that open
Nissen fundoplication significantly increased early satiety, inability
to belch, and inability to vomit compared with medical treatment.53

Versus laparoscopic surgery: The first RCT found that overall
complication rate (including splenectomy, pneumothorax, sub-
phrenic abscess, wound infection, cicatricial hernia) was higher with
open compared with laparoscopic Nissen fundoplication (6/57
[11%] people with laparoscopy v 10/46 [22%] with open Nissen
fundoplication).56 The second RCT did not report on operative
complications.57

Comment: The benefit of antireflux surgery in controlling symptoms must be
balanced against the very small operative mortality (< 1%) associ-
ated with this procedure.58
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OPTION LAPAROSCOPIC SURGERY

One systematic review identified no fully published RCTs comparing
laparoscopic surgery versus medical treatment for maintenance of
remission. Two RCTs found no significant difference in remission between
open and laparoscopic fundoplication at 3 months to 2 years. One RCT
found that laparoscopic treatment was associated with surgical
complications, although the rate was lower than with open surgery.

Benefits: Laparoscopic surgery versus medical treatment: We found one
systematic review (search date 1999).53 It identified no fully pub-
lished RCTs that examined effects on symptoms or endoscopically
defined healing (see comment below). Laparoscopic surgery
versus open surgery: See benefits of open surgery, p 593.

Harms: Versus medical treatment: We found insufficient evidence to
compare harms of laparoscopic surgery versus medical treatment.
Versus open surgery: See harms of open surgery, p 594.

Comment: The review identified one RCT (90 people with severe gastro-
oesophageal reflux disease for at least 6 months) that was pub-
lished as an abstract only.53 It found similar results for laparoscopic
surgery compared with proton pump inhibitors for quality of life at 3
months (scale not reported).

Substantive changes
Proton pump inhibitors (initial treatment) Two RCTs added.24,25 Categorisation
unchanged.
Proton pump inhibitors (maintenance) One RCT added.47 Categorisation
unchanged.
Open surgery More details of one RCT already included in systematic review.55

Categorisation unchanged.
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Helicobacter pylori infection
Search date December 2002

Brendan Delaney, Paul Moayyedi, and David Forman

QUESTIONS

The effects of treatments for Helicobacter pylori in people with:
proven duodenal ulcer . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .604
proven gastric ulcer . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .606
proven gastro-oesophageal reflux disease . . . . . . . . . . . . . . . . . . .606
B cell lymphoma of the stomach. . . . . . . . . . . . . . . . . . . . . . . . . .607
risk of gastric cancer . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .607
proven non-ulcer dyspepsia . . . . . . . . . . . . . . . . . . . . . . . . . . . . .608
uninvestigated dyspepsia . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .609

Difference in effectiveness of eradication treatments for H pylori . . . .610

INTERVENTIONS

ERADICATION TREATMENT FOR
H PYLORI

Beneficial
H pylori eradication for healing

and preventing recurrence
of duodenal ulcer. . . . . . . . .604

H pylori eradication for healing
and preventing recurrence of
gastric ulcer . . . . . . . . . . . .606

H pylori eradication for non-ulcer
dyspepsia . . . . . . . . . . . . . .608

Likely to be beneficial
H pylori eradication rather than

empirical acid suppression for
uninvestigated dyspepsia . . .609

H pylori eradication rather than
endoscopy in people with
uninvestigated dyspepsia
not at risk of malignancy . . .609

Three day quadruple regimen
(v 1 week triple regimen) . . .612

Triple regimen (v dual regimen).610

Two week triple regimen
(v 1 week triple regimen) . . .612

Unknown effectiveness
H pylori eradication for gastric

B cell lymphoma . . . . . . . . .607
H pylori eradication for

prevention of gastric cancer
(adenocarcinoma) . . . . . . . .607

One triple regimen versus
another. . . . . . . . . . . . . . . .611

Unlikely to be beneficial
H pylori eradication in people

with gastro-oesophageal
reflux disease . . . . . . . . . . .606

To be covered in future updates
H pylori eradication for people at

increased risk of complications
from non-steroidal
anti-inflammatory drugs

See glossary, p 613

Key Messages

¶ H pylori eradication for healing and preventing recurrence of duodenal
ulcer Systematic reviews and one subsequent RCT have found that H pylori

eradication increases ulcer healing at 6 weeks and reduces 1 year recurrence
compared with acid suppression or antisecretory treatment. One systematic
review found that H pylori eradication compared with ulcer healing alone, or
compared with ulcer treatment plus subsequent acid suppression mainte-
nance treatment, reduced the risk of rebleeding.
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¶ H pylori eradication for healing and preventing recurrence of gastric
ulcer One systematic review found no good evidence on endoscopic healing of
gastric ulcers. One systematic review has found that H pylori eradication
treatment, compared with antisecretory treatment, reduces recurrent ulcers at
1 year. Observational evidence identified by the review found that eradication
treatment heals 83% of gastric ulcers within 6 weeks of starting treatment. We
found no RCTs of H pylori eradication treatment on preventing complications of
gastric ulcers.

¶ H pylori eradication for non-ulcer dyspepsia One systematic review in
people with non-ulcer dyspepsia has found that H pylori eradication reduces
dyspeptic symptoms compared with placebo at 3–12 months.

¶ H pylori eradication rather than empirical acid suppression for uninves-
tiaged dyspepsia One RCT found that H pylori eradication increased relief
from dyspeptic symptoms compared with placebo after 1 year.

¶ H pylori eradication rather than endoscopy in people with uninvesti-
gated dyspepsia not at high risk of malignancy One RCT has found
that H pylori eradication increased relief from dyspeptic symptoms after
1 year compared with placebo. One systematic review and one subsequent
RCT have found no significant difference between H pylori testing plus
eradication compared with management based on initial endoscopy in
dyspepsia after 1 year. The review found that H pylori testing plus eradication
reduced the need for endoscopy compared with endoscopy based manage-
ment.

¶ Three day quadruple regimen (v 1 week triple regimen) One RCT
comparing a 3 day quadruple regimen compared with a 1 week triple regimen
found no significant difference in H pylori eradication at 6 weeks, but found
that people taking the 3 day quadruple regimen experienced fewer days of
adverse effects.

¶ Triple regimen (v dual regimen) We found no systematic review or RCTs of
the effects of dual regimen compared with triple regimens on dyspeptic
symptom scores, proportion of individuals with symptoms, quality of life, or
mortality. One systematic review has found that dual compared with triple
regimens eradicate H pylori from fewer people.

¶ Two week triple regimen (v 1 week triple regimen) One systematic review
found that 14 days treat ment with proton pump inhibitor based treatment
increased H pylori cure rates compared with 7 days treatment.

¶ H pylori eradication for gastric B cell lymphoma We found no RCTs of
H pylori eradication treatment in people with B cell gastric lymphoma. Obser-
vational studies found limited evidence that 60–93% of people with localised,
low grade B cell lymphoma respond to H pylori eradication treatment possibly
avoiding, or delaying, the need for radical surgery, radiotherapy, or chemo-
therapy.

¶ H pylori eradication for prevention of gastric cancer (adenocarcinoma)
We found no RCTs of H pylori eradication in people at risk of gastric cancer. One
RCT in people with gastric atrophy or intestinal metaplasia found that H pylori

eradication increased the regression of high risk lesions compared with no
eradication. We found consistent evidence from observational studies of an
association between H pylori infection and increased risk of distal gastric
adenocarcinoma.
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¶ One triple regimen versus another We found no systematic review or RCTs
of the effects of different triple regimens on symptoms, quality of life, or
mortality. One systematic review has found that clarithromycin 500 mg twice
daily compared with clarithromycin 250 mg twice daily plus a proton pump
inhibitor plus amoxicillin increases H pylori eradication, but found no significant
difference between clarithromycin 500 mg twice daily and clarithromycin
250 mg twice daily plus a proton pump inhibitor plus metronidazole in H pylori

eradication rates. Another systematic review has found that a triple regimen
containing ranitidine bismuth plus clarithromycin plus metronidazole compared
with a triple regimen containing ranitidine bismuth plus clarithromycin plus
amoxicillin increases eradication at 5–7 days.

¶ H pylori eradication in people with gastro-oesophageal reflux disease
One RCT in people with gastro-oesophageal reflux disease found no significant
difference between H pylori eradication treatment and placebo in symptomatic
relapse.

DEFINITION Helicobacter pylori is a Gram negative flagellated spiral bacterium
found in the stomach. Infection with H pylori is predominantly
acquired in childhood. The organism is associated with lifelong
chronic gastritis and may cause other gastroduodenal disorders.1

INCIDENCE/
PREVALENCE

H pylori prevalence rates vary with year of birth and social class in
the developed world. Prevalence rates in many developed countries
tend to be much higher (50–80%) in individuals born before 1950
compared with rates (< 20%) in individuals born more recently.2 In
many developing countries, the infection has a high prevalence
(80–95%) irrespective of the period of birth.3 Adult prevalence is
believed to represent the persistence of a historically higher rate of
infection acquired in childhood, rather than increasing acquisition
of infection during life.

AETIOLOGY/
RISK FACTORS

Overcrowded conditions associated with childhood poverty lead to
increased transmission and higher prevalence rates. Adult reinfec-
tion rates are low — less than 1% a year.3

PROGNOSIS H pylori infection is believed to be causally related to the develop-
ment of duodenal and gastric ulceration, gastric B cell lymphoma,
and distal gastric cancer. About 15% of people infected with H pylori

will develop a peptic ulcer, and 1% of people will develop gastric
cancer during their lifetime.4 H pylori infection is not associated with
a specific type of dyspeptic symptom.

AIMS OF
INTERVENTION

Improvement in dyspeptic symptoms; reduction in peptic ulcer
complications; reduced mortality from peptic ulcer complications of
gastric cancer; improved quality of life.

OUTCOMES Dyspeptic symptom scores and proportion of people with symp-
toms; quality of life; mortality.

METHODS Clinical Evidence search and appraisal December 2002.
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QUESTION What are the effects of H pylori eradication treatment in
people with a proven duodenal ulcer?

OPTION ERADICATION TREATMENT IN PEOPLE WITH A PROVEN
DUODENAL ULCER

Systematic reviews and one subsequent RCT have found that H pylori
eradication compared with acid suppression or antisecretory treatment
increases the proportion of ulcers healed at 6 weeks and reduces 1 year
recurrence. One systematic review found that H pylori eradication
compared with ulcer healing alone, or compared with ulcer treatment plus
subsequent acid suppression maintenance treatment, reduced the risk of
rebleeding.

Benefits: Endoscopic healing: We found two systematic reviews,5,6 and one
subsequent RCT,7 of H pylori eradication treatment in people with
proven duodenal ulcers. The first systematic review (search date
1995, 15 RCTs that directly compared treatments) found that triple
regimens compared with antisecretory treatment (see glossary,
p 613) increased duodenal ulcer healing rates.5 Out of 16 trials (15
of them RCTs), 14 found higher healing rates with triple therapy
compared with antisecretory drugs alone (the time to outcome
varied, the review did not report how many RCTs found significant
results, no meta-analysis was conducted, and results were
presented graphically). The second systematic review (search date
1996, 7 RCTs conducted in the USA, 989 H pylori positive people
with duodenal ulcer given dual regimen) assessed ulcer healing in
people receiving H pylori eradication treatment.6 It only included
RCTs with endoscopic follow up for 6 months after treatment. It
found that most duodenal ulcers were endoscopically healed
6 weeks after the start of eradication treatment (68%, 95% CI 65%
to 71% with eradication treatment). The review provided no
comparative information on the ulcer healing rate in people given
control treatment. The subsequent RCT (277 people with active
duodenal ulcer) compared eradication treatment (metronidazole
plus amoxicillin [amoxycillin] plus omeprazole) for 2 weeks followed
by omeprazole 20 mg until the ulcer had healed compared with
omeprazole 20 mg twice daily until the ulcer had healed.7 It found
no significant difference between eradication treatment compared
with omeprazole alone in healing of duodenal ulcer at 4 weeks (84%
v 92%; P = 0.07). The RCT assessed the two groups for a further 2
years (see prevention of recurrence below).7 Prevention of
recurrence: We found one systematic review5 and one subsequent
RCT,7 which compared the effects of eradication treatment with
antisecretory drugs alone on ulcer recurrence 1 year after
treatment. The systematic review (search date 1995, 20 RCTs)
directly compared any type of eradication treatment with
antisecretory treatment.5 The review (20 RCTs) found that any type
of eradication treatment compared with antisecretory treatment
reduced ulcer recurrence at 1 year (128/1059 [12%] with
eradication v 575/988 [58%] with control). In the subsequent RCT
above, the 250 people whose ulcers had healed by 16 weeks
entered the next phase of the study, which lasted 2 years.7 In the
first year, people in the omeprazole alone group were given
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omeprazole 20 mg and people receiving eradication treatment were
given placebo. In the second year, both groups received no
treatment and were observed. The RCT found no significant
difference on intention to treat analysis in ulcer recurrence between
eradication and omeprazole after 1 year (10/139 [7%] with
eradication v 15/137 [11%] with omeprazole; RR 0.66, 95%
CI 0.30 to 1.38). A completer analysis of the second year of
observation alone (173 people) found that initial eradication
treatment compared with initial omeprazole alone significantly
reduced ulcer recurrence (5/86 [6%] with eradication v 39/87
[45%] with omeprazole; RR of recurrence 0.13, 95% CI 0.05 to
0.31; NNT 3, 95% CI 2 to 4) after 2 years. Prevention of bleeding:
We found one systematic review (search date 2000, 4 RCTs, 262
people),8 which compared H pylori eradication versus ulcer treat-
ment alone or versus ulcer treatment plus subsequent acid sup-
pression maintenance treatment. The review found that H pylori

eradication compared with ulcer treatment alone significantly
reduced the risk of rebleeding (6/133 [4.5%] with eradication v

28/129 [22%] with ulcer treatment alone; RR 0.24, 95% CI 0.11 to
0.53; NNT 6, 95% CI 4 to 11), and H pylori eradication compared
with ulcer treatment plus acid suppression also significantly
reduced the risk of rebleeding (4/257 [1.6%] with eradication v

12/213 [5.6%] with ulcer treatment plus acid suppression; RR 0.3,
95% CI 0.09 to 0.77; NNT 25, 95% CI 13 to 167). Prevention of
perforation or obstruction: We found no systematic review and
no RCTs.

Harms: One systematic review (search date 1995) found that minor
adverse effects are common with bismuth (see glossary, p 613)
(40% of people), metronidazole (39%), clarithromycin (22%), and
tinidazole (7%).9 Discontinuation of treatment because of severe
adverse effects is rare (bismuth 4%, metronidazole 2%, clarithro-
mycin 1%, and tinidazole < 1%).

Comment: We excluded analyses that grouped people by H pylori status at the
end of the trial. Observational evidence from RCTs suggests that
duodenal ulcer recurrence rates 1 year after treatment are lower in
people with successful H pylori eradication treatment (in the review
of US RCTs: 20%, 95% CI 14% to 26%, in people cured of H pylori

v 56%, 95% CI 50% to 61%, for people remaining infected).6 The
recurrence rate in non-US trials was lower than the recurrence rate
found in the US trials (6% for people cured of H pylori). The
difference in recurrence rates between US and non-US studies may
be explained partially by the marked loss to follow up in the US trials
(9–41%). However, countries with low prevalence of H pylori infec-
tion also have a low prevalence of duodenal ulcers, but a greater
proportion of those ulcers arise from causes other than H pylori;
therefore, eradication may be less effective where H pylori preva-
lence is low. Poor adherence to H pylori eradication treatment and
the use of less effective regimens may lead to increased antibiotic
resistance in H pylori, but we found no direct evidence to support
this. The harms of H pylori eradication treatment are mainly the
minor short term effects of the antibiotics, particularly nausea from
metronidazole or clarithromycin, and diarrhoea. Bismuth may turn
the stools black.
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QUESTION What are the effects of H pylori eradication treatment
for people with a proven gastric ulcer?

OPTION ERADICATION TREATMENT IN PEOPLE WITH A PROVEN
GASTRIC ULCER

One systematic review found no good evidence on endoscopic healing of
gastric ulcers. One systematic review has found that H pylori eradication
treatment compared with antisecretory treatment reduces recurrent
ulcers at 1 year. The review found that, within 6 weeks of starting
eradication treatment, 83% of gastric ulcers healed. We found no RCTs of
H pylori eradication treatment on preventing complications of gastric
ulcers.

Benefits: Endoscopic healing: We found one systematic review (search date
1995, 6 RCTs), which compared eradication treatment versus no
eradication treatment but did not analyse endoscopic healing of
gastric ulcers.5 Prevention of recurrence: The systematic review
found that H pylori eradication treatment compared with 4–6 weeks
antisecretory treatment (see glossary, p 613) significantly reduced
recurrent ulcers at 1 year (6 RCTs; RR 0.18, 95% CI 0.1 to 0.3;
NNT 3, 95% CI 2 to 4).5 Prevention of complications: We found
no systematic review or RCTs.

Harms: See harms under effects of eradication treatment for H pylori in
people with a proven duodenal ulcer, p 606.

Comment: We found one systematic review (search date 1995, 14 cohort
studies of people with uncomplicated gastric ulcer), which analysed
the H pylori eradication arm.5 It found that, 6 weeks after the start
of H pylori eradication treatment, 83% (95% CI 78% to 88%) of
gastric ulcers were healed.

QUESTION What are the effects of H pylori eradication treatment in
people with proven gastro-oesophageal reflux disease?

OPTION ERADICATION TREATMENT IN PEOPLE WITH
GASTRO-OESOPHAGEAL REFLUX DISEASE

One RCT in people with gastro-oesophageal reflux disease found no
significant difference between H pylori eradication treatment and placebo
in symptomatic relapse.

Benefits: We found no systematic review but found one RCT (190 H pylori

positive people with gastro-oesophageal reflux disease but no
duodenal ulcer), which compared H pylori eradication treatment
versus placebo. It found no significant difference in symptomatic
relapse (83% in both groups; difference 0%, 95% CI –11% to
+11%).10

Harms: We found insufficient evidence about the harms of H pylori eradi-
cation treatment in people with gastro-oesophageal reflux disease.
Case control studies have found an increased risk of reflux symp-
toms after H pylori eradication.11 However, discontinuation of acid
suppression treatment after H pylori eradication might have
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unmasked symptoms of co-existing gastro-oesophageal reflux dis-
ease. Two RCTs in people with duodenal ulcer compared the effects
of H pylori eradication treatment versus placebo on heartburn
symptoms, but no analysis by intention to treat was reported.12,13

Comment: One RCT (2324 people from the general population who tested
positive for H pylori) found no significant difference between H pylori

eradication and placebo in reflux symptoms at 2 years.14

QUESTION What are the effects of H pylori eradication treatment in
people with B cell lymphoma of the stomach?

OPTION ERADICATION TREATMENT IN PEOPLE WITH B CELL
LYMPHOMA OF THE STOMACH

We found no RCTs of H pylori eradication treatment in people with B cell
gastric lymphoma. Observational studies found limited evidence that
60–93% of people with localised, low grade B cell lymphoma may respond
to H pylori eradication treatment, possibly avoiding, or delaying the need
for radical surgery, radiotherapy, or chemotherapy.

Benefits: We found no systematic review and no RCTs.

Harms: We found no RCTs.

Comment: Treatment options for primary gastric lymphoma include surgery,
radiotherapy, chemotherapy, and H pylori eradication. We found no
direct comparative studies. We found six prospective cohort studies
of H pylori eradication in people with localised, low grade lympho-
mas.15 Tumour regression occurred in 60–93% of people, but
responses were sometimes delayed and some people relapsed
within 1 year of treatment. A further uncontrolled study (28/34
people with gastric B cell lymphoma (see glossary, p 613) who were
found to be H pylori positive and were given eradication treatment)
found that 14/28 people (50%, 95% CI 31 to 69%) achieved
complete remission at 18 months’ follow up.16

QUESTION What are the effects of H pylori eradication treatment
on the risk of developing gastric cancer?

OPTION ERADICATION TREATMENT FOR PREVENTION OF GASTRIC
CANCER

We found no RCTs of H pylori eradication in people at risk of gastric
cancer. One RCT in people with gastric atrophy or intestinal metaplasia
found that H pylori eradication compared with no eradication increased
the regression of high risk lesions. We found consistent evidence from
case control studies of an association between H pylori infection and
increased risk of distal gastric adenocarcinoma.

Benefits: General population: We found no systematic review and no RCTs
of H pylori eradication treatment to prevent gastric cancer (adeno-
carcinoma). In people at high risk of gastric cancer: We found
no systematic review and no RCTs of the effects of H pylori

eradication on the development of gastric cancer in people at high
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risk. One RCT (852 people with gastric atrophy or intestinal meta-
plasia found at screening endoscopy) compared four treatments:
H pylori eradication treatment; � carotene; ascorbic acid; and
placebo.17 It found that H pylori eradication treatment compared
with no eradication treatment significantly increased lesion regres-
sion (calculated by multivariate modelling) for both atrophy (RR 4.8,
95% CI 1.6 to 14.2) and intestinal metaplasia (RR 3.1, 95% CI 1.0
to 9.3; no absolute numbers provided).

Harms: We found no RCTs in people at risk of gastric cancer.

Comment: We found one systematic review of nested case control studies
(search date 1999, 12 studies, 1228 cases, 3406 controls).18 In
the absence of trial data, this is the best evidence of an association
between H pylori infection and gastric cancer. The review found that,
overall, there was a significant association between H pylori infec-
tion and the subsequent development of gastric cancer (OR 2.36,
95% CI 1.98 to 2.81). The review found no significant association
between H pylori and cardia cancer (OR 0.99, 95% CI 0.72 to
1.35), but did find a significant association for non-cardia cancer
(OR 2.97, 95% CI 2.34 to 3.77). Second, the review found a strong
interaction with age and time from sample collection. H pylori does
not colonise areas of cancer, intestinal metaplasia, or atrophy, and
antibodies may be lost with increasing age. Prospective studies with
a short time period between the collection of the serum sample and
the development of the cancer, or retrospective studies, may
underestimate the association. The review found a significant
association between H pylori and non-cardia (distal) cancer where
the time from sampling to cancer was more than 10 years
(OR 5.93, 95% CI 3.41 to 10.3).

QUESTION What are the effects of H pylori eradication treatment in
people with proven non-ulcer dyspepsia?

OPTION ERADICATION TREATMENT IN PEOPLE WITH PROVEN
NON-ULCER DYSPEPSIA

One systematic review in people with non-ulcer dyspepsia has found that
H pylori eradication compared with placebo reduces dyspeptic symptoms
at 3–12 months.

Benefits: We found one systematic review (search date 2000, 9 RCTs, 2541
people with non-ulcer dyspepsia), which found that H pylori eradi-
cation compared with placebo significantly improved recurrent
dyspeptic symptoms at 3–12 months (AR of recurrent symptoms
896/1401 [64%] with eradication treatment v 820/1140 [72%]
with placebo; RR 0.91, 95% CI 0.86 to 0.96; NNT 15, 95% CI 10 to
31).19 Three RCTs (839 people) in the systematic review found no
significant difference between H pylori eradication treatment com-
pared with placebo on quality of life at 12 months (WMD –0.25,
95% CI –3.49 to +2.99).19

Harms: See harms under effects of eradication treatment for H pylori in
people with a proven duodenal ulcer, p 606. We found two RCTs that
assessed whether H pylori eradication treatment increases the
prevalence of oesophagitis in people with non-ulcer dyspepsia.20,21
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They found no significant difference between H pylori eradication
treatment and placebo in endoscopically assessed oesophagitis
(5.7% with eradication treatment v 2.9% with placebo; ARI +2.8%,
95% CI –0.5% to +6.0%; RR 2.1, 95% CI 0.9 to 4.6). No trial
evaluated individual dyspeptic symptoms, so the effect on reflux
symptoms cannot be estimated separately from epigastric pain.

Comment: None.

QUESTION What are the effects of H pylori eradication treatment in
people with uninvestigated dyspepsia?

OPTION ERADICATION TREATMENT IN PEOPLE WITH
UNINVESTIGATED NON-ULCER DYSPEPSIA

One RCT has found that H pylori eradication compared with placebo
increased relief from dyspeptic symptoms after 1 year. One systematic
review in people not at high risk of gastro-intestinal malignancy and one
subsequent RCT in people with uninvestigated dyspepsia have found no
significant difference between H pylori testing plus eradication and
management based on initial endoscopy in dyspepsia after 1 year. The
review found that H pylori testing plus eradication compared with
endoscopy based management reduced the proportion of people
requiring endoscopy.

Benefits: H pylori eradication versus placebo: We found one RCT (294
people with dyspeptic symptoms and confirmed H pylori infection),
which found that H pylori eradication compared with placebo
significantly increased relief from dyspeptic symptoms at 1 year
(61/145 [42%] v 80/149 [54%]; RR 0.78, 95% CI 0.61 to 0.99;
NNT 9, 95% CI 5 to 554).22 Initial H pylori testing plus
eradication versus management based on initial endoscopy:
We found one systematic review (search date 1999, 3 RCTs, 1366
people not considered to be at high risk of gastro-intestinal malig-
nancy; see comment below), which compared H pylori testing plus
eradication versus management based on initial endoscopy.23 It
found no significant difference between H pylori testing plus eradi-
cation and endoscopy based management in dyspepsia at 1 year
(140/414 [34%] v 137/414 [33%]; RR 1.02, 95% CI 0.85 to
1.23). It found that H pylori testing plus eradication compared with
endoscopy based management significantly reduced the proportion
of people requiring endoscopy (169/500 [34%] at 2–6 weeks after
eradication treatment v 486/489 [99%] with prompt endoscopy;
RR 0.34, 95% CI 0.30 to 0.39). One subsequent RCT (708 people
aged < 55 years referred for endoscopic investigation of dyspepsia
by their primary care physician) found no significant difference
between H pylori eradication and endoscopy in dyspeptic symptoms
at 1 year (260/293 [89%] with H pylori eradication v 249/291
[86%] with endoscopy; RR 1.03, 95% CI 0.97 to 1.1).24 Only 8.2%
of people initially randomised to H pylori eradication had an endos-
copy in the following year.
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Harms: The systematic review gave no information on adverse effects.23

Two of the RCTs in the review found that a small number of people
given H pylori eradication treatment discontinued treatment
because of short term adverse effects, which were not specified
(14/104 [13%] people in the first RCT in the review25 and 4/80 [5%]
in the second RCT26).

Comment: The results of the systematic review may not be applicable to all
people with dyspepsia. People with “alarm” symptoms (dysphagia,
weight loss, jaundice, epigastric mass, or anaemia), or over the age
of 55 years, with either continuous epigastric pain or first onset of
symptoms in the previous year, may have a significant risk of upper
gastrointestinal malignancy and may benefit from prompt endos-
copy. Two of the RCTs in the review were conducted in a hospital
setting and the third, conducted in primary care, is not yet published
in full.27 One of the RCTs in the review, conducted in a hospital
setting, stipulated that all eligible people with dyspepsia who were
consulting with a general medical practitioner should be included,
but the other entered only routine referrals. The results of the review
might not apply directly to primary care, where people with less
severe dyspepsia might be treated and H pylori eradication rates
might be lower, and the reassuring or anxiety provoking effect of
specialist consultation might not be replicated.23

QUESTION Do eradication treatments differ in their effects?

OPTION DUAL VERSUS TRIPLE REGIMENS

We found no systematic review or RCTs of the effects of dual compared
with triple regimens on dyspeptic symptom scores, proportion of
individuals with symptoms, quality of life, or mortality. One systematic
review has found that dual compared with triple regimens eradicate H
pylori from fewer people.

Benefits: Duodenal ulcer complication rates: We found no systematic
review and no RCTs. Eradication rates: We found one systematic
review (search date 1995; 19 RCTs of omeprazole plus amoxicillin
[amoxycillin] versus containing bismuth; 17 RCTs of dual regimens
containing a proton pump inhibitor versus triple regimens [see
glossary, p 613]).9 No formal meta-analysis was performed, but
dual regimens compared with triple regimens (two antibiotics plus
either a proton pump inhibitor or bismuth) eradicated H pylori from
fewer people (results presented graphically).

Harms: See harms under effects of eradication treatment for H pylori in
people with a proven duodenal ulcer, p 604.

Comment: Many RCTs of H pylori eradication treatment have methodological
problems, such as lack of a gold standard for defining cure, and
many are published only as an abstract. A systematic review
comparing eradication treatments for H pylori eradication is in
progress.27 Factors that might influence the choice of eradication
treatment for an individual also include ease of adherence, poten-
tial harms, allergy or sensitivity, drug resistance, and cost.
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OPTION DIFFERENT TRIPLE REGIMENS

We found no systematic review or RCTs of the effects of different triple
regimens on dyspeptic symptom scores, proportion of individuals with
symptoms, quality of life, or mortality. One systematic review has found
that clarithromycin 500 mg twice daily compared with clarithromycin
250 mg twice daily plus a proton pump inhibitor plus amoxicillin increases
H pylori eradication, but found no significant difference between
clarithromycin 500 mg twice daily and clarithromycin 250 mg twice daily
plus a proton pump inhibitor plus metronidazole in H pylori eradication
rates. Another systematic review has found that a triple regimen
containing ranitidine bismuth plus clarithromycin plus metronidazole
compared with a triple regimen containing ranitidine bismuth plus
clarithromycin plus amoxicillin increases eradication at 5–7 days.

Benefits: Duodenal ulcer complication rates: We found no systematic
review and no direct comparison of the effect of different triple
regimens (see glossary, p 613) on complication rates. Eradication
rates: We found four systematic reviews comparing different triple
regimens, two of which included indirect comparisons (see glossary,
p 613) between RCTs.9,28–30 The first systematic review (search
date 1998, 4 RCTs with direct, head-to-head comparisons of
eradication regimens) found that clarithromycin 500 mg twice daily
compared with clarithromycin 250 mg twice daily in combination
with a proton pump inhibitor (see glossary, p 613) and amoxicillin
(amoxycillin) significantly increased H pylori eradication (90% with
clarithromycin 500 mg v 80% with 250 mg; RR 0.89, 95% CI 0.81
to 0.97; NNT 11, 95% CI 6 to 38).28 The review found no significant
difference between clarithromycin 500 mg twice daily and clarithro-
mycin 250 mg twice daily in combination with a proton pump
inhibitor and metronidazole in eradication rates (89% with clarithro-
mycin 500 mg twice daily v 87% with 250 mg twice daily; RR 0.98,
95% CI 0.93 to 1.04). The second systematic review (search date
2000, 8 RCTs, 1139 people with direct comparisons of eradication
regimens) found that ranitidine bismuth (see glossary, p 613)
400 mg daily plus clarithromycin 250 mg plus metronidazole
400 mg twice daily compared with ranitidine 400 mg daily plus
clarithromycin 500 mg twice daily plus amoxicillin 1000 mg twice
daily significantly increased eradication at 5–7 days (499/565
[88%] v 467/574 [81%]; RR 1.09, 95% CI 1.03 to 1.14).29 The
limited evidence from two systematic reviews with indirect compari-
sons found the highest eradication rates (85–90%) with omepra-
zole (20 mg daily, or equivalent) plus a combination of two of the
following: amoxicillin (1–1.5 g daily), metronidazole (1.2 g daily), or
clarithromycin (500 mg daily) with metronidazole or 1 g daily with
amoxicillin (see comment below).9,28 Antibiotic resistance: We
found one systematic review (search date 1995, 19 RCTs, 1006
people with metronidazole sensitive H pylori, 452 with metronida-
zole resistant H pylori)9 and one subsequent RCT,31 which assessed
the efficacy of metronidazole (or other nitroimidazole) based triple
and quadruple regimens with strains of H pylori that were resistant
in the laboratory. The review found that nitroimidazole based regi-
mens achieved H pylori eradication in significantly fewer people with
strains showing nitroimidazole resistance in the laboratory than in
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people with sensitive strains (99%, 95% CI 97% to 100% eradica-
tion in people with sensitive strains v 69%, 95% CI 60% to 77% in
people with resistant strains).9 The subsequent RCT (33 people with
a proven duodenal ulcer and H pylori infection, and primary metro-
nidazole resistance, and 81 without resistance) found that metro-
nidazole resistance decreased the H pylori eradication rate with
omeprazole, metronidazole and clarithromycin from 77/81 (95.1%)
without resistance to 25/33 (75.8%) with metronidazole resist-
ance; RR 0.79, 95% CI 0.62 to 0.93).31

Harms: See harms under effects of eradication treatment for H pylori in
people with a proven duodenal ulcer, p 606.

Comment: Indirect comparison is a weak form of evidence.9,28 The character-
istics of the people, settings, and procedures in the different RCTs
may not be comparable. The systematic review assessing nitro-
imidazole resistance concluded that clinically important reduction
of eradication rates is unlikely with a proportion of resistant
strains below 15–25%.9 Systematic reviews of H pylori eradication
treatments are difficult to interpret (see dual versus triple
regimens, p 610).

OPTION DURATION OF H PYLORI ERADICATION TREATMENT

One systematic review found that 14 days compared with 7 days
treatment with proton pump inhibitor based triple regimens increased
H pylori cure rates. One subsequent RCT comparing a 3 day quadruple
regimen versus a 1 week triple regimen found no significant difference in
H pylori eradication at 6 weeks, but found that people taking the 3 day
quadruple regimen experienced fewer days of adverse effects.

Benefits: Duodenal ulcer complication rates: We found no systematic
review and no RCTs. Eradication rates: We found one systematic
review32 and one subsequent RCT.33 The review (search date 1999,
7 RCTs, 906 people) compared 14 days treatment with proton
pump inhibitor based triple regimens (see glossary, p 613) versus 7
days treatment with proton pump inhibitor based triple regimens.32

It found that 14 day treatment compared with 7 day treatment
significantly increased H pylori cure rates (339/470 [72.1%] v

353/436 [81.0%]; RR 0.89, 95% CI 0.83 to 0.96; NNT 11, 95%
CI 7 to 33). One subsequent RCT (118 people with active duodenal
ulcer at endoscopy) compared a 3 day quadruple regimen (lanso-
prazole plus clarithromycin plus metronidazole plus bismuth subci-
trate) versus a 7 day triple regimen (lansoprazole plus clarithromy-
cin plus metronidazole).33 It found no significant difference in
H pylori eradication at 6 weeks (50/58 [86.2%] with 3 day quadru-
ple regimen v 52/60 [86.7%] with 7 day triple regimen; RR 0.99,
95% CI 0.79 to 1.09).

Harms: See harms under effects of eradication treatment for H pylori in
people with a proven duodenal ulcer, p 606. The RCT, comparing a
3 day quadruple regimen versus a 1 week triple regimen, found that
people taking the 3 day regimen experienced significantly fewer
days of bitter taste, bowel disturbance, malaise, and dark stools
(mean 2.54 days with 3 day quadruple regimen v mean 4.58 days
with 7 day triple regimen; P < 0.001).33 The systematic review
found insufficient data to report harms.32
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Comment: The systematic review only considered regimens containing clari-
thromycin plus either metronidazole or amoxicillin.32 The risk of
failure of a 7 day regimen as opposed to a 14 day regimen in any
particular individual will relate to the local prevalence of antibiotic
resistance, as 14 day regimens may overcome resistance to one of
the antibiotics used. As longer regimens cost more and have a
longer duration of minor adverse effects, the balance between local
failure rate and cost must be decided on the basis of locally
validated data.

GLOSSARY
Antisecretory treatment A treatment that reduces the production of acid by the
stomach. These may either be H2 receptor antagonists or proton pump inhibitors.
Bismuth A compound containing bismuth, such as bismuth subsalicilate or
ranitidine bismuth citrate.
Dual regimen H pylori eradication regimen consisting of two components.
Indirect comparisons Indirect comparisons combine the results for the same
intervention across different RCTs and compare against the results for another
intervention combined across different RCTs. This method loses the benefits of
randomisation and increases the risk of confounding as the characteristics of the
people, settings, and procedures in the different RCTs may not be comparable.
MALT “Mucosa-associated lymphoid tissue” is constitutionally found in the intes-
tine but not in the stomach. MALT lymphoma is also known as B cell gastric
lymphoma.
Proton pump inhibitor A drug that directly inhibits the mechanism within the
stomach that secretes acid, such as esomeprazole, lansoprazole, omeprazole, or
rabeprazole.
Triple regimen H pylori eradication regimen consisting of three components. The
original “triple regimen” was bismuth subsalicilate, metronidazole, and either
amoxicillin (amoxycillin) or tetracycline. Now the term usually applies to a proton
pump inhibitor plus two antibiotics.
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Irritable bowel syndrome
Search date October 2002
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QUESTIONS

Effects of treatments New . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .617

INTERVENTIONS

Likely to be beneficial
Antidepressants (amitriptyline,

clomipramine, desipramine,
doxepin, mianserin,
trimipramine). . . . . . . . . . . .617

Smooth muscle relaxants
(cimetropium bromide, hyoscine
butyl bromide, mebeverine
hydrochloride, otilonium bromide,
pinaverium bromide,
trimebutine) . . . . . . . . . . . .618

Trade off between benefits and
harms

Alosetron . . . . . . . . . . . . . . . .619
5HT4 receptor agonists

(tegaserod) . . . . . . . . . . . . .619

Unknown effectiveness
5HT3 receptor antagonists other

than alosetron . . . . . . . . . . .619

Unlikely to be beneficial
Fibre supplementation. . . . . . .622

To be covered in future updates
Dyclomine
Peppermint oil

Key Messages

¶ Antidepressants (amitriptyline, clomipramine, desipramine, doxepin,
mianserin, trimipramine) One systematic review found limited evidence from
low to moderate quality RCTs that antidepressants (amitriptyline, clomi-
pramine, desipramine, doxepin, mianserin, trimipramine) reduced symptoms
of irritable bowel syndrome compared with placebo in the short term. It was not
clear whether effects on irritable bowel syndrome were independent of effects
on psychological symptoms.

¶ Smooth muscle relaxants (cimetropium bromide, hyoscine butyl bromide,
mebeverine hydrochloride, otilonium bromide, pinaverium bromide, trime-
butine) One systematic review found limited evidence that smooth muscle
relaxants (cimetropium bromide, hyoscine butyl bromide, mebeverine hydrochlo-
ride, otilonium bromide, pinaverium bromide, trimebutine) improved symptoms
compared with placebo. One subsequent RCT found no significant difference
between alverine and placebo in improvement in abdominal pain, although the
study may have lacked power to exclude a clinically important effect.

¶ Alosetron RCTs have found that alosetron (a 5HT3 receptor antagonist)
improves symptoms in women with diarrhoea predominant or alternating
irritable bowel syndrome compared with placebo. However, it is associated
with adverse effects, particularly constipation, and has been restricted
in some countries because of concerns that it may be associated with
ischaemic colitis.
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¶ 5HT4 receptor agonists (tegaserod) One large RCT in people with constipation
predominant irritable bowel syndrome found that tegaserod improved overall
symptoms. It was more likely to cause diarrhoea compared with placebo.

¶ 5HT3 receptor antagonists other than alosetron We found no RCTs
examining 5HT3 receptor antagonists other than alosetron.

¶ Fibre supplementation Limited evidence from small RCTs suggests that fibre
supplementation does not improve symptoms compared with placebo.

DEFINITION Irritable bowel syndrome (IBS) is a chronic non-inflammatory condition
characterised by abdominal pain, altered bowel habit (diarrhoea or
constipation), and abdominal bloating, but with no identifiable struc-
tural or biochemical disorder. Symptom based criteria, such as the
Manning criteria (see table 1, p 624),1 the Rome I criteria (see table 2,
p 624),2 and the Rome II criteria (see table 3, p 625),3 aid diagnosis
but their main use is in defining populations in clinical trials. IBS is often
categorised according to predominant symptoms (diarrhoea, constipa-
tion, or alternating between diarrhoea and constipation).

INCIDENCE/
PREVALENCE

Estimates of incidence and prevalence vary depending on the
diagnostic criteria used to define IBS. One cross-sectional postal
survey (4476 people aged 20–69 years) in Teeside, UK, defined IBS
as recurrent abdominal pain on more than six occasions during the
previous year plus two or more of the Manning criteria (see table 1,
p 624).4 It estimated prevalence in the UK to be 16.7% (95%
CI 15.4% to 18.0%) overall, with a prevalence of 22.8% (95%
CI 20.8% to 24.8%) among women, and 10.5% (95% CI 8.9% to
12.1%) among men.4 A cross-sectional postal survey (4500 people
aged > 17 years) in Australia found prevalences of IBS of 13.6%
(95% CI 12.3% to 14.8%) using the Manning criteria (see table 1,
p 624), 6.9% (95% CI 6.0% to 7.8%) using the Rome I criteria (see
table 2, p 624), and 4.4% (95% CI 3.5% to 5.1%) using the Rome
II criteria (see table 3, p 625).5

AETIOLOGY/
RISK FACTORS

The pathophysiology of IBS is not certain. Studies on the aetiology
of IBS have been descriptive or retrospective, and are of limited
reliability. Suggested aetiological factors include: abnormal gas-
trointestinal motor function;6–8 enhanced visceral perception;9–11

psychosocial factors such as a history of childhood abuse;12 genetic
predisposition,13–15 and a history of enteric mucosal inflamma-
tion.16,17 We found no reliable prospective data to measure these
associations.

PROGNOSIS A retrospective study reviewed the medical records of people with IBS
(112 people aged 20–64 years when diagnosed with IBS at the Mayo
Clinic, USA, in 1961–1963). IBS was defined as the presence of
abdominal pain associated with either disturbed defecation or
abdominal distension and the absence of organic bowel disease.18

Over a 32 year period, death rates were similar among people with
IBS compared with age and gender matched controls. One postal
survey (4432 adults aged 20–69 years) found that people with IBS
are significantly more likely to have had a cholecystectomy than
controls (OR 1.9, 95% CI 1.2 to 3.2).4 A paper reporting on the same
survey population (2238 women aged 20–69 years) found that
women with IBS were significantly more likely to have had a hyster-
ectomy than controls (OR 1.6, 95% CI 1.1 to 2.2).19

Irritable bowel syndrome
D

ig
es

ti
ve

sy
st

em
di

so
rd

er
s

616

 BMJ Publishing Group Ltd 2004



AIMS OF
INTERVENTION

To improve symptoms and reduce disability with minimal adverse
effects.

OUTCOMES Severity of IBS symptoms (in particular abdominal pain, constipa-
tion, diarrhoea, bloating, and urgency of defecation) using validated
self report instruments including: Adequate Relief;20 the Irritable
Bowel Severity Scoring System;21 the Gastrointestinal Symptom
Rating Scale;22,23 the Functional Bowel Disorder Severity Index;24

the IBS Symptom Questionnaire;24 Quality of life and global impact
of IBS; the Irritable Bowel Syndrome Quality of Life Measure-
ment;25,26 the Irritable Bowel Syndrome Quality of Life Question-
naire;27 the Digestive Health Status Instrument;28 the Functional
Digestive Disorder Quality of Life Questionnaire;29 the Irritable
Bowel Syndrome Health Related Quality of Life questionnaire.30

Adverse effects of treatment.

METHODS Clinical Evidence search and appraisal October 2002.

QUESTION What are the effects of treatments in people with
irritable bowel syndrome? New

OPTION ANTIDEPRESSANT MEDICATION

One systematic review found limited evidence from low to moderate
quality RCTs that antidepressants (amitriptyline, clomipramine,
desipramine, doxepin, mianserin, trimipramine) reduced symptoms of
irritable bowel syndrome compared with placebo. It was not clear whether
effects on irritable bowel syndrome were independent of effects on
psychological symptoms.

Benefits: We found one systematic review (search date 1998; 8 RCTs solely
in people with irritable bowel syndrome [IBS]; 575 people).31 It
found that antidepressants (amitriptyline, clomipramine,
desipramine, doxepin, mianserin, trimipramine) significantly
improved symptoms compared with placebo (262 people in 7 RCTs
with dichotomous outcomes defined as “improvement in abdominal
pain” or “response to treatment”: OR 4.2, 95% CI 2.3 to 7.9;
ARR 32%, 95% CI 15% to 48%; NNT 3, 95% CI 2 to 7; 575 people
in 8 RCTs with continuous outcome measures for abdominal pain:
SMD 0.9, 95% CI 0.6 to 1.2). We found no subsequent RCTs.

Harms: The systematic review did not analyse combined data on adverse
effects, but did report on one RCT (25 people), in which mianserin
significantly increased fatigue compared with placebo (80% with
mianserin v 14% with placebo; P value not reported).31 Of the other
studies in the review, six RCTs did not assess adverse effects and
one RCT did not describe adequately how adverse effects were
recorded.31

Comment: The review reported that the studies were short term and of low to
moderate quality. In addition, the studies did not adjust for the
effects of antidepressants on underlying depression, which could
account for some of the benefits of antidepressants in people with
IBS.
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OPTION SMOOTH MUSCLE RELAXANTS

One systematic review found limited evidence that smooth muscle
relaxants (cimetropium bromide, hyoscine butyl bromide, mebeverine
hydrochloride, otilonium bromide, pinaverium bromide, trimebutine)
improved symptoms compared with placebo. One subsequent RCT found
no significant difference between alverine and placebo in improvement in
abdominal pain, although the RCT may have lacked power to exclude a
clinically important effect.

Benefits: We found one systematic review (search date 1999, 23 RCTs in
which at least 51% of people had irritable bowel syndrome [IBS];
1888 people)32 and one subsequent RCT.33 The review found that
smooth muscle relaxants (cimetropium bromide, hyoscine butyl
bromide, mebeverine hydrochloride, otilonium bromide, pinaverium
bromide, trimebutine) significantly increased global improvement,
reduced pain, and improved abdominal distension compared with
placebo (global improvement: 21 RCTs, 1852 people; OR 2.13,
95% CI 1.77 to 2.58; improvement in pain: 11 RCTs, 1135 people;
OR 1.65, 95% CI 1.30 to 2.10; improvement in abdominal disten-
sion: 6 RCTs, 885 people; OR 1.46, 95% CI 1.10 to 1.94).32

However, the review found no significant difference between
smooth muscle relaxants and placebo for constipation (4 RCTs, 230
people; OR 0.89, 95% CI 0.60 to 1.31). The subsequent RCT (107
people with Rome II IBS [see table 3, p 625]) compared 12 weeks
of treatment with alverine citrate 120 mg three times daily versus
placebo.33 The main efficacy outcomes were abdominal pain scores
recorded at each clinical visit (at recruitment, after a 2 week run in
period, and after 4, 6, 10, and 12 weeks of treatment) and on self
reported diary cards completed during the run in period, between
visits at weeks 4 and 6, and between visits at weeks 10 and 12. The
RCT found no significant difference in symptoms between alverine
citrate and placebo over 12 weeks of treatment (AR for symptom
improvement: 66% with alverine citrate v 58% with placebo;
P = 0.5; no further data reported; percentage reduction in mean
daily diary scores for abdominal pain from diary card 1 to diary card
3: 43.7% with alverine citrate v 33.3% with placebo; P > 0.5, but it
may have lacked power to exclude a clinically important effect).

Harms: The systematic review found no significant difference in adverse
events between smooth muscle relaxants and placebo (18 RCTs,
1384 people; mean percentage of people with adverse events:
14% with smooth muscle relaxants v 10% with placebo;
P = 0.08).32 The subsequent RCT reported no serious adverse
effects with alverine.33

Comment: Heterogeneity in inclusion criteria among identified trials in the
review may limit the reliability of the meta-analysis.32 Some of the
included trials did not use standard diagnostic criteria and many
used poorly validated outcome measures. The review excluded
studies on dicyclomine and peppermint oil, citing a high risk of
adverse effects. It also excluded trials of propantheline, so the
results might not apply to all smooth muscle relaxants.
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OPTION 5HT4 RECEPTOR AGONISTS

One large RCT in people with constipation predominant irritable bowel
syndrome found that tegaserod improved overall symptoms compared
with placebo. It was more likely to cause diarrhoea compared with
placebo.

Benefits: We found no systematic review. We found one RCT (881 people
[83% women] with Rome I [see table 2, p 624] irritable bowel
syndrome [IBS]), which compared tegaserod 2 or 6 mg twice daily
versus placebo.34 Participants also had at least two of the following
symptoms for at least 25% of the time during the 3 months before
recruitment: less than three bowel movements a week, hard or
lumpy stools, or straining. People with diarrhoea (loose or watery
stools or more than 3 urgent bowel movements a day on 25% of
days) were excluded. The RCT found that tegaserod significantly
increased global response rate (see comment below) compared
with placebo after 12 weeks of treatment (AR 38.8% with lower
dose tegaserod v 38.4% with higher dose tegaserod v 30.2% with
placebo; ARI with higher dose tegaserod v placebo 8.2%, 95%
CI 0.5% to 16.2%; ARI for lower dose tegaserod v placebo 8.6%,
95% CI 1.6% to 16.5%).

Harms: In the RCT, tegaserod precipitated diarrhoea more frequently than
placebo (AR for diarrhoea: 9.6% with higher dose tegaserod v 7.1%
with lower dose tegaserod v 2.5% with placebo; significance not
reported). Withdrawal because of diarrhoea occurred in 2.0% with
lower dose tegaserod v 2.5% with higher dose tegaserod v 0% with
placebo; significance not reported).34 The RCT reported no serious
drug related adverse events and there were no cases of ischaemic
colitis.

Comment: In the RCT, people completed a self reported global assessment of
relief. Global response was defined as “considerable” or “complete”
relief on at least 50% of assessments, or when 100% of assess-
ments reported the person was at least “somewhat relieved”.34

Those who took concomitant laxatives or who did not complete 28
days of treatment were considered non-responders.

OPTION 5HT3 RECEPTOR ANTAGONISTS

RCTs have found that alosetron improves symptoms in women with
diarrhoea predominant or alternating irritable bowel syndrome compared
with placebo. However, it is associated with adverse effects, particularly
constipation, and has been restricted in some countries because of
concerns that it may be associated with ischaemic colitis. We found no
RCTs examining other 5HT3 receptor antagonists.

Benefits: We found no systemtic review. Alosetron: We found six RCTs
assessing effectiveness of alosetron.35–40 The first RCT (623
women with non-constipating irritable bowel syndrome [IBS]) com-
pared 12 weeks of alosetron 1 mg twice daily (plus a placebo to
maintain blinding) versus mebeverine hydrochloride 135 mg three
times daily.35 It found that alosetron significantly improved clinical
response (defined as self reported “adequate” relief of pain and
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discomfort for at least 2 weeks a month) compared with mebever-
ine at 2 and 3 months (at 2 months: AR for response 56% with
alosetron v 43% with mebeverine; P = 0.001; at 3 months: AR 58%
with alosetron v 48% with mebeverine; P = 0.009; no further
data reported). The second RCT (370 people with Rome I
(see table 2, p 624) diarrhoea predominant or alternating
diarrhoea–constipation predominant IBS) compared 12 weeks of
alosetron 1, 2, 4, or 8 mg twice daily versus placebo.36 Planned
subgroup analysis in men found no significant difference in
response defined as self report of “adequate” relief for at least
6 weeks (AR for response 55% with 8 mg alosetron v 53% with 4 mg
alosetron v 63% with 2 mg alosetron v 20% with 1 mg alosetron v

50% with placebo; all twice daily; P > 0.05 for each treatment
group compared with placebo). However, planned subgroup analy-
sis in women found that alosetron (1 or 2 mg) significantly improved
clinical response compared with placebo (AR for response 59% with
2 mg alosetron twice daily v 33% with placebo; ARI 26.0%, 95%
CI 18.5% to 33.5%; AR 60% with 1 mg alosetron twice daily v 33%
with placebo; ARI 26.0%, 95% CI 20.5% to 31.5%). The third
RCT (647 women with diarrhoea predominant or alternating
diarrhoea–constipation IBS) compared alosetron 1 mg twice daily
versus placebo for 12 weeks with follow up for a further 4 weeks.37

The primary end point, defined prospectively, was “adequate” relief
of IBS pain and discomfort for at least 2 weeks a month. It found
that alosetron significantly improved symptoms for all 3 months of
treatment compared with placebo (AR for adequate relief 41% with
alosetron v 29% with placebo; ARI 12.0%, 95% CI 4.7% to 19.2%).
The fourth RCT (626 women with Rome I diarrhoea predominant or
alternating IBS) compared 12 weeks of alosetron 1 mg twice daily
versus placebo.38 The prospectively defined primary end point was
“adequate” relief of IBS pain and discomfort for at least 2 weeks a
month. It found that alosetron significantly improved symptoms for
all 3 months of treatment compared with placebo (AR for adequate
relief 41% with alosetron v 26% for placebo; ARI 15.0%, 95%
CI 7.8% to 22.5%). The fifth RCT (801 non-constipated women with
Rome I IBS; 98% diarrhoea predominant) randomised people to
alosetron 1 mg twice daily or placebo in a 2 : 1 ratio.39 The RCT
found that alosetron controlled urgency significantly more than
placebo over 12 weeks (proportion of days with satisfactorily con-
trolled urgency 73% with alosetron v 57% with placebo;
P < 0.001). The sixth RCT (462 people with Rome I IBS; people
with severe constipation excluded) compared alosetron (0.1, 0.5,
or 2.0 mg twice daily) versus placebo for 12 weeks.40 It found no
significant difference in pain free days between any dose of aloset-
ron and placebo over weeks 9–12 (difference in mean percentage
of pain free days with 0.1 mg alosetron twice daily v placebo
+9.2%, 95% CI –1.5% to +19.8%; 0.5 mg alosetron twice daily v

placebo +1.1%, 95% CI –9.7% to +12.0%; 2 mg alosetron twice
daily v placebo +9.1%, 95% CI –1.1% to +19.4%). Other 5HT3
receptor antagonists: We found no RCTs of sufficient quality.

Harms: Alosetron has been restricted in some countries because of con-
cerns that it may be associated with ischaemic colitis. The first RCT
found no significant difference in the risk of adverse events
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(69% with alosetron v 64% with mebeverine; P = 0.23).35 Consti-
pation was the most common adverse event (22% with alosetron v

3% with mebeverine; P value not reported). One person in the
alosetron group developed colitis and another developed gastritis;
no one in the mebeverine group developed either colitis or gastri-
tis.35 Among women, the second RCT found that constipation was
more common with alosetron compared with placebo (23% with
alosetron 1 mg v 28% with alosetron 2 mg v 20% with alosetron
4 mg v 35% with alosetron 8 mg v 3% with placebo; all twice daily;
P values not reported).36 Constipation was the most common
reason for stopping alosetron. The third RCT found that constipation
was the most common adverse event with alosetron (AR 30% with
alosetron v 3% with placebo; P value not reported).37 Withdrawal
because of constipation was more common with alosetron than
placebo (10.2% with alosetron v 0.3% with placebo; P < 0.001).
One possible case of ischaemic colitis was reported with aloset-
ron.37 The fourth RCT found that adverse events and withdrawal
because of adverse effects were more common with alosetron than
placebo (adverse effects 38% with alosetron v 20% with placebo;
P < 0.001; withdrawal because of adverse effects 16% with alos-
etron v 7% with placebo; P value not reported).38 Constipation was
the most common adverse event (25% with alosetron v 5% with
placebo; P value not reported). No other drug related adverse
events occurred with a frequency greater than 5% and adverse
event profiles were otherwise similar. There were no serious drug
related events. The fifth RCT found that adverse events, of which
constipation was the most frequent, were more common with
alosetron than placebo (any adverse event: 77% with alosetron v

66% with placebo; constipation: 39% with alosetron v 14% with
placebo; withdrawal because of adverse events: 10% with alosetron
v 6% with placebo; P values not reported).39 The sixth RCT found
that the risk of adverse events was similar among all treatment
groups (49–56% with 0.1–2.0 mg alosetron twice daily v 51% with
placebo).40 However, constipation was more common with higher
doses of alosetron than with placebo (4% with 0.1 mg alosetron v

13% with 0.2 mg alosetron v 17% with alosetron 2.0 mg v 3% with
placebo; all twice daily). We found one further RCT (859 people with
Rome I diarrhoea predominant or alternating IBS; 3 : 1 randomisa-
tion in favour of alosetron), that only assessed the safety and
tolerability of alosetron 1 mg twice daily versus placebo for 48
weeks, not the efficacy.41 Drug related adverse events were those
judged by the investigator to be caused by the trial medication, a
serious adverse event was defined as one that was life-threatening,
disabling or incapacitating, requiring or prolonging hospital admis-
sion, or fatal. It found that adverse events, particularly constipation,
were more common with alosetron than placebo (AR for all adverse
events: 83% with alosetron v 76% with placebo; P < 0.05; AR for
constipation 32% with alosetron v 5% with placebo; P < 0.001).
Apart from gastrointestinal events, the nature and incidence of
adverse events was similar with alosetron and placebo (AR for any
gastrointestinal adverse event 57% with alosetron v 36% with
placebo; P < 0.001). Fatal, life-threatening, or incapacitating
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adverse events were reported in 4% of people with alosetron v 5%
of people with placebo (P value not reported). Two people taking
alosetron died because of cardiac problems during the study,
although the deaths were not judged to be drug related.41

Comment: None.

OPTION FIBRE SUPPLEMENTATION

Limited evidence from small RCTs suggests that fibre supplementation
does not improve symptoms compared with placebo.

Benefits: We found no systematic reviews focusing specifically on fibre
supplementation in people with irritable bowel syndrome (IBS). We
found eight RCTs comparing fibre supplementation versus placebo
in people with IBS. Two trials were of ispaghula husk in doses up to
30 g daily. The first of these (20 people, crossover design) found no
significant difference in global improvement between ispaghula
husk 30 g daily versus placebo at 4 weeks (OR of 2.25, 95%
CI 0.20 to 28.67).42 The second RCT compared ispaghula versus
placebo within a factorial design that also examined effects of an
anxiolytic and an antispasmodic drug.43 Among 24 people ran-
domised to ispaghula alone or placebo, ispaghula significantly
improved symptoms compared with placebo over 12 weeks (AR for
global improvement 5/12 [42%] with ispaghula v 0/12 with placebo
[0%]; P = 0.01). The third RCT (80 people) found no significant
difference in global symptoms between ispaghula 6 or 30 g daily
and placebo (OR for global improvement 1.54, 95% CI 0.53 to
4.47).44 Five RCTs examined dietary fibre supplements at doses of
4.1–39.0 g daily. One of these RCTs (26 people) found that fibre
supplements significantly reduced frequency (P < 0.05) and sever-
ity (P < 0.01) of abdominal pain compared with normal diet (global
symptom scores not reported).45 The remaining four RCTs (3
parallel group RCTs of 49, 59, and 57 people and one crossover
RCT of 80 people) found no significant difference between fibre
supplements and placebo in global assessments of symptoms at
12, 6, 4, and 7 weeks.46–49

Harms: The studies did not report on harms.

Comment: None.

REFERENCES
1. Manning AP, Thompson WG, Heaton KW, et al.

Towards positive diagnosis of the irritable bowel.
BMJ 1978;2:653–654.

2. Thompson WG, Dotevall G, Drossman DA. Irritable
bowel syndrome: guidelines for diagnosis.
Gastroenterol Int 1989;2:92–95.

3. Drossman DA, Thompson WG, Talley NJ, et al.
Identification of sub-groups of functional
gastrointestinal disorders. Gastroenterol Int

1990;3:159–172.

4. Kennedy TM, Jones RH. Epidemiology of
cholecystectomy and irritable bowel syndrome in a
UK population. Br J Surg 2000;87:1658–1663.
[Erratum in Br J Surg 2001;88:1021.]

5. Boyce PM, Koloski NA, Talley NJ. Irritable bowel
syndrome according to varying diagnostic criteria:
are the new Rome II criteria unnecessarily

restrictive for research and practice? Am J

Gastroenterol 2000;95:3176–3183. [Erratum in
Am J Gastroenterol 2001;96:1319.]

6. Prior A, Maxton DG, Whorwell PJ. Anorectal
manometry in irritable bowel syndrome:
differences between diarrhoea and constipation
predominant subjects. Gut 1990;31:458–462.

7. Gorard DA, Libby GW, Farthing MJ. Ambulatory
small intestinal motility in ‘diarrhoea’ predominant
irritable bowel syndrome. Gut 1994;35:203–210.

8. Kellow JE, Philips SF. Altered small bowel motility
in irritable bowel syndrome is correlated with
symptoms. Gastroenterology

1987;92:1885–1893.

9. Mayer EA, Gebhart GF. Basic and clinical aspects
of visceral hyperalgesia. Gastroenterology

1994;107:271–293.

Irritable bowel syndrome
D

ig
es

ti
ve

sy
st

em
di

so
rd

er
s

622

 BMJ Publishing Group Ltd 2004



10. Mertz H, Morgan V, Tanner G, et al. Regional
cerebral activation in irritable bowel syndrome and
control subjects with painful and nonpainful rectal
distention. Gastroenterology 2000;118:842–848.

11. Mertz H, Naliboff B, Munakata J, et al. Altered
rectal perception is a biological marker of patients
with irritable bowel syndrome. Gastroenterology

1995;109:40–52. [Erratum in Gastroenterology

1997;113:1054.]
12. Delvaux M, Denis P, Allemand H. Sexual abuse is

more frequently reported by IBS patients than by
patients with organic digestive diseases or
controls. Results from a multicentre inquiry. Eur J

Gastroenterol Hepatol 1997;9:345–352.
13. Locke GR 3rd, Zinsmeister AR, Talley NJ, et al.

Familial associations in adults with functional
gastrointestinal disorders. Mayo Clin Proc

2000;75:907–12.
14. Levy RL, Jones KR, Whitehead WE, et al. Irritable

bowel syndrome in twins: heredity and social
learning both contribute to etiology.
Gastroenterology 2001;121:799–804.

15. Morris-Yates A, Talley NJ, Boyce PM, et al.
Evidence of a genetic contribution to functional
bowel disorder. Am J Gastroenterol

1998;93:1311–1317.
16. Collins SM. Is the irritable gut an inflamed gut?

Scand J Gastroenterol Suppl 1992;27:102–105.
17. Gwee KA, Leong YL, Graham C, et al. The role of

psychological and biological factors in
postinfective gut dysfunction. Gut

1999;44:400–406.
18. Owens DM, Nelson DK, Talley NJ. The irritable

bowel syndrome: long-term prognosis and the
physician–patient interaction. Ann Intern Med

1995;122:107–112.
19. Kennedy TM, Jones RH. The epidemiology of

hysterectomy and irritable bowel syndrome in a UK
population. Int J Clin Pract 2000;54:647–650.

20. Mangel AW, Hahn B, Heath AT, et al. Adequate
relief as an endpoint in clinical trials in irritable
bowel syndrome. J Int Med Res 1998;26:76–81.

21. Francis CY, Morris J, Whorwell PJ. The irritable
bowel severity scoring system: a simple method of
monitoring irritable bowel syndrome and its
progress. Aliment Pharmacol Ther

1997;11:395–402.
22. Revicki DA, Wood M, Wiklund I et al. Reliability

and validity of the Gastrointestinal Symptom
Rating Scale in patients with gastroesophageal
reflux disease. Qual Life Res 1998;7:75–83.

23. Svedlund J, Sjodin I, Dotevall G. GSRS — a
clinical rating system for gastrointestinal
symptoms in patients with irritable bowel
syndrome and peptic ulcer disease. Dig Dis Sci

1988;33:129–134.
24. Drossman DA, Li Z, Toner BB, et al. Functional

bowel disorders. A multicenter comparison of
health status and development of illness severity
index. Dig Dis Sci 1995;40:986–995.

25. Patrick DL, Drossman DA, Frederick IO, et al.
Quality of life in persons with irritable bowel
syndrome: development and validation of a new
measure. Dig Dis Sci 1998;43:400–411.

26. Drossman DA, Patrick DL, Whitehead WE, et al.
Further validation of the IBS-QOL: a
disease-specific quality-of-life questionnaire. Am J

Gastroenterol 2000;95:999–1007.
27. Hahn BA, Kirchdoerfer LJ, Fullerton S, et al.

Evaluation of a new quality of life questionnaire for
patients with irritable bowel syndrome. Aliment

Pharmacol Ther 1997;11:547–552.
28. Shaw M, Talley NJ, Adlis S, et al. Development of

a digestive health status instrument: tests of
scaling assumptions, structure and reliability in a
primary care population. Aliment Pharmacol Ther

1998;12:1067–1078.

29. Chassany O, Marquis P, Scherrer B, et al.
Validation of a specific quality of life questionnaire
for functional digestive disorders. Gut

1999;44:527–533.
30. Wong E, Guyatt GH, Cook DJ, et al. Development

of a questionnaire to measure quality of life in
patients with irritable bowel syndrome. Eur J Surg

Suppl 1998;(583):50–56.
31. Jackson JL, O’Malley PG, Tomkins G, et al.

Treatment of functional gastrointestinal disorders
with antidepressant medications: a meta-analysis.
Am J Med 2000;108:65–72. Search date 1998;
primary sources Medline, PsychLit, Embase,
Cochrane Controlled Trials Register, Cochrane
Database of Systematic Reviews, Federal
Research in Progress, and hand searches of
references of reviewed articles.

32. Poynard T, Regimbeau C, Benhamou Y.
Meta-analysis of smooth muscle relaxants in the
treatment of irritable bowel syndrome. Aliment

Pharmacol Ther 2001;15:355–361. Search date
1999; primary sources Medline, Current Contents
and hand searches of general reviews, an overview
of relevant meta-analyses and reference lists of
published RCTs, and personal contact with
pharmaceutical companies.

33. Mitchell SA, Mee AS, Smith GD, et al. Alverine
citrate fails to relieve the symptoms of irritable
bowel syndrome: results of a double-blind,
randomized, placebo-controlled trial. Aliment

Pharmacol Ther 2002;16:1187–1195.
34. Muller-Lissner SA, Fumagalli I, Bardhan KD, et al.

Tegaserod, a 5-HT(4) receptor partial agonist,
relieves symptoms in irritable bowel syndrome
patients with abdominal pain, bloating and
constipation. Aliment Pharmacol Ther

2001;15:1655–1666.
35. Jones RH, Holtmann G, Rodrigo L. et al. Alosetron

relieves pain and improves bowel function
compared with mebeverine in female
nonconstipated irritable bowel syndrome patients.
Aliment Pharmacol Ther 1999;13:1419–1427.

36. Camilleri M, Mayer EA, Drossman DA, et al.
Improvement in pain and bowel function in female
irritable bowel patients with alosetron, a 5-HT3
receptor antagonist. Aliment Pharmacol Ther

1999;13:1149–1159.
37. Camilleri M, Northcutt AR, Kong S, et al. Efficacy

and safety of alosetron in women with irritable
bowel syndrome: a randomised,
placebo-controlled trial. Lancet

2000;355:1035–1040.
38. Camilleri M, Chey WY, Mayer EA, et al. A

randomized controlled clinical trial of the serotonin
type 3 receptor antagonist alosetron in women
with diarrhea-predominant irritable bowel
syndrome. Arch Int Med 2001;161:1733–1740.

39. Lembo T, Wright RA, Bagby B, et al. Alosetron
controls bowel urgency and provides global
symptom improvement in women with
diarrhea-predominant irritable bowel syndrome.
Am J Gastroenterol 2001;96:2662–2670.

40. Bardhan KD, Bodemar G, Geldof H, et al. A
double-blind, randomized, placebo-controlled
dose-ranging study to evaluate the efficacy of
alosetron in the treatment of irritable bowel
syndrome. Aliment Pharmacol Ther

2000;14:23–34.

41. Wolfe, SG, Chey WY, Washington MK, et al.
Tolerability and safety of alosetron during
long-term administration in female and male
irritable bowel syndrome patients. Am J

Gastroenterol 2001;96:803–811.

42. Jalihal A, Kurian G. Ispaghula therapy in irritable
bowel syndrome: improvement in overall

Irritable bowel syndrome
D

igestive
system

disorders
623

 BMJ Publishing Group Ltd 2004



well-being is related to reduction in bowel
dissatisfaction. J Gastroenterol Hepatol

1990;5:507–513.
43. Ritchie JA, Truelove SC. Treatment of irritable

bowel syndrome with lorazepam, hyoscine
butylbromide, and ispaghula husk. BMJ

1979;1:376–378.
44. Arthurs Y, Fielding JF. Double blind trial of

ispaghula/poloxamer in the irritable bowel
syndrome. Ir Med J 1983;76:253.

45. Manning AP, Heaton KW, Harvey RF. Wheat fibre
and irritable bowel syndrome. A controlled trial.
Lancet 1977;2:417–418.

46. Fowlie S. Eastwood MA, Prescott R. Irritable bowel
syndrome: assessment of psychological

disturbance and its influence on the response to
fibre supplementation. J Psychosom Res

1992;36:175–180.

47. Soltoft J, Krag B, Gudmand-Hoyer E, et al. A
double-blind trial of the effect of wheat bran on
symptoms of irritable bowel syndrome. Lancet

1976;1:270–272.

48. Fielding JF, Kehoe M. Different dietary fibre
formulations and the irritable bowel syndrome. Ir J

Med Sci 1984;153:178–180.

49. Snook J, Shepherd HA. Bran supplementation in
the treatment of irritable bowel syndrome. Aliment

Pharmacol Ther 1994;8:511–514.

Thomas Kennedy
Department of General Practice
Guy’s, King’s, and St Thomas’s

Medical School
King’s College

London
UK

Gregory Rubin
Professor of Primary Care

Centre for Primary and Community
Care, University of Sunderland

Sunderland
UK

Roger Jones
Wolfson Professor of General Practice

Department of General Practice
Guy’s, King’s, and St Thomas’s

Medical School
King’s College

London
UK

Competing interests: The authors have advised several
pharmaceutical companies on the development of

therapies for irritable bowel syndrome. GR has been
reimbursed by Novartis for attending conferences and

has received research funding from them. GR has
shares in GlaxoSmithKline.

TABLE 1 Manning criteria.

Recurrent abdominal pain and two or more of the following:
- Relief of pain with defecation
- More frequent stools at the onset of pain
- Looser stools at the onset of pain
- Visible abdominal distension
- Passage of mucus per rectum
- A sensation of incomplete evacuation

TABLE 2 Rome I criteria.

Abdominal pain or discomfort that is one or more of the following:
- Relieved with defecation
- Associated with a change in frequency of stool
- Associated with a change in consistency of stool
Plus two or more of the following for at least 25% of occasions or days:
- Altered stool frequency
- Altered stool form
- Passage of mucus
- Bloating or a feeling of abdominal distension
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TABLE 3 Rome II criteria.

At least 12 weeks (which need not be consecutive) in the preceding 12 months
of abdominal discomfort or pain that has 2 of 3 features:
- Relieved by defecation
- Onset associated with a change in frequency of stool
- Onset associated with a change in form (appearance) of stool
The following cumulatively support the diagnosis of IBS:
- Abnormal stool frequency (> 3 daily or < 3 weekly)
- Abnormal stool form (lumpy/hard or loose/watery)
- Abnormal stool passage (straining, urgency, feeling of incomplete evacuation)
- Passage of mucus
- Bloating or feeling of abdominal distension
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Pancreatic cancer
Search date May 2003

Bazian Ltd

QUESTIONS

Effects of surgical treatments in people with pancreatic cancer that is
considered suitable for complete tumour resection . . . . . . . . . . . . .628
Effects of adjuvant treatments in people with completely resected
pancreatic cancer . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .630

INTERVENTIONS

SURGICAL TREATMENTS IN
PEOPLE WITH RESECTABLE
PANCREATIC CANCER

Unknown effectiveness
Pancreaticoduodenectomy

(Whipple’s procedure)*. . . . .628
Pylorus preserving

pancreaticoduodenectomy
(compared with Whipple’s
procedure) . . . . . . . . . . . . .628

ADJUVANT TREATMENTS IN
PEOPLE WITH COMPLETELY
RESECTED PANCREATIC
CANCER

Trade off between benefits and
harms

Systemic fluorouracil based
chemotherapy . . . . . . . . . . .630

Unknown effectiveness
Systemic gemcitabine based

chemotherapy . . . . . . . . . . .630

To be covered in future updates
Adjuvant chemoimmunotherapy for

resectable disease
Adjuvant chemoradiotherapy for

resectable disease
Adjuvant local chemotherapy for

resectable disease
Treatments for advanced disease

*RCTs comparing surgery versus no
surgery may be considered
unethical in people with
pancreatic cancer that is
considered suitable for complete
tumour resection

See glossary, p 632

Key Messages

Surgical treatments in people with resectable pancreatic cancer
¶ Pancreaticoduodenectomy (Whipple’s procedure) We found no RCTs com-

paring pancreaticoduodenectomy (Whipple’s procedure) with non-surgical
treatment in people with resectable pancreatic cancer, although such studies
may be considered unethical. Observational data provide limited evidence that
surgery may reduce mortality compared with non-surgical treatment, although
results may be confounded by differences in disease stage. Small RCTs found
no significant difference in quality of life or survival at 5 years between
pancreaticoduodenectomy and pylorus preserving pancreaticoduodenectomy.
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¶ Pylorus preserving pancreaticoduodenectomy (compared with Whip-
ple’s procedure) Small RCTs found no significant difference between pylorus
preserving surgery and classical pancreaticoduodenectomy (Whipple’s proce-
dure) for overall quality of life at 1 year or survival at 5 years in people with
resectable tumours. However, the studies may have lacked power to exclude
clinically important differences for these outcomes.

Adjuvant treatments in people with completely resected pancreatic cancer
¶ Systemic fluorouracil based chemotherapy One RCT has found that adju-

vant fluorouracil based chemotherapy improves median survival by about
1 year compared with no adjuvant chemotherapy in people with resected
pancreatic cancer. However, this RCT and a second RCT found no significant
difference in 5 year survival. The second RCT found that adjuvant fluorouracil
based chemotherapy increased ≥ Grade 2 leukopenia, anorexia, and nausea or
emesis compared with no chemotherapy. A third RCT did not compare chemo-
therapy alone with no chemotherapy directly.

¶ Systemic gemcitabine based chemotherapy One systematic review found
insufficient evidence about effects of adjuvant gemcitabine compared with no
adjuvant chemotherapy in people with resected pancreatic cancer.

DEFINITION In this chapter, the term “pancreatic cancer” refers to primary
adenocarcinoma of the pancreas. Other pancreatic malignancies,
such as carcinoid tumour, are not considered. Symptoms of pan-
creatic cancer include pain, jaundice, nausea, weight loss, loss of
appetite, and symptoms of gastrointestinal obstruction and diabe-
tes. Pancreatic cancer is staged from I to IV according to disease
spread. Stage I disease is limited to the pancreas, duodenum, bile
duct, or peri-pancreatic tissues, with no distant metastases or
regional lymph node involvement. Stages II–IV describe disease
that has spread more extensively or become metastatic. A pancre-
atic tumour is considered resectable if there is a possibility that
surgery could remove all cancerous tissue completely. Early stage
tumours in the tail or body of the pancreas are more likely to be
resectable than the more common, later stage cancers in the head
of the pancreas. Other factors that influence resectability include
proximity of the tumour to major blood vessels and perceived
peri-operative risk.

INCIDENCE/
PREVALENCE

Pancreatic cancer is the eighth most common cancer in the UK with
an annual incidence in England and Wales of about 12/100 000.1

It is the fourth most common cause of cancer death in higher
income countries, responsible for about 30 000 deaths each year
in the USA.2 Prevalence is similar in men and women, with 5–10%
presenting with resectable disease.3

AETIOLOGY/
RISK FACTORS

Pancreatic cancer is more likely in people who smoke and have high
alcohol intake. Dietary factors, such as lack of fruit and vegetables,
are also reported risk factors.4 One meta-analysis of observational
studies found that people with diabetes mellitus of more than 5
years’ duration are more likely to develop pancreatic cancer com-
pared with the general population.5 However, estimates of the
magnitude of increased risk vary. Additional risk factors include
pancreatitis and, in some cases, a family history.1
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PROGNOSIS Prognosis is poor. One year survival is about 12%, with 5 year
survival ranging from less than 1% in those with advanced cancer at
presentation to 5% in those with early stage cancer at
presentation.1,6

AIMS OF
INTERVENTION

In early stage (resectable) pancreatic cancer: to improve survival
and quality of life. In advanced pancreatic cancer: treatment aims
to improve symptoms and quality of life.

OUTCOMES One and 5 year survival; quality of life; symptoms; and adverse
effects of treatment.

METHODS Clinical Evidence search and appraisal May 2003

QUESTION What are the effects of surgical treatments in people
with pancreatic cancer that is considered suitable for
complete tumour resection?

OPTION PANCREATICODUODENECTOMY (WHIPPLE’S
PROCEDURE)

We found no RCTs comparing pancreaticoduodenectomy (Whipple’s
procedure; see glossary, p 632) versus non-surgical treatment in people
with resectable pancreatic cancer, although such studies may be
considered unethical. Observational data provide limited evidence that
surgery may reduce mortality compared with non-surgical treatment,
although results may have been confounded by differences in disease
stage. Small RCTs found no significant difference in quality of life or
survival at 5 years between pancreaticoduodenectomy and pylorus
preserving pancreaticoduodenectomy.

Benefits: Versus non-surgical treatment: We found no RCTs in people with
resectable (early stage) pancreatic cancer (see comment below).
Versus pylorus preserving pancreaticoduodenectomy: See
benefits of pylorus preserving pancreaticoduodenectomy, p 629.

Harms: We found no RCTs.

Comment: RCTs comparing surgery versus non-surgical treatment would be
considered unethical in people with tumours that are considered
suitable for resection. One large cohort study (100 313 people with
pancreatic cancer) found that people having pancreatectomy lived
longer than people not treated surgically (5 year survival, 23% with
surgery v 5% without surgery).7 However, results may have been
confounded by differences in disease stage between those having
surgery and those treated without surgery.

OPTION PYLORUS PRESERVING PANCREATICODUODENECTOMY

Small RCTs found no significant difference between pylorus preserving
pancreaticoduodenectomy and standard pancreaticoduodenectomy
(Whipple’s procedure) for overall quality of life at 1 year, survival at 5
years, or adverse events in people with resectable tumours. However, the
studies may have lacked power to exclude clinically important differences
for these outcomes.

Pancreatic cancer
D

ig
es

ti
ve

sy
st

em
di

so
rd

er
s

628

 BMJ Publishing Group Ltd 2004



Benefits: Versus standard pancreaticoduodenectomy (Whipple’s
procedure): We found one systematic review (search date 2000, 2
RCTs, 108 people with pancreatic cancer)9 and two additional
RCTs.10,11 The systematic review compared standard pancreati-
coduodenectomy (Whipple’s procedure [see glossary, p 632]) ver-
sus pylorus preserving pancreaticoduodenectomy.9 The first small
RCT identified by the review (38 people with resectable head of
pancreas or peri-ampullary cancer) did not report on cancer recur-
rence, quality of life, or survival.8 The second RCT identified by the
review (77 people with head of pancreas or peri-ampullary cancer)
found no significant difference between techniques after a median
follow up of 1.1 years (61 people included in analysis; median
survival: 24 months with pylorus preserving surgery v 16 months
with Whipple’s procedure; P = 0.29).12 The first additional RCT (48
people with resectable head of pancreas or peri-ampullary cancer)
found no significant difference between pylorus preserving surgery
and Whipple’s procedure for global quality of life scores at
2–60 weeks (quality of life measured by 100 point EORTC-QLQ-30
score; results presented graphically, score in both groups about 50
preoperatively and 35 at 60 weeks; P > 0.05).10 The second
additional RCT (40 people with head of pancreas or peri-ampullary
cancer) found no significant difference between procedures for
5 year survival (20% with pylorus preserving surgery v 13% with
Whipple’s procedure). However, the study may have lacked power to
exclude a clinically important difference.11

Harms: The first RCT identified by the review found no significant difference
in peri-operative blood loss between pylorus preserving surgery and
Whipple’s procedure (mean blood loss 451 mL with pylorus preserv-
ing surgery v 687 mL with Whipple’s procedure; P > 0.2; CI for
difference not reported).8 It also found no significant differences
between treatments for peri-operative death (1 person with pylorus
preserving surgery v 0 with Whipple’s procedure), biliary leak (0 in
both groups); pancreatitis (1 in both groups), wound infection (1 in
both groups), cardiovascular events (0 with pylorus preserving
surgery v 1 with Whipple’s procedure), or upper gastrointestinal
bleeding (0 with pylorus preserving surgery v 1 with Whipple’s
procedure). However, the RCT may have lacked power to exclude
clinically important differences for these outcomes. Delayed gastric
emptying was more common with pylorus preserving surgery (6
people with pylorus preserving surgery v 1 with Whipple’s proce-
dure).8 The second RCT identified by the review found no significant
differences between the techniques for delayed gastric emptying
(32% with pylorus preserving surgery v 45% with Whipple’s proce-
dure), fistula (2% with pylorus preserving surgery v 3% with Whip-
ple’s procedure), wound infection (7% with pylorus preserving
surgery v 8% with Whipple’s procedure), or peri-operative mortality
(2.7% with pylorus preserving surgery v 5% with Whipple’s proce-
dure).12 The first additional RCT also found that complication rates
were similar in both groups (wound infection: 3 people with pylorus
preserving surgery v 4 people with Whipple’s procedure; pneumo-
nia: 2 people with pylorus preserving surgery v 3 people with
Whipple’s procedure; peritonitis 1 person in both groups; and
sepsis 0 people with pylorus preserving surgery v 2 people with
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Whipple’s procedure).10 The second additional RCT reported similar
complications and frequencies to the other trials. Differences
between procedures were not significant for any of these complica-
tions except gastric atony (6 people with pylorus preserving surgery
v 1 person with Whipple’s procedure; P < 0.05).11

Comment: The RCTs may have lacked power to detect clinically important
differences between procedures.

QUESTION What are the effects of adjuvant treatments in people
with completely resected pancreatic cancer?

OPTION ADJUVANT SYSTEMIC GEMCITABINE BASED
CHEMOTHERAPY

One systematic review found insufficient evidence about the effects of
adjuvant gemcitabine compared with no adjuvant chemotherapy in people
with resected pancreatic cancer.

Benefits: Versus no adjuvant chemotherapy: We found one systematic
review examining the effects of gemcitabine based chemotherapy in
people with resected pancreatic cancer (search date 2000).1 It
identified no RCTs comparing adjuvant gemcitabine versus no
adjuvant chemotherapy or placebo (see comment below).

Harms: The systematic review identified two studies that assessed harms of
gemcitabine from both controlled and uncontrolled clinical trials.1

Both studies included people with non-pancreatic tumours. The
studies found that gemcitabine was associated with the following
grade 3–4 toxicities: anaemia (about 7%), leukopenia (about 9%),
neutropenia (about 25%), and thrombocytopenia (5–7%).

Comment: This option excludes adjuvant gemcitabine combined with radio-
therapy or immunotherapy, which will be covered in future updates.

OPTION ADJUVANT SYSTEMIC FLUOROURACIL BASED
CHEMOTHERAPY

One small multicentre RCT has found that adjuvant fluorouracil based
chemotherapy improved median survival from about 1 year to about 2
years compared with no adjuvant chemotherapy in people with resected
pancreatic cancer. However, this RCT and a second RCT found no
significant difference in 5 year survival between adjuvant chemotherapy
with fluorouracil based chemotherapy and no chemotherapy. The RCTs
found that chemotherapy was commonly associated with adverse events
such as leukopenia, nausea and vomiting, alopecia, and anorexia.

Benefits: Versus no adjuvant chemotherapy: We found three RCTs assess-
ing effects of fluorouracil based chemotherapy after successful
surgical resection (see glossary, p 632).13–15 The first RCT (multi-
centre trial in 61 people: 47 with resected pancreatic cancer and
14 with carcinoma of the papilla of Vater) compared chemotherapy
(6 cycles of fluorouracil 500 mg/m2, doxorubicin 40 mg/m2, and
mitomycin C 6 mg/m2 once every 3 weeks) versus no adjuvant
chemotherapy. It found that chemotherapy significantly improved
median survival compared with no adjuvant treatment (intention to
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treat analysis: median survival 23 months with chemotherapy v 11
months without chemotherapy; P = 0.04). However, there was no
difference for 5 year survival (4% with chemotherapy v 8% without
chemotherapy; P = 0.10; CI not reported). The study may have
lacked power to detect clinically important differences in 5 year
survival.13 The second RCT (508 people with pancreaticobiliary
cancer including 92 people with pancreatic cancer, 72 people with
bile duct cancer, and 41 people with ampulla of Vater cancer who
had had successful surgical resection) compared adjuvant chemo-
therapy (mitomycin C plus 5-fluorouracil) versus no chemo-
therapy.14 Chemotherapy consisted of two 5 day courses of intra-
venous chemotherapy with mitomycin C 6 mg/m2 and 5-fluorouracil
310 mg/m2, followed by oral 5-fluorouracil 100 mg/m2 daily from
5 weeks postoperatively until disease recurrence. People with pan-
creatic cancer had had different surgical techniques. Subgroup
analysis in people with pancreatic cancer found no significant
difference in 5 year survival between adjuvant chemotherapy and
no adjuvant chemotherapy (median survival: 17.8% with chemo-
therapy v 26.6% with no chemotherapy, P = 0.45). The third RCT
(541 people with resected pancreatic cancer) compared four adju-
vant strategies: chemotherapy (425 mg/m2 fluorouracil plus folinic
acid 20 mg/m2), chemoradiotherapy, chemoradiotherapy plus the
chemotherapy regimen, and observation only. It did not report
results for adjuvant chemotherapy alone compared with no adju-
vant chemotherapy (see comment below).15

Harms: The first RCT reported that one person died of chemotherapy
associated sepsis.13 Other adverse effects of chemotherapy
included non-fatal sepsis (4 people), alopecia (11 people), leuko-
penia less than 2.5 x 109/L white cells (occurred 5 times overall),
cardiotoxicity (2 people), and nephrotoxicity (2 people). After 3
months, four people experienced nausea and vomiting with chemo-
therapy compared with none in the control group. The second RCT
(508 people with resected pancreaticobiliary cancer) found that
chemotherapy significantly increased leukopenia, anorexia, and
nausea or vomiting compared with no chemotherapy (grade ≥ 2
leukopenia: 12.9% with chemotherapy v 3% with no chemotherapy;
grade ≥ 2 anorexia: 22.4% with chemotherapy v 13.9% with no
chemotherapy; grade ≥ 2 nausea/vomiting: 12.9% with chemo-
therapy v 6.9% with no chemotherapy, P < 0.05 for each
comparison).

Comment: This option excludes adjuvant fluorouracil combined with radio-
therapy or immunotherapy, which will be covered in future updates.
The first RCT included only people under 75 years old with high
performance status (Karnofsky score > 60).13 Six of 30 people
allocated to chemotherapy received no chemotherapy and 17 did
not complete all six cycles of treatment. The third RCT found that
chemoradiotherapy significantly improved survival compared with
no chemoradiotherapy (median survival: 19.7 months with chemo-
radiotherapy v 14.0 months with no chemoradiotherapy; HR 0.66,
95% CI 0.52 to 0.83).15 It was not possible from this analysis to
establish whether effects were due to chemotherapy or concomi-
tant radiotherapy.
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GLOSSARY
Successful surgical resection Surgery is defined as successful if, after resection,
no residual disease is observed macroscopically or histologically in the tumour
resection margins.
Whipple’s procedure Radical pancreaticoduodenectomy involving removal of the
pancreas, duodenum, and gastric pylorus.

Substantive changes
Pylorus preserving surgery One systematic review added;9 conclusions
unchanged.
Adjuvant systemic fluorouracil based chemotherapy One RCT added;14 inter-
vention recategorised from Likely to be beneficial to Trade off between benefits and
harms.
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Stomach cancer
Search date January 2003

Charles Bailey

QUESTIONS

Radical versus conservative surgical resection . . . . . . . . . . . . . . . . .635
Effects of adjuvant chemotherapy . . . . . . . . . . . . . . . . . . . . . . . . . .639

INTERVENTIONS

Likely to be beneficial
Complete surgical resection* . .635
Subtotal gastrectomy

(as effective as total gastrectomy)
for resectable distal tumours .635.

Unknown effectiveness
Adjuvant chemotherapy . . . . . .639
Radical versus conservative

lymphadenectomy . . . . . . . .637

Likely to be ineffective or harmful
Removal of adjacent organs . . .637

To be covered in future updates
Addition of bacterial and fungal

extracts to adjuvant
chemotherapy

Adjuvant radiotherapy
Endoscopic mucosal resection for

early gastric cancer
Regional chemotherapy

*Observational evidence only; RCTs
unlikely to be conducted.

See glossary, p 641

Key Messages

¶ Complete surgical resection RCTs of complete surgical resection are unlikely
to be conducted. Observational studies and multivariate analysis of RCTs have
found a strong association between survival and complete resection of the
primary tumour.

¶ Subtotal gastrectomy (as effective as total gastrectomy) for resectable
distal tumours RCTs in people with primary tumours in the distal stomach
have found no significant difference with total versus subtotal gastrectomy in
5 year survival or postoperative mortality.

¶ Adjuvant chemotherapy Systematic reviews and subsequent RCTs have
found conflicting evidence that adjuvant chemotherapy increases survival
compared with surgery alone. Two RCTs found that adjuvant chemotherapy
increased postoperative complications. The size of any benefit remains uncer-
tain, and many recent adjuvant chemotherapy regimens have not been
evaluated fully in RCTs.

¶ Radical versus conservative lymphadenectomy Two large RCTs found no
significant difference in 5 year survival rates between radical and conservative
lymphadenectomy. However, confounding factors may have affected reliability
of results, and we found conflicting data from subgroup analyses of prospective
cohort studies.
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¶ Removal of adjacent organs One RCT found no significant difference
between radical gastrectomy plus splenectomy and radical gastrectomy alone
in 5 year survival rates or postoperative mortality. The RCT found that radical
gastrectomy plus splenectomy significantly increased the number of post-
operative infections compared with radical gastrectomy alone. Retrospective
analyses of observational studies and RCTs in people with stomach cancer
found that removal of additional organs (spleen and distal pancreas) increased
morbidity and mortality compared with no organ removal.

DEFINITION Stomach cancer is usually an adenocarcinoma arising in the stom-
ach and includes tumours arising at or just below the gastro-
oesophageal junction (type II and III junctional tumours). Tumours
are staged according to degree of invasion and spread (see table 1,
p 643). Only non-metastatic stomach cancers are considered in
this topic.

INCIDENCE/
PREVALENCE

The incidence of stomach cancer varies among countries and by sex
(incidence per 100 000 population a year in Japanese men is about
80, Japanese women 30, British men 18, British women 10, white
American men 11, white American women 7).1 Incidence has
declined dramatically in North America, Australia, and New Zealand
since 1930, but the decline in Europe has been slower.2 In the USA,
stomach cancer remains relatively common among particular eth-
nic groups, especially Japanese–Americans and some Hispanic
groups. The incidence of cancer of the proximal stomach and
gastro-oesophageal junction is rising rapidly in many European
populations and in North America.3,4 The reasons for this are poorly
understood.

AETIOLOGY/
RISK FACTORS

Distal stomach cancer is strongly associated with lifelong infection
with Helicobacter pylori and poor dietary intake of antioxidant
vitamins (A, C, and E).5,6 In Western Europe and North America,
distal stomach cancer is associated with relative socioeconomic
deprivation. Proximal stomach cancer is strongly associated with
smoking (OR about 4),7 and is probably associated with gastro-
oesophageal reflux, obesity, high fat intake, and medium to high
socioeconomic status.

PROGNOSIS Invasive stomach cancer (stages T2–T4) is fatal without surgery.
Mean survival without treatment is less than 6 months from
diagnosis.8,9 Intramucosal or submucosal cancer (stage T1) may
progress slowly to invasive cancer over several years.10 In the USA,
over 50% of people recently diagnosed with stomach cancer have
regional lymph node metastasis or involvement of adjacent organs.
The prognosis after macroscopically and microscopically complete
resection (R0) is related strongly to disease stage (see glossary,
p 641), particularly penetration of the serosa (stage T3) and lymph
node involvement. Five year survival rates range from over 90% in
intramucosal cancer to about 20% in people with stage T3N2
disease (see table 1, p 643). In Japan, the 5 year survival rate for
people with advanced disease is reported to be about 50%, but the
explanation for the difference remains unclear. Comparisons
between Japanese and Western practice are confounded by factors
such as age, fitness, and disease stage, as well as by tumour
location, because many Western series include gastro-oesophageal
junction adenocarcinoma with a much lower survival after surgery.
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AIMS OF
INTERVENTION

To prevent progression; extend survival; and relieve symptoms, with
minimal adverse effects.

OUTCOMES Survival; quality of life; adverse effects of treatment.

METHODS Clinical Evidence search and appraisal January 2003. Hand
searches of conference proceedings and consultations with experts
were used to identify relevant studies. In many instances, we have
separated trials and results from different geographical areas,
because of differences in baseline risk and demographics, and
possible differences in response to treatments. However, the mean-
ing of terms to describe such populations, such as “Western” and
“Asian”, were not clearly defined in many identified studies.

QUESTION What are the effects of radical versus conservative
surgical resection?

OPTION COMPLETE VERSUS INCOMPLETE TUMOUR RESECTION

Observational studies and multivariate analysis of RCTs have found a
strong association between survival and complete excision of the primary
tumour.

Benefits: We found no systematic review or RCTs directly comparing complete
versus incomplete tumour resection or positive versus clear micro-
scopic resection margins (see comment below). Multivariate risk
factor analysis of RCTs and retrospective cohort studies found that
failure to achieve microscopically clear resection margins was
associated with a poor outcome independently of other indicators of
tumour spread and behaviour.11–13

Harms: We found no systematic review or RCTs.

Comment: Current consensus is that improving long term survival is best
achieved by complete resection of the primary tumour with micro-
scopic confirmation of clear resection margins (“curative” gastrec-
tomy). We found two observational studies of surgery versus no
surgery.8,9 They found that people who did not undergo resection
(generally those with the most advanced disease and highest
comorbidity) had a near zero 5 year survival in all case series, and
mean survival without treatment from time of diagnosis was found
to be less than 6 months. In view of this evidence it is unlikely that
an RCT of surgery versus no surgery or complete versus incomplete
tumour removal would be carried out. In people with similar stage
weight loss and performance status, macroscopically incomplete
tumour resection (palliative gastrectomy) was associated with twice
the survival time of non-resection and with better quality of life
owing to relief of tumour symptoms.14

OPTION TOTAL VERSUS SUBTOTAL GASTRECTOMY FOR
RESECTABLE DISTAL TUMOURS

Two RCTs in people with primary tumours in the distal stomach found no
significant difference in 5 year survival or postoperative mortality
between total and subtotal gastrectomy.
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Benefits: We found no systematic review, but found two RCTs (787 people)
comparing total versus subtotal (see glossary, p 641)
gastrectomy.15–18 Neither RCT used blinded allocation. Five year
survival: The first RCT (648 people aged < 76 years with a
resectable tumour and a macroscopic proximal margin of more than
6 cm) compared total versus subtotal gastrectomy.15,16 All people
involved in the RCT had a regional lymphadenectomy (D2). The RCT
found no significant difference in the incidence of microscopic
resection margin involvement or in 5 year survival (microscopic
resection margin involvement: 15/315 [4.8%] with subtotal gast-
rectomy v 6/303 [2.0%] with total gastrectomy; ARI +2.8%, 95% CI
–0.1% to +9.6%; Kaplan–Meier 5 year survival estimates 65% for
subtotal v 62% for total gastrectomy; HR 0.89, 95% CI 0.68 to
1.17). Multivariate analysis found that after adjustment for covari-
ates, the type of stomach surgery had no significant effect on 5 year
survival (HR 1.01, 95% CI 0.76 to 1.33). The second RCT (169
people with potentially curable distal stomach cancer) compared
total versus subtotal gastrectomy and found no significant differ-
ence in 5 year survival (48% in each group; CI not reported).17,18

Nutritional function and quality of life: These outcomes were
better with distal subtotal gastrectomy versus total
gastrectomy.19–22

Harms: Postoperative morbidity: Morbidity included intra-abdominal sep-
sis, chest infections, wound sepsis, and fistulae. The first RCT found
no significant difference between subtotal and total gastrectomy in
postoperative morbidity or length of hospital stay (postoperative
morbidity: 29/320 [9%] with subtotal gastrectomy v 40/304 [13%]
with total gastrectomy; RR 0.67, 95% CI 0.44 to 1.08; hospital
stay: 13.8 days for subtotal v 15.4 days for total gastrectomy).15,16

The second RCT also found no significant difference in postopera-
tive morbidity (32/93 [34%] for subtotal gastrectomy v 25/76
[32%] for total gastrectomy; RR 1.05, 95% CI 0.68 to 1.60).17,18

Postoperative mortality: The first RCT found no significant differ-
ence in postoperative mortality (4/320 [1%] with subtotal gastrec-
tomy v 7/304 [2%] with total gastrectomy; RR 0.54, 95% CI 0.16 to
1.84). The second RCT also found no significant difference in
postoperative mortality (3/93 [3.2%] with subtotal gastrectomy v

1/76 [1.3%] with total gastrectomy; RR 2.45, 95% CI 0.26 to
23.01). Nearly all non-randomised studies that we identified
reported higher mortality with total gastrectomy versus subtotal
gastrectomy, but total gastrectomy tended to be performed in
people with more extensive disease.

Comment: Infiltration of the proximal resection margin by microscopic tumour
deposits is perceived as a problem in people with poorly differenti-
ated “diffuse” cancer of the distal stomach undergoing distal
subtotal gastrectomy. Some surgeons have therefore recom-
mended total gastrectomy “de principe” (see glossary, p 641) for
these tumours. The two RCTs have found similar survival after total
and subtotal gastrectomy in people with primary tumours in the
distal stomach.15–18 Both RCTs recruited otherwise fit people, which
may explain the low postoperative mortality. The lack of any evi-
dence of survival benefit, and the poorer nutritional and quality of
life outcomes, argue against total gastrectomy where subtotal distal
gastrectomy is technically possible with an adequate margin.
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OPTION REMOVAL OF ADJACENT ORGANS

One RCT found no significant difference between radical gastrectomy plus
splenectomy and radical gastrectomy alone in 5 year survival rates or
postoperative mortality. The RCT found that radical gastrectomy plus
splenectomy significantly increased the number of postoperative
infections compared with radical gastrectomy alone. Retrospective
analyses of observational studies and RCTs in people with stomach
cancer found that removal of additional organs (spleen and distal
pancreas) increased morbidity and mortality compared with no organ
removal.

Benefits: We found no systematic review. We found one RCT (187 people,
aged 25–80 years), which compared radical (D2) gastrectomy plus
splenectomy versus radical gastrectomy alone.23 It found no signifi-
cant difference in 5 year survival rates (42% with gastrectomy plus
splenectomy v 36% with gastrectomy alone; P > 0.5; absolute
numbers not provided).

Harms: The RCT (187 people) found that gastrectomy plus splenectomy
versus radical gastrectomy alone significantly increased the number
of postoperative infections (including fever > 38 °C, P < 0.04;
pulmonary infections, P < 0.008; subphrenic abscesses,
P < 0.05), but found no significant difference in postoperative
mortality (4/90 [4%] with gastrectomy plus splenectomy v 3/97
[3%] with gastrectomy alone; RR 1.40, 95% CI 0.33 to 6.24).23

Retrospective analyses of RCTs and cohort studies in which removal
of the spleen and distal pancreas had been performed routinely
during radical total (see glossary, p 641) gastrectomy (D2) (see
table 2, p 644), and at the surgeon’s discretion during non-radical
total gastrectomy (D1), found that removal of the spleen or distal
pancreas was associated with increased perioperative mortality (OR
about 2) and no evidence of improved long term survival.24,25

Comment: Some advocates of radical surgery have suggested routine removal
of the spleen and distal pancreas to ensure complete regional
lymph node dissection during total gastrectomy. Current consensus
is that removal of adjacent organs is justified only when necessary
to ensure complete tumour removal, or when required because of
trauma during surgery. An RCT has started in Japan to evaluate the
role of splenectomy in total gastrectomy for proximal gastric
cancer.26

OPTION RADICAL VERSUS CONSERVATIVE LYMPHADENECTOMY

Two large RCTs found no significant difference in 5 year survival rates
between radical and conservative lymphadenectomy. However,
confounding factors may have affected the reliability of results, and we
found conflicting data from subgroup analyses of prospective cohort
studies.

Benefits: Radical (D2, D3) versus conservative lymphadenectomy (D1):
We found no systematic review but found four RCTs comparing
radical (regional and local) removal of perigastric lymph nodes (see
glossary, p 641) versus conservative (local) removal of lymph
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nodes.27–30 The first RCT (711 people) found no significant differ-
ence in 5 year survival rates (45% with conservative lymphadenec-
tomy v 47% with radical lymphadenectomy; ARR +2%, 95% CI
–5.6% to +9.6%).27 The second RCT (400 people) also found no
significant difference in 5 year survival rates (35% with conservative
lymphadenectomy v 33% with radical lymphadenectomy; HR 1.1,
95% CI 0.87 to 1.39).28 The other two smaller RCTs (55 people29

and 43 people30) did not report evaluable 5 year survival rates.
Subgroup analysis from the second RCT found a possible advantage
for D2 resection in people with stage II and IIIA disease (correspond-
ing to T1N2M0, T2N1M0, T3N0M0, T2N2M0, T3N1M0, and
T4N0M0), particularly in those people who did not have additional
organ removal.28 Para-aortic (D4) versus regional and local
(D3, D2) lymphadenectomy: We found one small pilot study for an
RCT (70 people with stomach cancer that had spread to the serosa
or adjacent organs, T3 or T4) conducted in Japan, which compared
removal of local, regional, and para-aortic lymph nodes with
removal of only local and regional lymph nodes (see glossary,
p 641).31 This pilot study was too small to detect clinically important
differences in survival.

Harms: The four RCTs comparing radical versus conservative lymphadenec-
tomy found increased perioperative mortality with the more exten-
sive operation.27–30 The second RCT (400 people) found signifi-
cantly higher mortality with D2 versus D1 resection (13% with D2
resection v 6% with D1 resection; P < 0.04).28 In the first RCT (711
people), the difference in mortality nearly achieved significance
(10% with D2 v 6% with D1; P = 0.06).27 In both of these large
RCTs the excess mortality may have been due to associated
pancreatic and splenic removal, rather than the radical
lymphadenectomy.27,28

Comment: The RCTs were conducted by surgeons with limited prior experience
and training in D2 resection, and results may have been affected by
both learning curve effects32 and failure to apply the assigned
treatment (contamination and non-compliance).33 One large pro-
spective cohort study (1654 people with gastric cancer) found no
benefit from D2 resection (defined within this study as > 25 lymph
nodes removed; 300 people) versus D1 resection (≤ 25 nodes
removed; 1096 people) in the entire cohort of people with gastric
cancer after 10 years’ follow up. Subgroup analysis found that there
may be a beneficial effect of D2 versus D1 resection in the
subgroup of people with stage II tumours (230 people; RR of long
term survival 1.8, 95% CI 1.3 to 2.7).34 Cohort studies comparing
radical versus conservative lymphadenectomy are affected by
numerous biases, particularly selection bias, where surgeons
reserve D2 surgery for younger or fitter people, or where recent D2
operations are compared with historical D1 controls; definition
differences (in the meaning of “limited” and “extended”); and stage
migration bias (see glossary, p 641). These biases make the
interpretation of observational data difficult.
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QUESTION What are the effects of adjuvant chemotherapy?

OPTION ADJUVANT CHEMOTHERAPY

Systematic reviews and subsequent RCTs have found conflicting evidence
that adjuvant chemotherapy increases survival compared with surgery
alone. Two RCTs found that adjuvant chemotherapy increased
postoperative complications. The size of any benefit remains uncertain,
and many recent adjuvant chemotherapy regimens have not been
evaluated fully in RCTs.

Benefits: Adjuvant chemotherapy versus surgery alone: We found four
systematic reviews35–38 and two subsequent RCTs,39,40 which com-
pared adjuvant chemotherapy (see glossary, p 641) versus surgery
alone. The first review (search date 1991, 11 RCTs, 2096 people)
found that adjuvant chemotherapy versus surgery alone reduced
the risk of death by the end of follow up, but the result was not
significant (OR 0.88, 95% CI 0.78 to 1.08).35 This review was
criticised for involving trials that included people with known
residual tumour after surgery and trials that also included immuno-
therapy and intraperitoneal delivery of the adjuvant treatment. A
subsequent update of the review found that adjuvant chemotherapy
versus surgery alone significantly reduced the risk of death by the
end of follow up (OR 0.82, 95% CI 0.68 to 0.97).41 The second
review (search date 1999, 13 RCTs, 1990 people in non-Asian
countries) excluded trials of people with known residual tumour
after surgery or that also included immunotherapy and intraperito-
neal treatment.36 The review found that adjuvant chemotherapy
versus surgery alone significantly reduced the risk of death (595/
979 [61%] with adjuvant chemotherapy v 660/1011 [65%] with
surgery alone; RR 0.93, 95% CI 0.87 to 0.99; NNT 22, 95% CI 12
to 353). The third review (search date 2000, 20 RCTs, 3658
people; see comment below) included most of the RCTs from the
first two reviews, but also included two subsequent RCTs.37 It found
that adjuvant chemotherapy versus surgery alone significantly
reduced the risk of death (HR 0.82, 95% CI 0.75 to 0.89). The
fourth systematic review (search date 1998, 60 RCTs plus 92
non-randomised studies; 12 367 people) found that adjuvant
chemotherapy versus surgery alone significantly improved survival
(21 RCTs, 3692 people; OR 0.84, 95% CI 0.74 to 0.96).38 Sub-
group analysis found that adjuvant chemotherapy versus surgery
alone significantly improved survival in people from Asian countries
(OR 0.58, 95% CI 0.44 to 0.76), but found no significant difference
in people from Western countries (OR 0.96, 95% CI 0.83 to 1.12).
The first subsequent RCT (137 people with gastric adenocarcinoma
and positive lymph nodes) compared adjuvant chemotherapy ver-
sus surgery alone and found that adjuvant chemotherapy signifi-
cantly increased median survival time (31 months, range 7 to > 60
months with adjuvant chemotherapy v 18 months, range 2 to > 60
months with surgery alone; P < 0.01; HR for death 1.96, 95%
CI 1.32 to 2.92).39 The second subsequent RCT (274 patients with
gastric adenocarcinoma T3, T4 or N1, N2) found no significant
difference between adjuvant chemotherapy and surgery alone in
5 year survival (overall survival: 52% with adjuvant chemotherapy v
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48% with surgery alone; HR 0.93, 95% CI 0.65 to 1.34).40

Japanese RCTs: We found 10 Japanese RCTs comparing adjuvant
chemotherapy versus surgery alone, most of which were included in
the systematic reviews. One recent RCT (579 people after curative
gastrectomy for early cancer, stage T1 or T2) compared adjuvant
chemotherapy (mitomycin, fluorouracil, uracil, tegafur) versus sur-
gery alone.42 It found no significant difference in cancer related
mortality after a median follow up of 72 months (47/288 [16%] with
adjuvant chemotherapy v 59/291 [20%] with surgery alone;
OR 0.77, 95% CI 0.50 to 1.17). A second recent RCT (435 people
with stage II or III cancer) compared surgery plus intraperitoneal
chemotherapy (using cisplatin alone) versus surgery plus intraperi-
toneal chemotherapy (using cisplatin plus tegafur-uracil, an orally
administered derivative of 5-fluorouracil) and found no significant
difference in 3 year survival rates or disease free survival rates.43 A
third recent RCT (139 people) compared three groups: surgery plus
hyperthermic intraperitoneal chemotherapy; surgery plus normo-
thermic intraperitoneal chemotherapy; and surgery alone.44 It
found that surgery plus hyperthermic chemotherapy (mitomycin C
plus cisplatin at 42 °C) versus surgery alone significantly increased
overall 5 year survival rates (P = 0.01; result presented graphi-
cally), and that surgery plus hyperthermic chemotherapy versus
surgery plus normothermic chemotherapy (mitomycin C plus cispla-
tin at 37 °C) also significantly increased overall 5 year survival rates
(P = 0.05; result presented graphically). Subgroup analysis found
that these results were consistent for people with advanced disease
(T3 or node positive), but in people with less advanced disease (T2
or node negative) found no significant difference in overall 5 year
survival rates. Of the seven older RCTs published before 1985, only
one found a significant benefit for chemotherapy.45 This RCT (120
people) compared three groups: adjuvant chemotherapy with mito-
mycin alone versus adjuvant chemotherapy with mitomycin plus
cytarabine plus fluorouracil versus surgery alone. It found that
adjuvant chemotherapy with mitomycin plus cytarabine plus fluoro-
uracil versus both other treatments significantly improved survival.
The other six RCTs found no significant difference between adjuvant
chemotherapy versus surgery alone in survival.

Harms: Two RCTs reported toxicity (mainly nausea and vomiting) in 53% of
people.46,47 Serious toxicity was usually because of cardiac or
cumulative haematological problems; treatment related mortality
was 1–2%. We found no definitive evidence from completed studies
to justify the concern that preoperative chemotherapy increases
postoperative morbidity or mortality. Two RCTs found significant
increases in some types of postoperative complications after intra-
peritoneal chemotherapy (pain, intra-abdominal sepsis without
anastamotic leak, bleeding, and fistula formation),48,49 but a more
recent RCT in people from Japan found no such increase.44

Comment: The four systematic reviews included several trials in common.35–38

Only published trials were included. All included trials were reported
in English. There was no evidence of publication bias. No statistical
heterogeneity of effects was found by the first two systematic
reviews, but random effects meta-analysis was used, which may
give a conservative estimate of the treatment effect.35,36 The third
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systematic review is difficult to interpret.37 Some of the results,
included in the meta-analysis as if they were independent trials,
seem to be duplicate versions of the same RCT.50,51 This systematic
review found significant heterogeneity between results of RCTs
(P = 0.028), but a fixed effects model was used. These factors
reduce confidence in the published estimate of effect. The signifi-
cant effect observed by all four systematic reviews might indicate a
small but real effect or alternatively the impact of undetected
biases. It is also possible that certain subgroups of people may
respond differently to other subgroups. Subgroup analysis in the
second systematic review36 suggested an effect only in RCTs in
which at least two thirds of people had node positive disease, but
the power was insufficient to draw definite conclusions and the
result was not confirmed in the third systematic review.37 Many
more recent adjuvant chemotherapy regimens have not been evalu-
ated fully in RCTs. Japanese adjuvant chemotherapy regimens often
contain bacterial or fungal extracts. We found some evidence from
one well designed RCT that addition of these substances to com-
bined surgery and chemotherapy was associated with improved
5 year survival;52 this will be reviewed in a future update. The
analysis applied to only 19% of those randomised and may not be
generalised to all people with inoperable gastric cancer. One further
meta-analysis has been identified, which will be incorporated in this
review at a subsequent update.53 Preoperative superselective intra-
arterial chemotherapy may not be available outside of specialist
centres.

GLOSSARY
Adjuvant chemotherapy Treatment with cytotoxic drugs given in addition to
surgery in an attempt to achieve cure.
Disease stage Surgical and microscopic assessment of the primary tumour.
Microscopic spread to distant sites can be detected only by radical surgery, creating
a potential bias.
Perigastric lymph nodes Lymph nodes that lie adjacent to the stomach.
Regional lymph nodes Lymph nodes that lie along the blood vessels that supply
the stomach.
Stage migration bias Apparent increase in stage specific survival without influ-
encing overall survival caused by recategorisation of the stage after removal of
diseased lymph nodes.
Subtotal distal gastrectomy Removal of lower part (usually two thirds or four
fifths) of the stomach.
Total gastrectomy Removal of the whole stomach.
Total gastrectomy “de principe” Total gastrectomy where it is not technically
necessary to remove a distal tumour; this technique is used to minimise the risk of
resection line involvement or later second cancer of the gastric stump.
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TABLE 1 Staging of stomach cancer (see text, p 634).

Stage Description

T1 Involvement of mucosa +/– submucosa

T2 Involvement of muscularis propria

T3 Involvement of serosa but no spread to adjacent organs

T4 Involvement of adjacent organs

N0 No lymph node involvement

N1 Local (perigastric) nodes involved

N2 Regional nodes involved

N3 More distant intra-abdominal nodes involved

M0 No metastases

M1 Metastases
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TABLE 2 Different types of surgical resection for stomach cancer
(see text, p 637).

Resection Description

R0 Removal of all detectable tumour, with a margin of healthy
tissue confirmed microscopically: synonymous with “curative”
resection.

R1 Incomplete removal, with histological evidence of cancer at the
resection margin.

R2 Incomplete removal, with macroscopically obvious remnants of
the main tumour: synonymous with “palliative” resection.

D1 Removal of all or part of the stomach, together with local
(perigastric) nodes.

D2 Removal of all or part of the stomach, together with local and
regional nodes, which lie along the branches of the coeliac axis.

D3/D4 More radical lymph node resection, including removal of
para-aortic nodes and nodes within the small bowel mesentery.
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Chronic suppurative otitis media
Search date March 2003

Jose Acuin

QUESTIONS

Effects of treatments in adults . . . . . . . . . . . . . . . . . . . . . . . . . . . .648
Effects of treatments in children . . . . . . . . . . . . . . . . . . . . . . . . . . .654

INTERVENTIONS

ADULTS
Likely to be beneficial
Topical antibiotics . . . . . . . . . .648

Unknown effectiveness
Ear cleansing (aural toilet) . . . .648
Systemic antibiotics . . . . . . . .652
Topical antibiotics plus topical

steroids. . . . . . . . . . . . . . . .650
Topical antiseptics. . . . . . . . . .651
Topical steroids . . . . . . . . . . . .652
Tympanoplasty with or without

mastoidectomy . . . . . . . . . .654

CHILDREN
Unknown effectiveness
Ear cleansing . . . . . . . . . . . . .654
Systemic antibiotics . . . . . . . .657

Topical antibiotics . . . . . . . . . .655
Topical antibiotics plus topical

steroids. . . . . . . . . . . . . . . .655
Topical antiseptics. . . . . . . . . .656
Topical steroids . . . . . . . . . . . .657
Tympanoplasty with or without

mastoidectomy . . . . . . . . . .658

To be covered in future updates
Management of cholesteatoma

Covered elsewhere in Clinical
Evidence

See acute otitis media, p 314
See otitis media with effusion,

p 684

See glossary, p 658

Key Messages

¶ We found no RCTs with long term follow up.

Adults
¶ Topical antibiotics We found no RCTs with long term follow up. Two RCTs found

limited evidence that topical quinolone antibiotics improved otoscopic appear-
ances compared with placebo in adults with chronic suppurative otitis media.
Six RCTs found no clear evidence of clinically important differences among
topical antibiotics in adults. One systematic review found that topical antibiot-
ics were more effective than systemic antibiotics for reducing otoscopic
features of chronic suppurative otitis media. One RCT found no significant
effect of adding topical ceftizoxime to systemic ceftizoxime compared with
systemic ceftizoxime alone. One RCT found no significant effect of preoperative
topical antibiotics compared with no preoperative treatment in people under-
going tympanoplasty. Short term topical antibiotics have been associated with
few adverse events in RCTs. Uncontrolled case studies have reported vestibular
ototoxicity after topical non-quinolone antibiotics.

¶ Ear cleansing (aural toilet) We found no RCTs comparing ear cleansing
versus no treatment.
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¶ Systemic antibiotics We found insufficient evidence about the effects of
systemic antibiotics compared with placebo, no treatment, or topical antisep-
tics. One systematic review found that systemic antibiotics were less effective
than topical antibiotics in reducing otoscopic features of chronic suppurative
otitis media. We found no evidence about long term treatment.

¶ Topical antibiotics plus topical steroids One systematic review found
insufficient evidence from three RCTs about effects on symptoms of topical
antibiotics plus topical steroids versus placebo or topical steroids alone.

¶ Topical antiseptics We found no RCTs comparing topical antiseptics versus
placebo or no treatment. One RCT compared topical antiseptics plus ear
cleansing under microscopic control versus topical antibiotics alone or versus
oral antibiotics. It found no significant difference in the rate of persistent activity
on otoscopy. However, the RCT was too small to exclude a clinically important
difference.

¶ Topical steroids We found no RCTs comparing topical steroids versus placebo
or no treatment.

¶ Tympanoplasty with or without mastoidectomy We found no RCTs compar-
ing tympanoplasty with or without mastoidectomy versus no surgery for chronic
suppurative otitis media without cholesteatoma.

Children
¶ Ear cleansing One systematic review found no significant difference in

persistent otorrhoea or tympanic perforations with a simple form of ear
cleansing versus no ear cleansing. However, a clinically important effect cannot
be excluded.

¶ Systemic antibiotics RCTs found insufficient evidence about the effects of
systemic antibiotics in children with chronic suppurative otitis media.

¶ Topical antibiotics We found no RCTs comparing topical antibiotics versus
placebo.

¶ Topical antibiotics plus topical steroids We found insufficient evidence from
small RCTs to compare topical antibiotics plus topical steroids versus cleansing
only or topical antiseptics. We found no RCTs comparing topical antibiotics plus
topical steroids versus either topical treatment alone.

¶ Topical antiseptics Two RCTs found no significant reduction in otorrhoea with
topical antiseptics versus placebo after 2 weeks. One RCT found no significant
difference in otorrhoea with topical antiseptics versus topical antibiotic plus
steroid. However, the RCTs were too small to exclude a clinically important
effect.

¶ Topical steroids We found no RCTs comparing topical steroids versus placebo.
¶ Tympanoplasty with or without mastoidectomy We found no RCTs compar-

ing tympanoplasty with or without mastoidectomy versus no surgery for chronic
suppurative otitis media without cholesteatoma.

DEFINITION Chronic suppurative otitis media is persistent inflammation of the
middle ear or mastoid cavity. Synonyms include “chronic otitis
media (without effusion)”, chronic mastoiditis, and chronic tym-
panomastoiditis. Chronic suppurative otitis media is characterised
by recurrent or persistent ear discharge (otorrhoea) over 2–6 weeks
through a perforation of the tympanic membrane. Typical findings
also include thickened granular middle ear mucosa, mucosal pol-
yps, and cholesteatoma (see glossary, p 658) within the middle ear.
Chronic suppurative otitis media is differentiated from chronic otitis
media with effusion, in which there is an intact tympanic membrane

Chronic suppurative otitis media
Ea

r,
no

se
,a

nd
th

ro
at

di
so

rd
er

s
646

 BMJ Publishing Group Ltd 2004



with fluid in the middle ear but no active infection. Chronic suppu-
rative otitis media does not include chronic perforations of the
eardrum that are dry, or only occasionally discharge, and have no
signs of active infection.

INCIDENCE/
PREVALENCE

The worldwide prevalence of chronic suppurative otitis media is
65–330 million people. Between 39–200 million (60%) suffer from
clinically significant hearing impairment. Otitis media was estimated
to have caused 28 000 deaths and loss of over 2 million Disability
Adjusted Life Years (see glossary, p 658) in 2000,1 94% of which
were in developing countries. Most of these deaths were probably
due to chronic suppurative otitis media because acute otitis media
is a self limiting infection. Estimates of prevalence are shown in
table A on web extra.2–32

AETIOLOGY/
RISK FACTORS

Chronic suppurative otitis media is assumed to be a complication of
acute otitis media, but the risk factors for chronic suppurative otitis
media are not clear. Frequent upper respiratory tract infections and
poor socioeconomic conditions (overcrowded housing,33 hygiene,
and nutrition) may be related to the development of chronic
suppurative otitis media.34,35 Improvement of housing, hygiene,
and nutrition in Maori children was associated with a halving of the
prevalence of chronic suppurative otitis media between 1978 and
1987.36 See also acute otitis media, p 314.

PROGNOSIS Most children with chronic suppurative otitis media have mild to
moderate hearing impairment (about 26–60 dB increase in hearing
thresholds) based on surveys among children in Africa, Brazil,37

India,38 and Sierra Leone,39 and among the general population in
Thailand.40 In many developing countries, chronic suppurative otitis
media represents the most frequent cause of moderate hearing loss
(40–60 dB).41 Persistent hearing loss during the first 2 years of life
may increase learning disabilities and poor scholastic perform-
ance.42 Spread of infection may lead to life threatening complica-
tions such as intracranial infections and acute mastoiditis.43 The
frequency of serious complications fell from 20% in 1938 to 2.5%
in 1948 and is currently estimated to be about 0.24% in Thailand
and 1.8% in Africa. This is believed to be associated with increased
use of antibiotic treatment, tympanoplasty, and mastoidectomy
(see glossary, p 658).44–46 Cholesteatoma is another serious com-
plication that has been found in a variable proportion of people with
chronic suppurative otitis media (range 0–60%).47–50 In the West,
the incidence of cholesteatoma is low (in 1993 in Finland the age
standardised incidence of cholesteatoma was eight new cases per
100 000 population/year).51

AIMS OF
INTERVENTION

To improve symptoms of otorrhoea; heal perforations; improve
hearing; and reduce complications, with minimum adverse effects
of treatment.

OUTCOMES Dichotomous variables: Proportion of people with otorrhoea
measured subjectively or by otoscopy; with tympanic perforation;
hearing loss; intra- and extracranial complications; death; or
adverse effects. The correlation between subjective cessation of
otorrhoea and otoscopic findings was poor in one RCT.52 Many RCTs
used compound outcomes (e.g. otoscopic finding of otorrhoea or
otoscopic finding of inflammation in the middle ear). Continuous
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variables: Duration of otorrhoea free periods; severity of hearing
loss. “Otoscopic activity” refers to appearances on otoscopy such
as active discharge from the middle ear and inflammation of the
middle ear mucosa.

METHODS Clinical Evidence search and appraisal March 2003. We found one
systematic review (search date 1996, 24 RCTs, 1660 people) of
treatments for chronic suppurative otitis media.53 It did not analyse
results for children and adults separately. We have excluded all
studies that included both adults (aged ≥ 16) and children (aged
≤ 10),54–57 or which failed to specify the age of participants.58,59

The RCTs varied in their definitions of chronic suppurative otitis
media and measurements of severity. All RCTs were brief (7 days to
3 weeks). Most had inadequate methods for us to draw reliable
conclusions (see main text for descriptions). Participants with
cholesteatoma were excluded from most, but not all, trials. All trials
excluded people with impending serious complications.

QUESTION What are the effects of treatments for chronic
suppurative otitis media in adults?

OPTION EAR CLEANSING (AURAL TOILET)

We found no RCTs of ear cleansing versus no treatment in adults.

Benefits: We found one systematic review (search date 1996), which found
no RCTs in adults comparing ear cleansing (see glossary, p 658)
versus no treatment.53

Harms: We found no RCTs.

Comment: Techniques of ear cleansing vary considerably. In Western countries,
microsuction of the external and middle ear under microscopic
control by a trained operator is the standard method of ear cleans-
ing. Microscopic examination of the ear with ear cleansing is an
important aspect of diagnosis of persistent otorrhoea. RCTs com-
paring ear cleansing versus no treatment would probably be con-
sidered unethical.

OPTION TOPICAL ANTIBIOTICS

We found no RCTs with long term follow up. Two RCTs found limited
evidence that topical quinolone antibiotics improved otoscopic
appearances compared with placebo in adults with chronic suppurative
otitis media. Six RCTs found no clear evidence of clinically important
differences among topical antibiotics in adults. One systematic review
found that topical antibiotics were more effective than systemic
antibiotics for reducing otoscopic features of chronic suppurative otitis
media. One RCT found no significant effect of adding topical ceftizoxime
to systemic ceftizoxime compared with systemic ceftizoxime alone. One
RCT found no significant effect of preoperative topical antibiotics
compared with no preoperative treatment in people undergoing
tympanoplasty. Short term topical antibiotics have been associated with
few adverse events in RCTs. Uncontrolled case studies have reported
vestibular ototoxicity after topical non-quinolone antibiotics.
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Benefits: Versus placebo: We found no systematic review but found two
small RCTs in adults.60,61 Both RCTs found that quinolone topical
antibiotics improved otorrhoea compared with placebo, but both
RCTs had weak methods. The first RCT (50 adults with chronic
suppurative otitis media but no cholesteatoma [see glossary,
p 658] in a hospital clinic in Thailand) found that, after 7 days,
topical ciprofloxacin in 0.9% sodium chloride (5 drops 0.25 g/L 3
times/day for 7 days) significantly reduced persistent signs on
otoscopic examination compared with topical 0.9% sodium chloride
(3/19 [16%] had persistent signs with ciprofloxacin v 14/16 [88%]
with 0.9% sodium chloride solution; RR 0.18, 95% CI 0.06 to 0.52;
NNT 2, 95% CI 2 to 3).60 The RCT lasted only 7 days, had 30% loss
to follow up (15/50), and did not clearly describe the methods of
randomisation and allocation concealment. The second RCT (51
adults with chronic suppurative otitis media without cholesteatoma
in a hospital clinic in Israel; 60 ears) compared 3 weeks’ treatment
with topical ciprofloxacin versus topical tobramycin versus a dilute
antiseptic solution (1% aluminium acetate), which was used as a
placebo.61 It found that ciprofloxacin significantly reduced the
proportion of people with unimproved otorrhoea compared with
diluted aluminium acetate (4/19 [21%] with ciprofloxacin v 10/17
[59%] with diluted aluminium acetate; OR 0.21, 95% CI 0.06 to
0.80; NNT 3, 95% CI 2 to 18). The RCT found that tobramycin did
not significantly reduce otorrhoea compared with control (5/18
[28%] with tobramycin v 10/17 [59%] with control; OR 0.29, 95%
CI 0.08 to 1.09). This RCT randomised people to treatments, but
presented results in terms of number of ears. The 1% aluminium
acetate may not have been an inert control (see topical antiseptics,
p 651). Versus each other: We found one systematic review
(search date 1996,53 4 RCTs, 406 adults) and two subsequent
RCTs (see table 1, p 662).61,66 Three RCTs found no clear difference
between the otoscopic response with a topical quinolone (cipro-
floxacin) and that with topical non-quinolones (gentamicin,
tobramycin, and polymyxin–neomycin–hydrocortisone). The three
RCTs comparing different topical non-quinolone antibiotics found
no significant difference in the proportion of people who still had a
wet ear on otoscopy at the end of treatment (see table 1,
p 662).67–69 Versus systemic antibiotics: See benefits of sys-
temic antibiotics, p 652. Versus topical antiseptics: See benefits
of topical antiseptics, p 651. Added to systemic antibiotics: We
found one RCT (248 adults), which compared topical ceftizoxime
(2 g/day) versus 0.9% sodium chloride solution among people who
were given intramuscular ceftizoxime for 7 days.70 It found no
significant difference at the end of treatment between the two
groups in terms of improvement of symptoms and otoscopic find-
ings (improvement 96% with topical ceftizoxime v 93% with 0.9%
sodium chloride; RR and CI not reported). Added to non-antibiotic
treatments: We found one RCT (101 adults about to undergo
tympanoplasty [see glossary, p 658]), which compared preopera-
tive topical ofloxacin instilled for 10 minutes, preoperative topical
ofloxacin instilled for 3 minutes, or no preoperative topical

Chronic suppurative otitis media
Ear,nose,and

throat
disorders

649

 BMJ Publishing Group Ltd 2004



treatment.71 It found no significant difference among groups for
closure of tympanic perforations (28/33 with 10 minuntes
ofloxacin; 27/33 with 3 minutes ofloxacin; 31/35 with no treat-
ment). However, the study may have lacked power to detect
clinically important differences.

Harms: Topical antibiotics versus placebo: One systematic review found
that adverse drug reaction rates in RCTs were low and did not vary
appreciably among antibiotics.53 The adverse events included Can-

dida infections, dizziness, itching, stinging, and earache. One sub-
sequent small RCT found no reported adverse events with topical
ciprofloxacin used for 7 days in 19 ears.60 Another subsequent RCT
(322 people) found no significant difference in adverse event rate
with topical ciprofloxacin versus topical polymyxin-B plus neomycin
plus hydrocortisone (24/165 [15%] with ciprofloxacin v 12/153
[8%] with topical polymyxin-B plus neomycin plus hydrocortisone;
RR 1.86, 95% CI 0.96 to 3.6).66 Vertigo was reported by two people
with topical ciprofloxacin and by none using topical polymyxin-B plus
neomycin plus hydrocortisone. Ototoxic effects of topical
antibiotics: We found one systematic review53 and two subsequent
RCTs55,60 in adults and children, which examined hearing before
and after topical antibiotics. The systematic review (search date
1996, 11 RCTs)53 found negligible or no change in hearing after
topical antibiotics. Three RCTs in adults and children54,55,60 found
no case of worsened hearing in those who were given topical
ciprofloxacin or topical aminoglycoside. One RCT found deteriora-
tion of the audiogram in only one person with topical polymyxin-B
plus neomycin plus hydrocortisone after 6–12 days (0/157 with
topical ciprofloxacin v 1/138 with topical polymyxin-B plus neomy-
cin plus hydrocortisone; OR 0.12, 95% CI 0.002 to 5.99).66 The
clinical importance of this difference is unclear.

Comment: There is consensus that topical antibiotics must be combined with
thorough ear cleansing to be effective. We found no evidence about
long term effects on complications. The comparative RCTs were
small and their quality variable. We found no clear evidence from
RCTs of ototoxicity from any topical antibiotic. Evidence about
ototoxicity is based only on the assessment of audiograms after
short term exposure to the antibiotics, and uncontrolled case
studies have reported ototoxicity associated with some topical
non-quinolone antibiotics for 7–120 days.68,69,72 Most of the
people in the observational studies had vestibular rather than
cochlear symptoms, suggesting that the evidence from audiograms
and hearing tests may not exclude ototoxicity. Most topical non-
quinolone antibiotics have license restrictions against prolonged
use, or use in people with perforation of the ear drum.

OPTION TOPICAL ANTIBIOTICS PLUS TOPICAL STEROIDS

We found no RCTs with long term follow up. Two small RCTs found that
topical non-quinolone antibiotics plus topical steroid improved otoscopic
appearances compared with placebo. One RCT found that topical
non-quinolone antibiotic plus steroid improved otoscopic appearances
compared with topical steroid alone. However, we are unable to draw
reliable conclusions from this study.
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Benefits: Versus placebo: We found one systematic review (search date
1996,53 2 RCTs,52,73 196 people, no pooling of results) of com-
bined topical antibiotics plus steroid for 4–6 weeks compared with
placebo. Both RCTs found that topical antibiotics plus steroid
significantly reduced persistent otorrhoea compared with control.
The first RCT (123 adults with chronic suppurative otitis media, no
cholesteatoma, and no open mastoid cavity) found that significantly
fewer people had otoscopically active otitis after treatment with
gentamicin plus hydrocortisone than with placebo (appearance of
active otitis: 33/64 [52%] people with treatment v 44/59 [75%]
with placebo; OR 0.38, 95% CI 0.18 to 0.78).52 Similar results
were found in 42 other people who had an open mastoid cavity. The
second RCT (31 adults) also found that gentamicin plus hydrocor-
tisone reduced active otitis media on otoscopy compared with
placebo at the end of 4 weeks of treatment (6/17 [35%] with
treatment v 11/14 [79%] with placebo; OR 0.18, 95% CI 0.05 to
0.75).73 Versus topical steroid: The systematic review53 identi-
fied one RCT (64 adults),67 which found that topical gentamicin plus
hydrocortisone reduced the proportion of people with persistent
activity on otoscopy compared with betametasone after 3 weeks of
treatment (6/30 [20%] with gentamicin–hydrocortisone v 17/24
[71%] with betametasone; RR 0.28, 95% CI 0.13 to 0.60; NNT 2,
95% CI 2 to 4).

Harms: See harms under topical antibiotics, p 650.

Comment: See comment under topical antibiotics, p 650.

OPTION TOPICAL ANTISEPTICS (ALUMINIUM ACETATE, BORAX,
BORIC ACID, HYDROGEN PEROXIDE, IODINE POWDER)

We found no systematic review and no RCTs comparing topical antiseptics
versus placebo or no treatment. One RCT in adults found no significant
difference with topical antiseptics plus ear cleansing under microscopic
control versus topical antibiotics or versus oral antibiotics. The RCT was
too small to establish or exclude a clinically important effect from topical
antiseptics in adults.

Benefits: Versus placebo: We found no systematic review and no RCT.
Versus topical antibiotics: We found one systematic review
(search date 1996,53 1 RCT,74 51 adults). The included RCT
compared three treatments: topical antiseptics, topical antibiotics,
and oral antibiotics.74 It found no significant difference between
topical antiseptics (boric acid and iodine powder plus ear cleansing
[see glossary, p 658] under microscopic vision) and topical antibi-
otics (gentamicin or chloramphenicol) in persistent activity on
otoscopy (13/20 [65%] with topical antiseptics v 15/18 [83%] with
topical antibiotics; OR 0.40, 95% CI 0.10 to 1.66).74 Versus
systemic antibiotics: See benefits of systemic antibiotics, p 652.

Harms: Adverse effects included dizziness and local pain. The systematic
review found negligible or no changes in hearing acuity after topical
treatment.53

Comment: The available evidence from RCTs in adults is insufficient to estab-
lish or exclude a clinically important effect from topical antiseptics.

Chronic suppurative otitis media
Ear,nose,and

throat
disorders

651

 BMJ Publishing Group Ltd 2004



OPTION TOPICAL STEROIDS

We found no RCTs in adults comparing topical steroids versus placebo or
no treatment.

Benefits: We found no systematic review or RCTs.

Harms: We found no systematic review or RCTs.

Comment: Topical steroids have been used in combination with topical anti-
biotics (see topical antibiotics, p 649).

OPTION SYSTEMIC ANTIBIOTICS

We found insufficient evidence about the effects of systemic antibiotics
versus placebo, no treatment, or topical antiseptics. One systematic
review found that systemic antibiotics were less effective than topical
antibiotics in reducing otoscopic features of chronic suppurative otitis
media. We found no evidence about long term treatment.

Benefits: Versus placebo in people receiving no other treatment: We
found one systematic review (search date 1996), which found no
RCTs investigating the effects of systemic antibiotics in adults
receiving no other treatment.53 Versus topical antibiotics: We
found one systematic review (search date 1996,53 5 RCTs, 271
adults) (see table 2, p 663).74–78 All RCTs found a better response
with topical antibiotics than with systemic antibiotics. The topical
antibiotics used were ofloxacin, ciprofloxacin, gentamicin, and
chloramphenicol. The systemic antibiotics were oral cefalexin,
cloxacillin, amoxicillin, ofloxacin, ciprofloxacin, co-amoxiclav, and
intramuscular gentamicin. The systematic review found that, over-
all, topical antibiotics were more effective than systemic antibiotics
at reducing otoscopic features of chronic suppurative otitis media
by the end of the trials (34/153 [22%] with topical antibiotics v

77/138 [56%] with systemic antibiotics; OR 0.23, 95% CI 0.14 to
0.37). Versus topical antiseptics: We found one systematic
review (search date 1996, 2 RCTs, 152 people).53 The first RCT (51
adults) compared three treatments: oral antibiotics (cefalexin, flu-
cloxacillin, cloxacillin, or amoxicillin according to bacterial sensitiv-
ity), topical antiseptics (boric acid and iodine powder plus ear
cleansing [see glossary, p 658] under microscopic vision), and
topical antibiotics (gentamicin or chloramphenicol).74 It found no
significant difference between oral antibiotics and topical antisep-
tics in the rate of persistent activity on otoscopy (8/13 [62%] with
oral antibiotics v 13/20 [65%] with topical antiseptics v 15/18
[83%] with topical antibiotics; for oral antibiotic v topical antiseptic:
OR 0.87, 95% CI 0.21 to 3.61). The second RCT (119 people with
an age range from 11–79 years) found no significant difference
between topical hydrogen peroxide or boric acid for 10–20 days
versus various systemic antibiotics (choice based on sensitivity
results, administered orally or intravenously) for otoscopically per-
sistent discharge or inflamed mucosa at the end of treatment
(33/71 [46%] with systemic antibiotic v 29/48 [60%] with topical
antiseptic: OR 0.58, 95% CI 0.28 to 1.19). The confidence interval
was too large to exclude a clinically important difference. Systemic
antibiotics versus other systemic antibiotics: We found one
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systematic review (search date 1996,53 1 RCT, 75 adults) and one
subsequent RCT (see comment below).79 The RCT in the systematic
review found no clear evidence of differences between oral cipro-
floxacin (500 mg twice daily) and amoxicillin–clavulanate (500 mg
3 times daily) given for 5–10 days in persistent otoscopic activity at
3–4 weeks (16/40 [40%] with ciprofloxacin v 22/35 [63%] with
amoxicillin–clavulanate; OR 0.41, 95% CI 0.16 to 1.00). The sub-
sequent RCT (190 adults) found no significant difference between
oral cefotiam hexetil and amoxicillin–clavulanate given for 10 days
in persistent otoscopic abnormality after the end of treatment
(37/94 [39%] with cefotiam v 33/94 [35%] with
amoxicillin–clavulanate; OR 1.20, 95% CI 0.67 to 2.16).79 Added
to other non-antibiotic treatments: We found one systematic
review (search date 1996,53 1 RCT,80 26 adults) comparing sys-
temic antibiotics versus placebo in people receiving other forms of
treatment. The RCT (26 adults having mastoidectomy/
tympanoplasty [see glossary, p 658]) found that intravenous
ceftazidime (2 g 12 hours preoperatively and 1–2 g 8 hourly for 5
days postoperatively) reduced the proportion of people with otor-
rhoea on otoscopy or with positive Pseudomonas aeruginosa cul-
tures at 2 months compared with no antibiotic (1/14 [7%] with iv
ceftazidime v 7/12 [58%] with no antibiotic; OR 0.10, 95% CI 0.02
to 0.51).80 Although randomisation was thorough, groups are likely
to have been unbalanced for baseline severity, with more people in
the antibiotic arm having only tympanoplasty. Added to topical
antibiotics: We found one systematic review (search date 1996,53

2 RCTs,75,80 100 adults). The first included RCT found no significant
difference in otorrhoea at 2 weeks with topical ciprofloxacin with
and without oral ciprofloxacin given for 5–10 days (5/20 [25%] with
oral ciprofloxacin v 3/20 [15%] with no oral ciprofloxacin; OR 1.84,
95% CI 0.40 to 8.49).75 The second RCT found no significant
difference in otorrhoea at the end of treatment with topical
gentamicin–hydrocortisone (for 4 weeks) with and without oral
metronidazole given for 2 weeks (6/14 [43%] with metronidazole v

6/16 [38%] without metronidazole; OR 1.24, 95% CI 0.29 to
5.23).81 Oral plus topical non-quinolone antibiotics versus
topical quinolone antibiotics alone: We found one RCT (80
adults, 89 ears),82 which found that topical ofloxacin (0.3%)
reduced the proportion of ears exhibiting persistent signs (ear pain,
discharge, or inflammation on otoscopic examination) after 2 weeks
compared with oral amoxicillin (amoxycillin) plus topical chloram-
phenicol (33% of ears with ofloxacin v 63% of ears with oral
amoxicillin plus topical chloramphenicol; number of ears examined
not stated; P < 0.001). The RCT randomised people but analysed
the number of ears with persistent otorrhoea.

Harms: The systematic review found that adverse effects of systemic
antibiotics include Candida infections, headache, nausea, and
allergic reactions.53 One RCT (80 adults) reported ototoxicity
(defined as an elevation in bone conduction thresholds,
speech reception thresholds of ≥ 5 dB, or both) with
amoxicillin–chloramphenicol but not with ciprofloxacin (absolute
numbers not stated).82
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Comment: We found two further, recent RCTs comparing quinolone versus
non-quinolone antibiotics; they are being translated and their
results will be included in future Clinical Evidence updates.83,84

OPTION MASTOIDECTOMY AND/OR TYMPANOPLASTY

We found no RCTs comparing tympanoplasty with or without
mastoidectomy versus no surgery in people with chronic suppurative
otitis media and without cholesteatoma.

Benefits: We found no systematic review and no RCTs.

Harms: We found no RCTs.

Comment: We found many retrospective cohort studies. One of these (41
people with bilateral chronic suppurative otitis media operated on at
one unit in Italy) compared hearing in ears that had previous
tympanoplasty versus hearing in contralateral ears treated without
surgery.85 The hearing in both operated and non-operated ears
progressively deteriorated, but the rate of decline was significantly
slower in operated ears. Tympanoplasty can be combined with
mastoidectomy (see glossary, p 658) when the possibility of restor-
ing some functional hearing without jeopardising surgical clearance
of the disease exists. Observational studies have found that the
success of surgery depends on several factors: age, technical skill
of the surgeon,86 availability of remnant eardrum and ossicles,87

and type of mastoidectomy performed. The success rate for sealing
a tympanic perforation with a graft can be 90–95%. Hearing deficit
may be corrected in about 50–70% of operated ears.88–90

QUESTION What are the effects of treatments for chronic
suppurative otitis media in children?

OPTION EAR CLEANSING

One systematic review found insufficient evidence from two RCTs to
compare a simple form of ear cleansing versus no ear cleansing in
children with chronic suppurative otitis media.

Benefits: Versus no treatment: We found one systematic review (search
1996,53 2 RCTs,91,92 658 children), which found no significant
difference in persistent otorrhoea or persistent ear drum perforation
between a simple form of ear cleansing (see glossary, p 658) and
no ear cleansing over 3–16 weeks (persisting otorrhoea, 2 RCTs;
125/170 [74%] with ear cleansing v 91/114 [80%] with no treat-
ment; OR 0.63, 95% CI 0.36 to 1.12; persisting tympanic perfora-
tions, 1 RCT;91 125/144 [87%] v 63/73 [87%]; OR 1.04, 95%
CI 0.46 to 2.38).

Harms: The review did not provide any evidence about the adverse effects of
ear cleansing.

Comment: Techniques of ear cleansing vary considerably. In some countries,
microsuction of the external and middle ear under microscopic
control by a trained operator is a standard method of ear cleansing.
In other countries, cleansing of the external auditory canal may be
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performed by parents, carers, or peers by dry mopping with cotton
wool on orange sticks around four times daily. Both RCTs were
performed in areas with a high prevalence of chronic suppurative
otitis media (Solomon Islands91 and Kenya92). The first RCT fol-
lowed all the randomised children for 6 weeks but presented results
as number of ears with persistent otorrhoea.91 The second RCT
randomised 145 schools but analysed the numbers of children with
persistent otorrhoea.92 It followed children for 16 weeks, but
analysed results only for the 72% of the children who completed the
RCT. Neither study described allocation concealment methods. In
one RCT,23 the randomisation process was described, but outcome
assessors were not blinded to treatment allocation. The results of
the meta-analysis in the systematic review53 need to be
approached with care because it combined results from the first
RCT for the numbers of ears with persistent signs at 6 weeks with
results from the second RCT for the number of children with
persistent signs after 16 weeks. There was significant heterogeneity
between the two RCTs in the effect of ear cleansing on otorrhoea
(P = 0.02). Overall, we found no good evidence of benefit from
simple ear cleansing, but the evidence is not strong enough to
exclude a clinically important benefit.

OPTION TOPICAL ANTIBIOTICS

We found no RCTs about the effects of topical antibiotics in children with
chronic suppurative otitis media.

Benefits: We found one systematic review (search date 1996, no RCTs
exclusively in children) and no subsequent RCTs.53

Harms: We found insufficient evidence.53

Comment: We found no RCTs evaluating ototoxicity from any topical antibiotic.
Evidence about ototoxicity is based only on the assessment of
audiograms after short term exposure to the antibiotics, and uncon-
trolled case studies have reported ototoxicity associated with use of
some topical non-quinolone antibiotics for 7–120 days.93–95 Most
of the people in the observational studies had vestibular rather than
cochlear symptoms, suggesting that the evidence from audiograms
and hearing tests may not exclude ototoxicity. Most topical non-
quinolone antibiotics have license restrictions against prolonged
use, or use in people with perforation of the eardrum.

OPTION TOPICAL ANTIBIOTICS PLUS TOPICAL STEROIDS

We found insufficient evidence from small RCTs to compare topical
antibiotics plus topical steroids versus cleansing only or topical
antiseptics. We found no RCTs comparing topical antibiotics plus topical
steroids versus either topical treatment alone.

Benefits: Versus placebo: We found one systematic review (search date
1996,53 1 RCT,91 50 children, 67 ears) comparing combined
topical antibiotics plus steroid (topical dexamethasone 0.05%,
framycetin sulphate 0.5%, gramicidin 0.005%) versus ear cleans-
ing (see glossary, p 658) only. The RCT found no significant
difference between topical antibiotics plus steroid and ear cleansing
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only in the proportion of ears with unchanged otorrhoea on otos-
copy after 6 weeks (17/41 [42%] with topical antibiotic plus steroid
plus ear cleansing v 13/26 [50%] with ear cleansing alone;
OR 0.71, 95% CI 0.27 to 1.90). Versus topical antiseptics: We
found one systematic review (search date 1996,53 1 RCT,91 55
children, 73 ears), which found no significant difference between
topical antiseptic (boric acid 2% in 20% alcohol, 3 drops to each
ear, 4 times daily after ear cleansing) and topical antibiotic plus
steroid (dexamethasone 0.05%, framycetin sulphate 0.5%, grami-
cidin 0.005%) in the proportion of ears with persistent otorrhoea
(12/32 [38%] with topical antiseptic v 17/41 [41%] with topical
antibiotic plus steroid; OR 0.85, 95% CI 0.33 to 2.17). Versus
topical steroid or topical antibiotics alone: The systematic
review found no RCTs.53

Harms: The RCTs did not provide any evidence about harms.53

Comment: One RCT23 found no difference in effectiveness between topical
antibiotics with steroids and ear cleansing alone. However, this
study was small, did not report methods for allocation concealment
and blinding, and randomised children but analysed ears. We found
no RCTs or systematic reviews about long term effects on compli-
cations. See comment under topical antibiotics, p 655.

OPTION TOPICAL ANTISEPTICS (ALUMINIUM ACETATE, BORAX,
BORIC ACID, HYDROGEN PEROXIDE, IODINE POWDER)

Two RCTs in children found no significant reduction of otorrhoea with
topical antiseptics versus placebo. One RCT in children found no
significant difference in otorrhoea between topical antiseptics and topical
antibiotic plus steroid. The RCTs were too small to exclude a clinically
important effect.

Benefits: Versus placebo: We found no systematic review but found two
RCTs.91,96 The first RCT (60 children with otorrhoea in a hospital
clinic in South Africa, 67 ears) compared aluminium acetate solu-
tions of varying concentrations (13% v 3.25% v 1.3%).96 The most
dilute solution was considered to be inactive. Results were obtained
for 56 (84%) ears. The RCT found no significant difference in dry
ears after 2 weeks (21/26 [81% of ears] with 13% aluminium
acetate v 15/20 [75%] with a 3.25% aluminium acetate v 5/10
[50%] with 1.3% aluminium acetate; P = 0.18). The second RCT
(43 children, 58 ears) found no significant difference between
topical antiseptic (boric acid 2% in 20% alcohol, 3 drops to each
ear, 4/day after ear cleansing [see glossary, p 658]) and ear
cleansing alone in the proportion of children with unchanged
otoscopic appearance after 6 weeks (12/32 [38%] with topical
antiseptic v 13/26 [50%] with ear cleansing alone; OR 0.61, 95%
CI 0.22 to 1.71).91 Versus topical antibiotic plus steroid: See
benefits of topical antibiotics plus topical steroids, p 655. Versus
systemic antibiotics: See benefits of systemic antibiotics in chil-
dren, p 657.

Harms: Adverse effects included dizziness and local pain. The systematic
review found negligible or no changes in hearing acuity after topical
treatment.53
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Comment: We found small studies, which found no difference in the short term
effects of topical antiseptics compared with systemic antibiotics
(see systemic antibiotics, p 657). The available evidence is insuffi-
cient to establish or exclude a clinically important effect from topical
antiseptics.

OPTION TOPICAL STEROIDS

We found no RCTs comparing topical steroids versus placebo or no
treatment in children.

Benefits: We found no systematic review or RCTs.

Harms: We found no RCTs.

Comment: None.

OPTION SYSTEMIC ANTIBIOTICS

RCTs found insufficient evidence of the effects of systemic antibiotics in
children with otitis media.

Benefits: Versus placebo in children receiving no other treatment: We
found one systematic review (search date 1996),53 which found no
RCTs investigating the effects of systemic antibiotics in children
receiving no other treatment. Versus topical antibiotics: We
found one systematic review (search date 1996, no RCTs) and no
subsequent RCTs.53 Versus topical antiseptics: One systematic
review (search date 1996) found no RCTs.53 Systemic antibiotics
versus other systemic antibiotics: We found one systematic
review (search date 1996,53 1 RCT, 36 children) and one subse-
quent RCT.97 The systematic review found no significant difference
in otoscopic evidence of otorrhoea between intravenous mezlocillin
and intravenous ceftazidime at the end of treatment (otoscopic
evidence of otorrhoea: 0/17 [0%] with mezlocillin v 0/19 [0%] with
ceftazidime).53 The subsequent RCT (30 children) found no signifi-
cant difference in success rates (complete disappearance of dis-
charge) and days to disappearance between ceftazidime and aztre-
onam (disappearance of discharge: 84.6% with ceftazidime v 67%
with aztreonam; P value reported as not significant; days to disap-
pearance of discharge: 7.9 days with ceftazidime v 8.4 days with
aztreonam).97 Added to non-antibiotic treatments: We found
one systematic review (search date 1996,53 1 RCT,98 33 children).
The RCT (33 children having ear cleansing by suctioning and
debridement for 1–2 weeks) found that intravenous antibiotic
(mezlocillin or ceftazidime for 3–21 days) significantly reduced
persistent otorrhoea detected at otoscopy after 6 months com-
pared with no antibiotic (0/21 [0%] with iv antibiotic v 11/12 [92%];
OR 0.02, 95% CI 0.004 to 0.08). Added to topical antibiotics:
We found one systematic review (search date 1996,53 1 RCT91).
The RCT (62 children, 81 ears, all treated with ear cleansing plus
drops containing dexamethasone 0.05%, framycetin sulphate
0.5%, gramicidin 0.005%) found no significant difference between
oral clindamycin and no clindamycin (15 mg/kg daily) on the pro-
portion of ears with unchanged otoscopic otorrhoea after 6 weeks
(23/40 [58%] with clindamycin v 17/41 [41%] without clindamycin;
OR 1.88, 95% CI 0.79 to 4.48).91
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Harms: The systematic review found that (in all age groups) adverse effects
of systemic antibiotics included Candida infections, headache,
nausea, and allergic reactions.53

Comment: We found no clear evidence from RCTs that systemic antibiotics
differ in their effectiveness. The studies in children found similar
results to those in adults.

OPTION MASTOIDECTOMY AND/OR TYMPANOPLASTY

We found no RCTs in children comparing tympanoplasty with or without
mastoidectomy versus no surgery for chronic suppurative otitis media
without cholesteatoma.

Benefits: We found no systematic review and no RCTs.

Harms: We found no RCTs.

Comment: We found no evidence from RCTs, but found numerous retrospective
observational studies. Tympanoplasty is often combined with mas-
toidectomy whenever the possibility of restoring some functional
hearing without jeopardising surgical clearance of the disease
exists. Observational studies have found that the success of surgery
depends on several factors (age, technical skill of the surgeon,99

presence of middle ear discharge,100 type of mastoidectomy per-
formed, and technique of middle ear construction86). Success rate
for sealing a tympanic perforation with a graft can be 90–95%.
Hearing deficit may be corrected in about 50–70% of operated
ears.88–90

GLOSSARY
Cholesteatoma An accumulation of epithelial debris in the middle ear cavity that
can arise congenitally or can be acquired. The tissue is probably derived from skin.
It grows slowly but can erode and destroy adjacent structures (ossicles, the
mastoid, the inner ear, or the bone leading to the intracranial cavity) potentially
leading to persistent pain and otorrhoea, hearing loss, dizziness, facial nerve
paralysis, and intracranial infection.

Disability Adjusted Life Year (DALY) A measure of the impact of a condition,
designed to include the loss attributable to premature death and the loss caused
by a disability of known duration and severity. One DALY is equivalent to the loss of
1 year of healthy life.

Ear cleansing Also known as aural toilet, this consists of mechanical removal of
ear discharge and other debris from the ear canal and middle ear by mopping with
cotton pledgets, wicking with gauze, flushing with sterile solution, or suctioning.
This can be done with an otomicroscope or under direct vision with adequate
illumination of the middle ear.

Mastoidectomy A general term used to describe various surgical procedures that
are usually used to remove abnormal parts of the mastoid bone and surrounding
structures, or to allow access to the middle ear.

Tympanoplasty A general term used to describe various surgical repairs of the
eardrum or ossicles of the middle ear to improve hearing in people with conductive
deafness.
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Menière’s disease
Search date June 2003

Adrian James and Marc Thorp

QUESTIONS

Effects of treatments for acute attacks . . . . . . . . . . . . . . . . . . . . . .666
Effects of interventions to prevent acute attacks and delay
progression. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .667

INTERVENTIONS

TREATMENT FOR ACUTE
ATTACKS

Unknown effectiveness
Anticholinergics. . . . . . . . . . . .666
Benzodiazepines . . . . . . . . . . .666
Betahistine . . . . . . . . . . . . . . .666

INTERVENTIONS TO PREVENT
ACUTE ATTACKS AND DELAY
PROGRESSION

Unknown effectiveness
Aminoglycosides . . . . . . . . . .670
Betahistine (for vertigo or tinnitus)

. . . . . . . . . . . . . . . . . . . ...668
Dietary modification . . . . . . . .670
Diuretics. . . . . . . . . . . . . . . . .667
Psychological support . . . . . . .670

Trimetazidine . . . . . . . . . . . . .667
Vestibular rehabilitation . . . . . .670

Unlikely to be beneficial
Betahistine (for hearing loss) . .668

Likely to be ineffective or harmful
Lithium. . . . . . . . . . . . . . . . . .669

To be covered in future updates
Antipsychotics (prochlorperazine,

sulpiride)
Phosphodiesterase inhibitors

(ibudilast)
Surgical management
Vasodilators (isoxsuprine)

See glossary, p 671

Key Messages

Treatments for acute attacks
¶ Anticholinergics; benzodiazepines; betahistine We found no RCTs on the

effects of these interventions.

Interventions to prevent acute attacks and delay progression
¶ Betahistine (for vertigo or tinnitus) Seven RCTs provided insufficient evi-

dence to compare the effects of betahistine versus those of placebo on the
frequency and severity of attacks of vertigo, tinnitus, and aural fullness. Two
small RCTs in people with definite or possible Menière’s disease found no
significant difference in tinnitus between betahistine and trimetazidine. One of
these RCTs found that trimetazidine reduced the intensity of vertigo compared
with betahistine, but the other RCT found no significant difference in vertigo
intensity between trimetazidine and betahistine.

¶ Diuretics One small crossover RCT provided insufficient evidence about the
effects of triamterene plus hydrochlorothiazide on hearing, vertigo, or tinnitus.

¶ Trimetazidine We found no RCTs comparing trimetazidine versus placebo in
Menière’s disease. Two small RCTs in people with definite or possible Menière’s
disease found no significant difference in tinnitus between betahistine and
trimetazidine. One of these RCTs found that trimetazidine reduced the intensity
of vertigo compared with betahistine, but the other RCT found no significant
difference in vertigo intensity between trimetazidine and betahistine.
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¶ Betahistine (for hearing loss) Four RCTs in people with possible Menière’s
disease found no significant difference between betahistine and placebo in
change in hearing assessed by pure tone audiograms. Two small RCTs in people
with definite or possible Menière’s disease found no significant difference in
hearing between betahistine and trimetazidine.

¶ Lithium Two small crossover RCTs in people with possible Menière’s disease
provided insufficient evidence to compare effects of lithium versus those of
placebo on vertigo, tinnitus, aural fullness, or hearing, although they found that
lithium was associated with tremor, thirst, and polyuria in some people.

¶ Dietary modification; psychological support; aminoglycosides;
vestibular rehabilitation We found no RCTs on the effects of these interven-
tions.

DEFINITION Menière’s disease is characterised by recurrent episodes of spon-
taneous rotational vertigo and sensorineural hearing loss with
tinnitus, and a feeling of fullness or pressure in the ear. It may be
unilateral or bilateral. Acute episodes can occur in clusters of about
6–11 a year, although remission may last several months.1 The
diagnosis is made clinically.2 It is important to distinguish Menière’s
disease from other types of vertigo that might occur independently
with hearing loss and tinnitus, and respond differently to treatment
(e.g. benign positional vertigo, acute labyrinthitis). Strict diagnostic
criteria help to identify the condition. In this chapter we applied the
classification of the American Academy of Otolaryngology–Head
and Neck Surgery to indicate the diagnostic rigour used in RCTs (see
table 1, p 672).

INCIDENCE/
PREVALENCE

Menière’s disease is most common between 40–60 years of age,
although younger people may be affected.6,7 In Europe, the inci-
dence is about 50–200/100 000 a year. A survey of general
practitioner records of 27 365 people in the UK found an incidence
of 43 affected people in a 1 year period (157/100 000).8 Diagnos-
tic criteria were not defined in this survey. A survey of over 8 million
people in Sweden found an incidence of 46/100 000 a year with
diagnosis strictly based on the triad of vertigo, hearing loss, and
tinnitus.9 From smaller studies, the incidence appears lower in
Uganda10 and higher in Japan (350/100 000, based on a national
survey of hospital attendances during a single week).7

AETIOLOGY/
RISK FACTORS

Menière’s disease is associated with endolymphatic hydrops (raised
endolymph pressure in the membranous labyrinth of the inner
ear),11 but a causal relationship remains unproven.12 Specific
disorders associated with hydrops (such as temporal bone fracture,
syphilis, hypothyroidism, Cogan’s syndrome, and Mondini
dysplasia — see glossary, p 671) can produce symptoms similar to
those of Menière’s disease.

PROGNOSIS Menière’s disease is progressive but fluctuates unpredictably. It is
difficult to distinguish natural resolution from the effects of treat-
ment. Significant improvement in vertigo is usually seen in the
placebo arm of RCTs.13,14 Acute attacks of vertigo often increase in
frequency during the first few years after presentation and then
decrease in frequency in association with sustained deterioration in
hearing.6 In most people, vertiginous episodes eventually cease
completely.15 In one 20 year cohort study in 34 people, 28 (82%)
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people had at least moderate hearing loss (mean pure tone hearing
loss > 50 dB)1 and 16 (47%) developed bilateral disease. Symp-
toms other than hearing loss improve in 60–80% of people irre-
spective of treatment.16

AIMS OF
INTERVENTION

To prevent attacks of Menière’s disease; to reduce the severity of
vertigo in acute attacks; to relieve chronic symptoms of hearing loss
and tinnitus; to improve quality of life, with minimum adverse
effects of treatment.

OUTCOMES Frequency and severity of acute attacks of vertigo; hearing acuity;
severity of tinnitus; sensation of aural fullness; functional impair-
ment and quality of life; adverse effects of treatment.

METHODS Clinical Evidence search and appraisal June 2003. We excluded
studies with loss to follow up of over 20%. We excluded RCTs that
did not use American Academy of Otolaryngology–Head and Neck
Surgery diagnostic criteria.3–5

QUESTION What are the effects of treatments for acute attacks?

OPTION ANTICHOLINERGIC DRUGS

We found no RCTs about the effects of anticholinergics for acute attacks
of Menière’s disease.

Benefits: We found no systematic review and no RCTs. We found one
non-randomised trial (see comment below).17

Harms: The non-randomised trial gave no information on adverse effects.17

Comment: The non-randomised trial (37 people with definite Menière’s dis-
ease) compared an anticholinergic (glycopyrrolate 2 mg twice daily
as required) versus placebo for 4 weeks.17 It found that glycopyrro-
late significantly reduced the severity of vertigo and its impact on
quality of life compared with placebo (Dizziness Handicap Inventory,
a validated symptom score,18 change from baseline to end of trial:
76 to 37 with glycopyrrolate v 73 to 75 with placebo; P < 0.001).
The lack of randomisation means that this result should be inter-
preted with caution.

OPTION BENZODIAZEPINES

We found no RCTs about the effects of benzodiazepines for acute attacks
of Menière’s disease.

Benefits: We found no systematic review or RCTs.

Harms: We found no RCTs.

Comment: None.

OPTION BETAHISTINE

We found no RCTs about the effects of betahistine for acute attacks of
Menière’s disease.

Benefits: We found no systematic review or RCTs.
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Harms: We found no RCTs.

Comment: One observational study conducted in 1940 found that intravenous
histamine was associated with a reduced severity of acute attacks
of Menière’s disease.19

QUESTION What are the effects of interventions to prevent attacks
and delay progression?

OPTION DIURETICS

One small crossover RCT provided insufficient evidence about the effects
of triamterene plus hydrochlorothiazide on hearing, vertigo, or tinnitus.

Benefits: We found no systematic review but found one crossover RCT (33
people with possible Menière’s disease) comparing a diuretic (tri-
amterene 50 mg plus hydrochlorothiazide 25 mg) versus placebo.20

It found no significant audiological change in hearing over 17 weeks
(P > 0.2). However, the trial may have lacked power to detect a
clinically important difference. The trial provided insufficient data to
assess effects on vertigo and tinnitus (see comment below).

Harms: The RCT gave no information on adverse effects.20

Comment: In the RCT the frequency of vertigo attacks was reduced and tinnitus
was unchanged, but valid statistical analyses cannot be performed
because only the means of categorical data were presented.20

OPTION TRIMETAZIDINE

We found no RCTs comparing trimetazidine versus placebo to prevent
attacks of Menière’s disease. Two small RCTs in people with definite or
possible Menière’s disease found no significant difference between
trimetazidine and betahistine in hearing or tinnitus. One of these RCTs
found that trimetazidine reduced the intensity of vertigo compared with
betahistine, but the other RCT found no significant difference in vertigo
intensity between trimetazidine and betahistine.

Benefits: We found no systematic review. Versus placebo: We found no
RCTs. Versus betahistine: We found two RCTs.21,22 The first RCT
(20 people with definite or probable Menière’s disease) compared
trimetazidine (20 mg three times daily) versus betahistine (8 mg
three times daily) over 3 months.21 It found no significant difference
in hearing, tinnitus, aural fullness, or quality of life (RR for improved
quality of life 1.0, 95% CI 0.34 to 2.93). Trimetazidine significantly
increased the proportion of people reporting that the duration of
vertigo was “substantially better or cured” or reporting that the
intensity of vertigo was “substantially better or cured” compared
with betahistine (vertigo improved: RR 1.8, 95% CI 1.0 to 3.2;
vertigo intensity: RR 1.7, 95% CI 1.0 to 2.8). Trimetazidine also
significantly improved the global impression of vertigo scale com-
pared with betahistine, but it is not clear whether this scale has
been validated (RR for improvement 2.5, 95% CI 1.17 to 5.3).21

The second RCT (45 people with possible Menière’s disease)
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compared trimetazidine (20 mg three times daily) versus betahis-
tine (12 mg three times daily) over 2 months and found no signifi-
cant difference in hearing or tinnitus.22 A beneficial effect of
trimetazidine on vertigo intensity was reported, but this is not
confirmed by analysis of the available data (P = 0.23; 2 sided
Fisher’s exact test).22

Harms: No significant adverse effects were reported in the RCTs.21,22

Comment: None.

OPTION BETAHISTINE

Seven RCTs in people with probable or possible Menière’s disease
provided insufficient evidence to compare effects of betahistine versus
those of placebo on frequency and severity of attacks of vertigo, tinnitus,
and aural fullness. Four of the RCTs found no significant difference
between betahistine and placebo in change in hearing assessed by pure
tone audiograms. Two small RCTs in people with definite or possible
Menière’s disease found no significant difference between trimetazidine
and betahistine in hearing or tinnitus. One of these RCTs found that
trimetazidine reduced the intensity of vertigo compared with betahistine,
but the other RCT found no significant difference in vertigo intensity
between trimetazidine and betahistine.

Benefits: Versus placebo: We found one systematic review (search date
1999,23 6 RCTs,13,24–28 162 people) and one subsequent RCT that
compared betahistine versus placebo in people with Menière’s
disease.29 The review did not include a meta-analysis because of
heterogeneity among trials (see comment below).23 The first RCT
identified by the review (30 people with possible Menière’s disease)
found that betahistine (8 mg three times daily) significantly reduced
the severity of vertigo after 6 weeks compared with placebo
(P = 0.0001), tinnitus (P = 0.001), and aural fullness
(P = 0.02).24 The second RCT identified by the review (35 people
with possible Menière’s disease, crossover design) found no signifi-
cant difference between betahistine (24 mg three times daily in a
slow release formulation) and placebo in tinnutus (P = 0.68) or
aural fullness (P = 0.63) after 16 weeks.13 Vertigo was not
adequately assessed. The third RCT identified by the review (16/36
people had a possible diagnosis of Menière’s disease) found no
significant difference between betahistine (18 mg twice daily) and
placebo after 2 weeks on the proportion of people reporting
improved vertigo or tinnitus (vertigo: RR 1.17, 95% CI 0.86 to 1.58;
tinnitus: RR 2.4, 95% CI 0.11 to 51.32).25 The fourth RCT identified
by the review (10 people with possible Menière’s disease) found no
significant difference between betahistine (8 mg three times daily)
and placebo in the proportion of people with improved vertigo,
tinnitus, or aural fullness over 6–12 months (improved vertigo:
RR 5.0, 95% CI 0.3 to 84).26 None of the RCTs found any change in
hearing as assessed by pure tone audiograms.13,24–26 The remain-
ing two RCTs identified by the review reported insufficient detail to
confirm reliably that the participants had Menière’s disease.27,28

The subsequent RCT (81 people with possible or probable
Menière’s disease) found that betahistine (8 mg twice daily) signifi-
cantly reduced the frequency of attacks of vertigo and increased the
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proportion of people reporting a reduction in severity of vertigo over
3 months compared with placebo (results presented graphically;
decrease in vertigo attacks: about 65% with betahistine v about
20% with placebo, P < 0.05; reduced intensity score read from
graph: about 67% with betahistine v about 30% with placebo,
P < 0.03).29 However, the results should be interpreted with cau-
tion because it was not clear whether other outcomes were
assessed but not reported. The RCT did not report the number of
people with each outcome, severity of symptoms, or effects on
hearing.29 Versus trimetazidine: See benefits of trimetazidine,
p 667.

Harms: Versus placebo: None of the RCTs identified by the review reported
any significant adverse effects.24–28 The subsequent RCT (81 peo-
ple) found that betahistine increased headache compared with
placebo (5/41 [12.2%] with betahistine v 0/40 [0%] with placebo;
P value and CI not reported).29 It found no significant difference
between treatments for overall adverse effects (28% with betahis-
tine v 22% with placebo; P value and CI not reported).

Comment: The systematic review reported that “we found no trials with a low
risk of methodological bias which used the highest level of diagnos-
tic criteria and outcome measures”.23 It stated that the lack of
diagnostic certainty made it inappropriate to combine results.23

Bias from selective reporting of outcome measures cannot be
excluded in the subsequent RCT comparing betahistine versus
placebo.29 Crossover studies are difficult to interpret if used to
evaluate the effects of treatments on conditions that fluctuate in
intensity or if interventions have prolonged effects.30 Menière’s
disease is not a stable condition and it is unknown whether any
effects of betahistine are prolonged.

OPTION LITHIUM

Two small crossover RCTs in people with possible Menière’s disease
provided insufficient evidence to compare the effects of lithium versus
those of placebo on vertigo, tinnitus, aural fullness, or hearing, although
they found that lithium was associated with tremor, thirst, and polyuria in
some people.

Benefits: We found no systematic review but found two crossover RCTs (50
people with possible Menière’s disease) of lithium versus pla-
cebo.31,32 They reported no difference in vertigo, tinnitus, aural
fullness, or hearing, but no analysable results were presented.

Harms: In the RCTs, serum lithium concentration was checked every
2 weeks to reduce the risk of adverse effects.31,32 Two people
withdrew from one RCT because of adverse effects from lithium
(tremor, thirst, polyuria).31

Comment: The crossover RCT design may be inappropriate because Menière’s
disease is not stable and it is not clear whether the lithium is free of
other effects.31,32 Dosage was adjusted to maintain serum lithium
concentration between 0.7–1.1 mmol/L.
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OPTION DIETARY MODIFICATION

We found no RCTs about the effects of dietary modification in preventing
attacks of Menière’s disease.

Benefits: We found no systematic review or RCTs.

Harms: We found no RCTs.

Comment: It has been suggested that a low salt diet reduces endolymphatic
pressure in endolymphatic hydrops,33 but we found no RCTs.

OPTION AMINOGLYCOSIDES

We found no RCTs about the effects of aminoglycosides in preventing
attacks of Menière’s disease.

Benefits: We found no systematic review or RCTs.

Harms: Aminoglycosides have been reported to be associated with a risk of
severe disruption of balance (including oscillopsia [see glossary,
p 671]) and sensorineural hearing loss.34

Comment: Aminoglycosides have been used in severe bilateral Menière’s
disease,35–37 but we found no evidence from RCTs to support or to
refute this.

OPTION PSYCHOLOGICAL SUPPORT

We found no RCTs about psychological support, such as reassurance, to
prevent attacks of Menière’s disease.

Benefits: We found no systematic review or RCTs.

Harms: We found no RCTs.

Comment: We found no good evidence about the effect of psychological
support on Menière’s disease. However, symptomatic improvement
is seen with all treatments, including placebo16,31 or being put on a
waiting list for surgery.38 Improvements noted after these types of
psychological support have not been distinguished from improve-
ments attributable to the natural history of Menière’s disease.

OPTION VESTIBULAR REHABILITATION

We found no RCTs about the effects of vestibular rehabilitation exercises
on Menière’s disease.

Benefits: We found no systematic review or RCTs.

Harms: We found no RCTs.

Comment: Improvements noted after vestibular rehabilitation (see glossary,
p 671) have not been distinguished from spontaneous improve-
ment in Menière’s disease.
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GLOSSARY
Cogan’s syndrome Episodic vertigo of the Menière’s type, hearing loss, and
interstitial keratitis, without syphilis.5

Mondini dysplasia A congenital deformity of the cochlea in which only the basal
turns are present.
Oscillopsia A disabling disturbance of the vestibulo-ocular reflex, manifest as
oscillating vision typically with head movement.
Vestibular rehabilitation Involves a series of exercises intended to improve the
sense of balance through controlled movements of the head and body.39 It is
usually recommended for stable vestibular disorders.40

Substantive changes
Betahistine One RCT added;29 categorisation unchanged.
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TABLE 1 American Academy of Otolaryngology–Head and Neck
Surgery definition of the certainty of diagnosis of
Menière’s disease (see text, p 665).3–5

Certain Definite Menière’s plus postmortem confirmation

Definite Two or more episodes of vertigo* plus audiometrically confirmed
sensorineural hearing loss plus tinnitus or aural fullness plus
other causes excluded

Probable One episode of vertigo* plus audiometrically confirmed
sensorineural hearing loss plus tinnitus or aural fullness plus
other causes excluded

Possible Episodes of vertigo* with no hearing loss, or sensorineural
hearing loss with dysequilibrium; other causes excluded

*Defined as spontaneous, rotational vertigo lasting more than 20 minutes.
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Middle ear pain and trauma during air travel
Search date July 2003

Simon Janvrin

QUESTIONS

Effects of preventive interventions. . . . . . . . . . . . . . . . . . . . . . . . . .674

INTERVENTIONS

Likely to be beneficial
Oral decongestants in adults . .674

Unknown effectiveness
Oral decongestants in children .674
Topical nasal decongestants. . .675

Key Messages

¶ Oral decongestants in adults One RCT in adult passengers with a history of
ear pain during air travel found limited evidence that oral pseudoephedrine
decreased symtoms of barotrauma during air travel compared with placebo.
One other RCT in adult passengers with a history of ear pain during air travel
found limited evidence that oral pseudoephedrine decreased ear pain and
hearing loss compared with placebo.

¶ Oral decongestants in children One small RCT in children up to the age of 6
years found no significant difference between oral pseudoephedrine and
placebo in ear pain at take off or landing.

¶ Topical nasal decongestants One small RCT in adults with a history of ear
pain during air travel found no significant difference between oxymetazoline
nasal spray and placebo in symptoms of barotrauma.
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DEFINITION The effects of air travel on the middle ear can include ear drum pain,
vertigo, hearing loss, and ear drum perforation.

INCIDENCE/
PREVALENCE

The prevalence of symptoms depends on the altitude, type of
aircraft, and characteristics of the passengers. One point preva-
lence study found that 20% of adult and 40% of child passengers
had negative pressure in the middle ear after flight, and that 10% of
adults and 22% of children had auroscopic evidence of damage to
the ear drum.1 We found no data on the incidence of perforation,
which seems to be extremely rare in commercial passengers.

AETIOLOGY/
RISK FACTORS

During aircraft descent, the pressure in the middle ear drops relative
to that in the ear canal. A narrow, inflamed, or poorly functioning
Eustachian tube impedes the necessary influx of air. As the pressure
difference between the middle and outer ear increases, the ear
drum is pulled inward.

PROGNOSIS In most people symptoms resolve spontaneously. Experience in
military aviation shows that most ear drum perforations will heal
spontaneously.2

AIMS OF
INTERVENTION

To prevent ear pain and trauma during air travel.

OUTCOMES Incidence and severity of pain and hearing loss; incidence of
perforation of ear drum; barotrauma (see glossary, p 675).

METHODS Clinical Evidence search and appraisal July 2003.

QUESTION What are the effects of preventive interventions?

OPTION ORAL DECONGESTANTS

One RCT in adult passengers with a history of ear pain during air travel
found limited evidence that oral pseudoephedrine decreased symptoms
of barotrauma during air travel compared with placebo. One other RCT in
adult passengers with a history of ear pain during air travel found limited
evidence that oral pseudoephedrine decreased ear pain and hearing loss
compared with placebo. One small RCT in children up to the age of 6
years found no significant difference between oral pseudoephedrine and
placebo in ear pain at take off or landing.

Benefits: We found no systematic review. We found three RCTs comparing
oral pseudoephedrine versus placebo.3–5 Two RCTs in adult passen-
gers, with a history of ear pain during air travel, compared oral
pseudoephedrine (120 mg given at least 30 minutes before flight)
versus placebo.3,4 Those with acute or chronic ear problems were
excluded. Both RCTs assessed outcomes by a post-flight question-
naire returned by mail. The first RCT (150 adults) compared three
treatments: oral pseudoephedrine; oxymetazoline nasal spray; or
placebo.3 The RCT found that pseudoephedrine significantly
decreased the proportion of people with symptoms of barotrauma
(see glossary, p 675) compared with placebo (ear pain, blockage,
hearing loss, dizziness/vertigo, tinnitus: 14/41 [34%] with pseu-
doephedrine v 29/41 [71%] with placebo; RR 0.48, 95% CI 0.29 to
0.67).3 The second RCT (190 adults) found that pseudoephedrine
significantly reduced ear pain (25/96 [26%] with pseudoephedrine
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v 43/94 [46%] with placebo; P = 0.007) and hearing loss com-
pared with placebo (20/96 [21%] with pseudoephedrine v 38/94
[40%] with placebo; P = 0.006).4 The third RCT (50 children up to
the age of 6 years) compared oral pseudoephedrine versus pla-
cebo.5 It found no significant difference in ear pain between
children taking pseudoephedrine or placebo at either take off or
landing.

Harms: Adverse effects reported by the first RCT included drowsiness (4/41
[10%] with pseudoephedrine v 2/41 [5%] with placebo), dry mouth
(4/41 [10%] v 1/41 [2%]), nasal irritation (1/41 [2%] v 0/41 [0%]),
stomach upset (1/41 [2%] v 0/41 [0%]), and headache (0/41 [0%]
v 1/41 [2%]).3 The second RCT reported drowsiness (7/96 [7.3%]
with pseudoephedrine v 2/94 [2.2%] with placebo) and nausea and
dry mouth (4.2% v 4.3%).4 The third RCT found more children taking
pseudoephedrine were drowsy on take off compared with placebo
(30/50 [60%] with pseudoephedrine v 11/41 [27%] with placebo;
P = 0.003).5

Comment: None.

OPTION TOPICAL NASAL DECONGESTANTS

One small RCT in adults with a history of ear pain during air travel found
no significant difference with oxymetazoline nasal spray versus placebo
in symptoms of barotrauma.

Benefits: We found no systematic review. We found one RCT in adults with a
history of ear pain during air travel, which compared oxymetazoline
nasal spray, oral pseudoephedrine, or placebo during air travel.3

Outcomes were assessed by a post-flight questionnaire returned by
mail. The RCT (150 people) found no significant difference in
symptoms of barotrauma (see glossary, p 675) between oxymeta-
zoline versus placebo (ear pain, blockage, hearing loss, dizziness/
vertigo, tinnitus: 64% of people with oxymetazoline v 71% of people
with placebo; P = 0.695).3

Harms: Adverse effects included nasal irritation (6/42 [14%] with oxymeta-
zoline v 0/41 [0%] with placebo), drowsiness (1/42 [2%] v 2/41
[5%]), dry mouth (1/42 [2%] v 1/41 [2%]), stomach upset (1/42
[2%] v 0/41 [0%]), and headache (1/42 [2%] v 1/41 [2%]).3

Comment: The RCT may have been too small to rule out an effect of topical
decongestants.

GLOSSARY
Barotrauma Symptoms caused by changes of atmospheric pressure are called
barotrauma. In the ear these include ear drum pain, vertigo, hearing loss, tinnitus
and ear drum perforation.
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Otitis externa
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QUESTIONS

Effects of empirical treatment . . . . . . . . . . . . . . . . . . . . . . . . . . . .679

INTERVENTIONS

Likely to be beneficial
Topical aluminium acetate drops

(as effective as topical
anti-infective agents) . . . . . .682

Topical anti-infective agents
(antibiotics or antifungals with or
without steroids) . . . . . . . . .679

Topical steroids . . . . . . . . . . . .681

Unknown effectiveness
Oral antibiotics . . . . . . . . . . . .679
Specialist aural toilet . . . . . . . .682

Unlikely to be beneficial
Oral antibiotics plus topical

anti-infective agents (no better
than topical anti-infective agents
alone) . . . . . . . . . . . . . . . . .679

To be covered in future updates
Prophylaxis for otitis externa
Surgery for ear canal stenosis after

otitis externa
Treatment for necrotising otitis

externa

See glossary, p 683

Key Messages

Treatment of otitis externa
¶ Topical aluminium acetate drops (as effective as topical anti-infective

agents) We found no RCTs that compared topical aluminium acetate versus
placebo. One RCT in people with acute diffuse otitis externa found no signifi-
cant difference between aluminium acetate drops and topical
polymyxin–neomycin–hydrocortisone drops in clinical rate at 4 weeks.

¶ Topical anti-infective agents (antibiotics or antifungals with or without
steroids) One RCT found that methylprednisolone–neomycin drops improved
symptoms and signs compared with placebo at 28 days. Two RCTs found no
significant difference in cure rate between topical quinolones and other topical
anti-infective agents. One RCT found that triamcinolone–neomycin drops
improved resolution rates compared with hydrocortisone–neomycin–
polymyxin B drops. Two RCTs found limited evidence that
neomycin–dexamethasone–acetic acid spray improved clinical cure compared
with topical anti-infective drops that did not contain acetic acid. We found no
RCTs on the effects of topical anti-infective agents versus oral antibiotics.

¶ Topical steroids One RCT in people with mild or moderate acute or chronic
otitis externa found that topical budesonide improved symptoms and signs
compared with placebo. We found no RCTs of topical steroids compared with
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topical anti-infective agents. One RCT found no significant difference in
symptom scores between low potency steroid (topical hydrocortisone) and high
potency steroid (topical hydrocortisone butyrate) after 1 week.

¶ Oral antibiotics We found no RCTs of oral antibiotics compared with placebo
or topical anti-infective agents.

¶ Specialist aural toilet We found no RCTs that compared specialist aural toilet
versus no aural toilet. One RCT found no significant difference between an ear
wick with anti-infective drops versus ribbon gauze impregnated with anti-
infective ointment in resolution rates after 4 weeks.

¶ Oral antibiotics plus topical anti-infective agents (no better than topical
anti-infective agents alone) One RCT found limited evidence of no significant
difference between oral co-trimoxazole plus topical anti-infective ointment and
topical anti-infective ointment alone in symptom severity, symptom duration,
and cure rate.

DEFINITION Otitis externa is inflammation, often with infection, of the external
ear canal. This inflammation is usually generalised throughout the
ear canal so it is often referred to as “diffuse otitis externa”. The
present topic excludes localised inflammations such as furuncles.
Otitis externa has acute (< 6 weeks), chronic (> 3 months), and
necrotising (malignant) forms. Acute otitis externa may present as a
single episode, or recur. It causes severe pain with aural discharge
and associated hearing loss.1 If the ear canal is visible, it appears
red and inflamed. Chronic otitis externa may result in canal stenosis
with associated hearing loss, for which it may be difficult to fit
hearing aids. Necrotising otitis externa is defined by destruction of
the temporal bone, usually in people with diabetes or in people who
are immunocompromised, and can be life-threatening.2 In this
review we look at empirical treatment of acute and chronic otitis
externa only.

INCIDENCE/
PREVALENCE

Otitis externa is common in all parts of the world. The incidence is
not known precisely, but 10% of people are thought to have been
affected at some time.3 The condition affects children but is more
common in adults. It accounts for a large proportion of the workload
of otolaryngology departments, but milder cases are often managed
in primary care.3

AETIOLOGY/
RISK FACTORS

Otitis externa may be associated with local or generalised eczema of
the ear canal. It is more common in swimmers, in humid environ-
ments, in people with an absence of ear wax or narrow external ear
canals, in hearing aid users, and after mechanical trauma.4

PROGNOSIS We found few reliable data. Many cases of otitis externa resolve
spontaneously over several weeks or months. Acute episodes have
a tendency to recur, although the risk of recurrence is unknown.
Experience suggests that chronic inflammation affects a small
proportion of people after a single episode of acute otitis externa,
and may rarely lead to canal stenosis.1

AIMS OF
INTERVENTION

To improve or abolish symptoms; to prevent recurrence and com-
plications, with minimal adverse effects.
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OUTCOMES Severity and duration of signs and symptoms (pain, discharge,
hearing loss, redness); rates of resolution or cure (defined as
complete resolution of signs and symptoms); prevention of recur-
rence; ability to use hearing aids; quality of life; adverse effects of
treatment.

METHODS Clinical Evidence search and appraisal July 2003. We excluded
RCTs with a follow up of less than 80%. We also excluded RCTs with
a follow up of less than 1 month, so that we could assess rates of
sustained resolution and recurrence.

QUESTION What are the effects of empirical treatment?

OPTION ORAL ANTIBIOTICS

We found no RCTs of oral antibiotics compared with placebo or compared
with topical anti-infective agents. One RCT found limited evidence of no
significant difference between oral co-trimoxazole plus topical
anti-infective ointment and topical anti-infective ointment alone in
symptom severity, symptom duration, and cure rate.

Benefits: We found no systematic review. Versus placebo: We found no
RCTs. Versus topical anti-infective agents: We found no RCTs.
Plus topical anti-infective agents: One double blind RCT (105
people with any severity of acute diffuse otitis externa on otoscopy)
compared 5 days of oral co-trimoxazole versus placebo in a primary
care setting.5 Both groups also received repeated applications of
ointment containing triamcinolone, neomycin, and gramicidin, and
had suction of the external canal if discharge was present. The RCT
found no significant difference between groups in symptom and
sign severity scores, duration of symptoms, or cure rate (improve-
ment in mean symptom and sign severity score on scale ranging
from 1 [no symptoms] to 5 [severe symptoms]: 0.72 with added
oral co-trimoxazole v 0.69 with added placebo; P > 0.4 mean
duration of symptoms: 3.1 days with added oral co-trimoxazole v

3.1 days with placebo, P > 0.5; cure rates: 18/47 [38%] with
added oral co-trimoxazole v 21/53 [40%] with placebo; P > 0.8).5

Harms: The RCT did not report on harms.5

Comment: None.

OPTION TOPICAL ANTI-INFECTIVE AGENTS (ANTIBIOTICS AND
ANTIFUNGALS)

One RCT found that methylprednisolone–neomycin drops improved
symptoms and signs compared with placebo at 28 days. Two RCTs found
no significant difference in cure rate between topical quinolones and
other topical anti-infective agents. One RCT found that
triamcinolone–neomycin drops improved resolution rates compared with
hydrocortisone–neomycin–polymyxin B drops. Two RCTs found limited
evidence that neomycin–dexamethasone–acetic acid spray improved
clinical cure compared with topical anti-infective drops that did not
contain acetic acid. We found no RCTs on the effects of topical
anti-infective agents versus oral antibiotics. One RCT found limited
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evidence of no significant difference between topical anti-infective
ointment plus oral co-trimoxzaole and topical anti-infective ointment
alone in symptom severity, symptom duration, and cure rate.

Benefits: We found no systematic review. Versus placebo: One double blind
RCT (40 people in secondary care with mild, moderate, or severe,
acute or chronic diffuse otitis externa) compared
methylprednisolone–neomycin drops versus placebo drops for 10
days.6 All people in the RCT had “cleansing” of their external ear
canals (details not reported). The RCT found that
methylprednisolone–neomycin drops significantly improved symptoms
compared with placebo at 28 days (“good” response: 11/20 [55%]
with methylprednisolone–neomycin drops v 2/20 [10%] with placebo;
P < 0.001) Versus oral antibiotics: We found no RCTs. Plus oral
antibiotics: See benefits of oral antibiotics, p 679. Versus each
other: We found four RCTs.7–10 Three RCTs compared preparations
containing a quinolone versus other agents.7–9 The first, a double blind
RCT (842 people with mild to severe acute diffuse otitis externa on
otoscopy), compared ciprofloxacin drops with or without hydrocorti-
sone versus polymyxin–neomycin–hydrocortisone drops in a primary
care setting for 1 week.7 People in both groups received suction or
mopping of discharge if present. The RCT found no significant differ-
ence between ciprofloxacin alone, ciprofloxacin–hydrocortisone and
polymyxin–neomycin–hydrocortisone at 14–28 days’ follow up
(improvement or resolution: 222/239 [93%] with ciprofloxacin v 212/
236 [90%] with ciprofloxacin–hydrocortisone v 198/228 [87%] with
polymyxin–neomycin–hydrocortisone; P values not reported).7 The
second RCT (single blind, 601 people with any severity of acute diffuse
otitis externa on otoscopy) compared ofloxacin drops versus
neomycin–hydrocortisone–polymyxin B drops in a primary care setting
for 10 days.8 At 1 month, it found no significant difference between
groups for clinical or microbiological cure (clinical cure: 215/242
[89%] with ofloxacin v 206/232 [89%] with neomycin–
hydrocortisone–polymyxin B drops, P = 0.86; microbiological cure:
85/93 [91%] with ofloxacin v 97/103 [94%] with
neomycin–hydrocortisone–polymyxin B drops, P = 0.77; no further
data reported). A third RCT is being translated and will be included in
future updates of Clinical Evidence.9 The fourth RCT (double blind, 55
people with moderate to severe acute or chronic diffuse otitis externa
on otoscopy, in a secondary care setting) compared drops containing
hydrocortisone–neomycin sulphate and polymyxin B versus drops con-
taining triamcinolone–neomycin undecenoate for 1 month or until
resolution of all symptoms and signs.10 All people received microsuc-
tion of their ears if discharge was present. The RCT found that
triamcinolone–neomycin drops significantly improved resolution rates
compared with hydrocortisone–neomycin–polymyxin B drops at
1 month (resolution: 27/34 [79%] with triamcinolone–neomycin v

10/21 [47%] with hydrocortisone–neomycin–polymyxin B;
P < 0.01).10 Antibiotic–steroid–acetic acid spray versus
antibiotic–steroid drops: We found two RCTs.11,12 One single blind
RCT (60 people with any severity of acute or chronic diffuse otitis
externa on otoscopy) compared neomycin–dexamethasone–acetic
acid spray versus framycetin–gramicidin–dexamethasone drops in a
primary care setting for 10 days.11 At 1 month, the
neomycin–dexamethasone–acetic acid spray significantly improved
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symptoms and signs compared with the framycetin–
gramicidin–dexamethasone drops (symptom free: 26/32 [81.3%] with
neomycin–dexamethasone–acetic acid spray v 6/26 [23.1%] with
framycetin–gramicidin–dexamethasone drops, P < 0.0001; free of
clinical signs: 17/32 [53.1%] with neomycin–
dexamethasone–acetic acid spray v 10/28 [37.0%] with
framycetin–gramicidin–dexamethasone drops, P < 0.05). A second
non-blind RCT (187 people with any severity of acute or chronic diffuse
otitis externa on otoscopy) compared neomycin–
dexamethasone–acetic acid spray versus neomycin–
hydrocortisone–polymyxin B drops in a primary care setting for 10
days.12 It found no significant difference between groups in the
proportion of people with improved global symptom scores at 10 days
and at 1 month (at 10 days: 86/91 [94.5%] improved with
neomycin–dexamethasone–acetic acid spray v 79/85 [92.9%] with
neomycin–hydrocortisone–polymyxin B drops, P > 0.5; at 1 month:
54/86 [62.8%] improved with neomycin–dexamethasone–acetic acid
spray v 48/81 [59.3%] with neomycin–hydrocortisone–
polymyxin B drops, P > 0.5).12 However, compared with
neomycin–hydrocortisone–polymyxin B drops, neomycin–
dexamethasone–acetic acid spray significantly increased the propor-
tion of people considered to have “good” improvement in signs at 10
days (48/91 [52.7%] with neomycin–dexamethasone–acetic acid
spray v 31/85 [36.5%] with neomycin–hydrocortisone–
polymyxin B drops, P < 0.05). Versus topical steroids: We found no
RCTs. Versus topical aluminium acetate: See benefits of topical
aluminium acetate, p 682.

Harms: One RCT found no significant difference between ofloxacin drops
and neomycin–hydrocortisone–polymyxin B drops in rates of local
pruritus, dizziness, or vertigo (local pruritus: 25/158 [15.8%] with
ofloxacin v 18/156 [11.5%] with neomycin–hydrocortisone–
polymyxin B, P = 0.33; dizziness or vertigo: 4/158 [2.5%] with
ofloxacin v 2/156 [1.3%] with neomycin–hydrocortisone–polymyxin
B, P value not reported).8 One RCT reported that 6/32 (18.8%)
people using neomycin–dexamethasone–acetic acid spray and
3/26 [11.5%] people using framycetin–gramicidin–dexamethasone
drops reported local stinging or burning in the first few days of
treatment (significance not reported), which did not affect adher-
ence.11 The other RCTs did not report on harms.7,9,10,12

Comment: None.

OPTION TOPICAL STEROIDS

One RCT in people with mild or moderate acute or chronic otitis externa
found that topical budesonide improved symptoms and signs compared
with placebo. We found no RCTs of topical steroids compared with topical
anti-infective agents. One RCT found no significant difference in symptom
scores between low potency steroid (topical hydrocortisone) and high
potency steroid (topical hydrocortisone butyrate) after 1 week.

Benefits: We found no systematic review. Versus placebo: We found one
double blind RCT (60 people with mild or moderate acute or chronic
diffuse otitis externa on otoscopy).13 People with complete occlu-
sion of the external ear canal were excluded. The RCT compared
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budesonide drops with placebo drops in a secondary care setting for
7 days.13 Ear discharge was treated by suction in both groups. The
RCT found that budesonide drops significantly improved symptoms
and signs compared with placebo after 10 days (change from
baseline in a global clinical score ranging from 0 [no symptoms/
signs] to 3 [severe symptoms/signs]: –2.29 with budesonide v

+0.23 with placebo; P = 0.001). Versus topical anti-infective
agents: We found no RCTs. Low versus high potency steroids:
One double blind RCT (55 people with any severity of acute or
chronic diffuse otitis externa on otoscopy) compared low potency
steroid drops (1% hydrocortisone) versus high potency steroid drops
(hydrocortisone-17-�-butyrate) in a secondary care setting.14 It
found no significant difference between treatments in symptom
scores after 1 week of treatment (score ranging from 0 [no symp-
toms] to 3 [severe symptoms]: 0.84 with low potency steroid drops
v 0.80 with high potency steroid drops; P > 0.2).14

Harms: Versus placebo: The RCT found no significant difference in the
frequency of local or systemic adverse events between groups (30%
with budesonide v 27% with placebo).13 Low versus high potency
steroids: The RCT did not report on harms.14

Comment: None.

OPTION TOPICAL ALUMINIUM ACETATE

We found no RCTs that compared topical aluminium acetate versus
placebo. One RCT in people with acute diffuse otitis externa found no
significant difference between aluminium acetate drops and topical
polymyxin–neomycin–hydrocortisone drops in time to clinical cure or
clinical cure rate at 4 weeks.

Benefits: We found no systematic review. Versus placebo: We found no
RCTs. Versus topical anti-infective agents: One RCT (126 people
with any severity of acute diffuse otitis externa on otoscopy)
compared aluminium acetate drops versus polymyxin–neomycin–
hydrocortisone drops in a primary care setting for 14 days.15 People
in both groups had discharge removed if present (no further details
of technique provided). The RCT found no significant difference
between groups in clinical cure rate or mean time to clinical
resolution at 4 weeks (clinical cure rate: 59/65 [91%] with alu-
minium acetate v 49/61 [80%] with polymyxin–neomycin–
hydrocortisone, P > 0.2; mean time to clinical resolution: 9.4 days
with aluminium acetate v 11.1 days with polymyxin–
neomycin–hydrocortisone, P > 0.2).

Harms: The RCT did not report on harms.15

Comment: None.

OPTION SPECIALIST AURAL TOILET

We found no RCTs that compared specialist aural toilet versus no aural
toilet. One RCT found no significant difference between an ear wick plus
anti-infective drops versus ribbon gauze impregnated with anti-infective
ointment in resolution rates after 4 weeks.
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Benefits: We found no systematic review. Versus no aural toilet: See
glossary, p 683. We found no RCTs. Comparison of different
types of aural toilet: One RCT in a secondary care setting (94
people with moderate to severe acute diffuse otitis externa on
otoscopy) compared an ear wick plus anti-infective drops
(framycetin–gramicidin–dexamethasone or flumetasone) removed
after 3 days versus ribbon gauze impregnated with anti-infective
ointment (framycetin–gramicidin or triamcinolone–gramicidin–
neomycin–nystatin) removed after 3 days.16 It found no significant
difference between groups in resolution rates at 4 weeks (resolution
defined as absence of symptoms and signs: 33/47 [70%] with
ribbon gauze v 30/47 [64%] with ear wick; P = 0.58).

Harms: No adverse effects were reported.16

Comment: The results of studies may not be generalisable to settings where
professionals have not been trained to provide specialist aural
toilet.

GLOSSARY
Aural toilet Aural toilet is usually performed in a secondary (specialist) setting and
includes dry mopping of the ear canal or suction. These can be performed using a
head light or microscope, which allows cleaning of the more medial areas of the ear
canal.
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Otitis media with effusion
Search date July 2003

Ian Williamson

QUESTIONS

Effects of preventive interventions. . . . . . . . . . . . . . . . . . . . . . . . . .686
Effects of pharmacological, mechanical, and surgical treatments . . .687

INTERVENTIONS

PREVENTION
Unknown effectiveness
Modifying risk factors to prevent

otitis media with effusion . . .686

TREATMENT
Likely to be beneficial
Autoinflation (with

purpose-manufactured nasal
balloon) . . . . . . . . . . . . . . .689

Grommets plus adenoidectomy/
adenotonsillectomy . . . . . . . .690

Unknown effectiveness
Adenoidectomy alone . . . . . . .690
Adenotonsillectomy alone . . . .690
Autoinflation

(with other devices) . . . . . . .689

Corticosteroids (intranasal) . . .688
Grommets alone . . . . . . . . . . .690
Tonsillectomy . . . . . . . . . . . . .690

Unlikely to be beneficial
Antimicrobial drugs . . . . . . . . .687
Mucolytics . . . . . . . . . . . . . . .689

Likely to be ineffective or harmful
Antihistamines plus oral

decongestants. . . . . . . . . . .689
Corticosteroids (oral) . . . . . . . .688

Covered elsewhere in Clinical
Evidence

Acute otitis media, p 314

Key Messages

Prevention
¶ Modifying risk factors to prevent otitis media with effusion We found no

RCTs on the effects of interventions aimed at modifying risk factors, such as
passive smoking and bottle feeding in preventing otitis media with effusion.

Treatment
¶ Autoinflation (with purpose-manufactured nasal balloon) One systematic

review has found that autoinflation with a purpose-manufactured nasal balloon
significantly improves effusion compared with no treatment. Some children
may find autoinflation difficult. We found no evidence on other methods of
autoinflation.

¶ Grommets plus adenoidectomy/adenotonsillectomy We found one sys-
tematic review, which found that grommets and adenoidectomy alone or in
combination were equally effective and reduced mean hearing impairment by
less than 12 decibels. The clinical significance of this hearing improvement was
variable. One RCT from the review, which subsequently reported outcomes
after 5 years, found that grommets plus adenoidectomy/adenotonsillectomy
was more effective than adenoidectomy/adenotonsillectomy or grommets

Ea
r,

no
se

,a
nd

th
ro

at
di

so
rd

er
s

Clin Evid 2004;11:684–693.

684

 BMJ Publishing Group Ltd 2004



alone; all of these surgical interventions were more effective than no treatment
in reducing duration of otitis media with effusion. Two subsequent RCTs found
different effects on language development with grommets compared with
watchful waiting. A fourth subsequent RCT found that early insertion of
grommets reduced behavioural problems at 9 months compared with watchful
waiting.

¶ Corticosteroids (intranasal) One small RCT found no significant difference
between intranasal corticosteroids alone compared with placebo for resolution
of effusion. A second small RCT found limited evidence that intranasal
corticosteroids plus antibiotics improved symptoms compared with antibiotics
alone.

¶ Antimicrobial drugs One systematic review found limited evidence that
antibiotics compared with placebo or no treatment improved short term
outcomes. However, a second systematic review of higher quality and incorpo-
rating six RCTs from the first review found no significant difference between
antibiotics and placebo. A third systematic review found limited evidence from
four RCTs that antibiotics plus oral corticosteroids improved resolution rates
compared with antibiotics alone. Another small RCT in the same review found
limited evidence that intranasal corticosteroids plus antibiotics improved symp-
toms compared with antibiotics alone. Adverse effects with antibiotics (mainly
nausea, vomiting, and diarrhoea) were reported in 2–32% of children.

¶ Mucolytics One systematic review found no significant difference between
1–3 month courses of carbocisteine or carbocistine lysine and placebo or no
treatment in resolution of effusion. Three small RCTs of bromhexine versus
placebo found inconclusive results.

¶ Antihistamines plus oral decongestants One systematic review found no
significant difference between antihistamines plus oral decongestants com-
pared with placebo in clearance of effusion after 4 weeks.

¶ Corticosteroids (oral) One systematic review found no significant difference
between oral corticosteroids and placebo in clearance of effusion after 2
weeks. It found limited evidence that oral corticosteroids plus antibiotics
improved resolution rates compared with antibiotics alone. Oral corticosteroids
may cause behavioural changes, increased appetite, and weight gain.

¶ Adenoidectomy alone; adenotonsillectomy alone; autoinflation (with
other devices); grommets alone; tonsillectomy We found insufficient
evidence on the effects of these interventions.

DEFINITION Otitis media with effusion (OME), or “glue ear”, is serous or mucoid
but not mucopurulent fluid in the middle ear. Children usually
present with hearing loss and speech problems. In contrast to those
with acute otitis media (see chapter, p 314), children with OME do
not suffer from acute ear pain, fever, or malaise. Hearing loss is
usually mild and often identified when parents express concern
regarding their child’s behaviour, performance at school, or lan-
guage development.

INCIDENCE/
PREVALENCE

One study in the UK found that, at any time, 5% of children aged 5
years had persistent (at least 3 months) bilateral hearing loss
associated with OME.1 The prevalence declines considerably
beyond 6 years of age.2 About 50–80% of children aged 4 years
have been affected by OME some time in the past.2,3 OME is the
most common reason for referral for surgery in children in the UK.
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Middle ear effusions also occur infrequently in adults after upper
respiratory tract infection or after air travel, and may persist for
weeks or months after an episode of acute otitis media.4

AETIOLOGY/
RISK FACTORS

Contributory factors include upper respiratory tract infection and
narrow upper respiratory airways.5,6 Case control studies have
identified risk factors, including age 6 years or younger at first onset,
day care centre attendance, large number of siblings, low socioeco-
nomic group, frequent upper respiratory tract infection, bottle
feeding, and household smoking.2,5 These factors may be associ-
ated with about twice the risk of developing OME.6

PROGNOSIS In 5% of preschool children, OME (identified by tympanometric
screening) persists for at least 1 year.7,8 The disease is ultimately
self limiting in most cases.1,4,9 However, one large cohort study
(534 children) found that middle ear disease increased reported
hearing difficulty at 5 years of age (OR 1.44, 95% CI 1.18 to 1.76)
and was associated with delayed language development in children
up to 10 years of age.10

AIMS OF
INTERVENTION

To improve hearing and wellbeing; to avoid poor behavioural,
speech, and educational development; to prevent recurrent ear-
ache and otitis media, with minimal adverse effects.

OUTCOMES Resolution of effusion (both speed and completeness) assessed by
otoscopy, tympanometry, or global clinical assessment; hearing
impairment, assessed by audiometry or tympanometry (although
the positive predictive value of these tests has been reported as low
as 49%);11 developmental and behavioural tests; language and
speech development; adverse effects of treatment. Patient centred
outcomes in children with OME (e.g. disability or quality of life) need
further development and evaluation.

METHODS Clinical Evidence search and appraisal July 2003.

QUESTION What are the effects of preventive interventions?

OPTION MODIFYING RISK FACTORS

We found no RCTs on the effects of risk factors interventions aimed at
modifying, such as passive smoking and bottle feeding, in preventing
otitis media with effusion.

Benefits: We found no systematic review or RCTs of interventions aimed at
modifying risk factors for otitis media with effusion (see comment
below).

Harms: We found no RCTs.

Comment: There is good epidemiological evidence that the risk of otitis media
with effusion is increased by passive smoking,2 bottle feeding,5 low
socioeconomic group, and exposure to a large number of other
children.11 Feasible preventive interventions may include strategies
to reduce household smoking and encourage breast feeding.

Otitis media with effusion
Ea

r,
no

se
,a

nd
th

ro
at

di
so

rd
er

s
686

 BMJ Publishing Group Ltd 2004



QUESTION What are the effects of pharmacological, mechanical,
and surgical treatments?

OPTION ANTIMICROBIAL DRUGS

One systematic review found limited evidence that antibiotics improved
short term outcomes compared with placebo or no treatment. However, a
second systematic review of higher quality and incorporating six RCTs
from the first review, found no significant difference between antibiotics
and placebo. A third systematic review found limited evidence from four
RCTs that antibiotics plus oral corticosteroids improved resolution rates
compared with antibiotics alone, and another small RCT in the same
review found limited evidence that intranasal corticosteroids plus
antibiotics improved symptoms compared with antibiotics alone. Adverse
effects with antibiotics (mainly nausea, vomiting, and diarrhoea) were
reported in 2–32% of children.

Benefits: Versus placebo: We found two systematic reviews.11,12 The first
systematic review (search date 1992, 10 RCTs, 1041 children with
otitis media with effusion, age range not reported) reported RCTs
which were heterogeneous in study design. Eight RCTs compared
antimicrobial drugs (amoxicillin [amoxycillin] with or without clavu-
lanic acid, cefaclor, erythromycin, sulfisoxazole, sulfamethoxazole
[sulphamethoxazole], or trimethoprim) versus placebo or no treat-
ment. One RCT compared antimicrobial drugs (erythromycin plus
sulfisoxazole, cefaclor, and amoxicillin [amoxycillin]) versus each
other and placebo and one RCT compared an antibiotic (cotrimoxa-
zole) versus antihistamine plus decongestant plus antitussic.11

Treatment duration varied from 2–5 weeks. Follow up was from
10–60 days. At up to 1 month, antimicrobial treatment significantly
increased resolution of effusion (assessed by pneumatic otoscopy,
tympanometry, and audiometry) compared with placebo or no
treatment (pooled ARR for non-resolution with antibiotics v placebo
or no treatment: 14%, 95% CI 4% to 24%). The second systematic
review (search date 1997, 8 RCTs [including 6 of the RCTs from the
first review], 1292 children with otitis media with effusion, age
range not reported) compared antibiotics versus placebo and found
no significant difference in cure rate over 2–5 weeks (cure rate:
179/813 [22%] with antibiotics v 85/479 [18%] with placebo; ARI
of cure: +4.3%, 95% CI –0.1% to +8.6%).12 Antibiotics plus
corticosteroids: See benefits of corticosteroids, p 688.

Harms: The systematic reviews did not report rates of adverse events in
children on placebo or no treatment.11,12 Adverse events were
frequent with antibiotics. For amoxicillin, diarrhoea was reported in
20–30% and rashes in 3–5% of children. For co-amoxiclav, diar-
rhoea was reported in 9%, nausea and vomiting in 4%, and skin
rashes and urticaria in 3% of children.11,13 For antibiotics overall,
nausea and vomiting, diarrhoea, or both were reported in 2–32% of
children, and cutaneous reactions in fewer than 5%.13 Adherence
to long courses of antibiotics was poor. Prescribing antibiotics for
minor illness encouraged further consultations14 and antibiotic
resistance.15
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Comment: The second systematic review12 contained a methodological criti-
cism of the first review11 and pointed out that pooling data from
studies with and without placebo controls introduced a significant
bias towards antibiotic efficacy.

OPTION CORTICOSTEROIDS

One systematic review found no significant difference between oral
corticosteroids and placebo in clearance of effusion after 2 weeks. It
found limited evidence that oral corticosteroids plus antibiotics improved
resolution rates compared with antibiotics alone. One small RCT found no
significant difference between intranasal corticosteroids alone compared
with placebo for resolution of effusion. A second small RCT found limited
evidence that intranasal corticosteroids plus antibiotics improved
symptoms compared with antibiotics alone.

Benefits: We found one systematic review (search date 2002, 10 RCTs, 718
children in secondary care and selected (air force base) settings).16

Oral corticosteroids versus placebo: The systematic review
identified three RCTs (108 children) comparing oral corticosteroids
(either prednisone or dexamethasone) with placebo. Presence of
effusion was assessed clinically by pneumatic otoscopy, tympan-
ometry, and audiometry after 7–14 days of treatment. The review
found no significant difference in mean improvement at 2 weeks
after treatment (AR of clearance compared with placebo +21%,
95% CI –3% to +44%). Longer term effects were not sufficiently
recorded for inclusion. Oral corticosteroids plus antibiotic: The
systematic review identified four RCTs (274 children) comparing
antibiotic (cefixime, amoxycillin, or sulfisoxazole) plus oral corticos-
teroids (betamethasone or prednisone) versus antibiotic alone.16

Time to measurement of results varied from 1 week to 6 months.
The review found a significant difference in clearance rates with
combined treatment compared with antibiotic alone (ARR for non-
clearance v antibiotic alone at 2 weeks 32%, 95% CI 20% to 50%,
P < 0.01). Longer term effects were not sufficiently recorded for
inclusion. Intranasal corticosteroids versus placebo: The sys-
tematic review identified one RCT (45 children), which found no
significant difference between intranasal dexamethasone and pla-
cebo in persistence of effusion at 3 weeks (OR 2.12, 95% CI 0.65
to 6.90).17 Intranasal corticosteroids plus antibiotics: The
systematic review identified one RCT (59 children aged 3–11
years), which found that intranasal corticosteroids plus antibiotics
significantly reduced effusions at 4 weeks (P < 0.05), 8 weeks
(P < 0.05), and 12 weeks (P < 0.01) compared with antibiotics
plus placebo.18

Harms: The six RCTs in the review reporting on adverse events found no
severe or lasting adverse effects of corticosteroids.16 The other
RCTs mentioned mild possible adverse effects of cortcosteroids,
such as vomiting, diarrhoea, dermatitis, transient nasal stinging,
and epistaxis.

Comment: The trials in the review were small and showed significant hetero-
geneity.16 Use of secondary care populations weakens the applica-
bility of results to primary care.
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OPTION ANTIHISTAMINES PLUS DECONGESTANTS

One systematic review found no significant difference between
antihistamines plus decongestants compared with placebo in clearance
of effusion in children with otitis media with effusion after 4 weeks.

Benefits: We found one systematic review (search date 1992, 4 large RCTs,
1202 infants and older children, age range not stated).11 The
review found no significant difference between 4 weeks of treat-
ment with antihistamine plus decongestants compared with pla-
cebo in effusion clearance rate, as assessed by history, otoscopy,
and tympanometry (mean difference –0.009, 95% CI –0.036 to
+0.054).

Harms: Adverse effects of antihistamines include hyperactivity, insomnia,
drowsiness, behavioural change, blood pressure variability, and
seizures.11 One RCT in healthy volunteers found that decongestant
nose drops given for 3 weeks or more led to iatrogenic rhinitis.19

Comment: The RCTs in the review included clinically heterogeneous groups
(e.g. infants and older children) and selected individuals from
ambulatory care or waiting lists.11 However, the review suggested
that the evidence could be generalised to a child of any age.

OPTION MUCOLYTICS

One systematic review found no significant difference between 1–3 month
courses of carbocisteine or carbocistine lysine and placebo or no
treatment in resolution of effusion. Three small RCTs of bromhexine
versus placebo found inconclusive results.

Benefits: We found one systematic review (search date 1993, 6 RCTs, 428
children aged 3–11 years and 2 adults) comparing 15–90 days’
treatment with carbocisteine, carbocisteine lysine, or both, com-
pared with placebo or no treatment.20 The review found that
mucolytics were associated more frequently with complete resolu-
tion but the difference with the control group was not significant
(178 children; 80/81 [99%] with treatment v 54/98 [55%] with
placebo; OR 2.25, 95% CI 0.97 to 5.22). Three small RCTs (155
children and 195 ears) comparing another mucolytic (bromhexine)
with placebo found inconclusive results.21–23

Harms: The review gave no information on adverse effects.20

Comment: The RCTs in the review were heterogeneous in their clinical out-
comes and treatment duration.20 However, the RCTs combined in
the meta-analysis were homogeneous regarding dosage and
outcome.

OPTION AUTOINFLATION

One systematic review has found that autoinflation with a
purpose-manufactured nasal balloon significantly improves effusion
compared with no treatment. Some children may find autoinflation
difficult. We found no evidence on other methods of autoinflation.
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Benefits: We found one systematic review (search date not reported, 6 RCTs,
435 children, age range not stated) comparing autoinflation versus
no treatment (see comment below).24 Three RCTs (386 children)
found that children using purpose-manufactured nasal balloons
were more likely than controls to improve within 1 week to 3 months
using tympanometric and audiometric criteria (OR 3.53, 95%
CI 2.03 to 6.14).24 We found no systematic reviews and no RCTs on
other methods of autoinflation (such as inflating a carnival blower
through the nostril or forcible exhalation through the nostrils, with
closed mouth, into an anaesthetic mask with a flow meter
attachment).

Harms: The review found no reports of serious adverse effects.24

Comment: The quality of the review’s evidence is limited by several weak-
nesses. Most trials seemed not to use intention to treat analysis,
and beneficial effects were noted only when adherence was 70% or
greater.24 Outcome assessments were not blinded, and follow up
was short. The RCTs also varied in their outcome measures: being
effusion free, improved tympanogram, or improvement in hearing.
The Eustachian tubes can be inflated by several methods, including
blowing up a balloon through a plastic tube inserted into the nostril.
In one RCT, 12% of children aged 3–10 years were unable to use
the balloon.25

OPTION SURGERY

We found one systematic review, which found that grommets and
adenoidectomy alone or in combination were equally effective and
reduced mean hearing impairment by less than 12 decibels. The clinical
significance of this hearing improvement was variable. One RCT from the
review, which subsequently reported outcomes after 5 years, found that
grommets plus adenoidectomy/adenotonsillectomy was more effective
than adenoidectomy/adenotonsillectomy or grommets alone, and all of
these surgical interventions were more effective than no treatment in
reducing duration of otitis media with effusion. Two subsequent RCTs
found different effects on language development with grommets
compared with watchful waiting. A fourth subsequent RCT found that early
insertion of grommets reduced behavioural problems at 9 months
compared with watchful waiting. We found no good evidence on the
effects of tonsillectomy alone or any evidence of additional benefit of
adenotonsillectomy over adenoidectomy alone.

Benefits: Grommets versus adenoidectomy: We found one systematic
review (search date 1992, 19 RCTs)9 and one subsequent report
after 5 years of an RCT included in the review,26 and three
subsequent RCTs.27–29 The review concluded that grommets and
adenoidectomy alone or in combination were equally effective and
reduced mean hearing impairment by less than 12 decibels. The
clinical significance of this hearing improvement was variable.9 Nine
RCTs reported the data per child (1508 children) and 10 reported
data per ear (1452 children). None were placebo controlled,
although some used children who had received grommets in one
ear only and in these cases the operated and non-operated ears
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were compared against each other (see comment below). Out-
comes were mean change in audiometry, tympanometry, and clini-
cal and otoscopic evidence of otitis media with effusion. One of the
RCTs within the review subsequently reported outcomes after 5
years.26 The RCT (228 children aged 2–9 years) compared
adenotonsillectomy or adenoidectomy (analysed together) versus
neither procedure. All children had a grommet inserted into one
randomly chosen ear. Outcomes were mean audiometric change,
and tympanometric and otoscopic clearance assessed over 6
months to 10 years after treatment and reported per ear. The three
subsequent RCTs assessed treatment with grommets alone by
comparing the use of grommets with watchful waiting,27 early
versus delayed insertion of grommets,28 and early insertion of
bilateral grommets versus watchful waiting.29 Grommets alone
(also referred to as ventilation tubes or tympanostomy
tubes): The 5 year follow up of an RCT within the review found that
median duration of glue ear was reduced from 7.8 years without
treatment to 4.9 years with grommets.26 The first and second
subsequent RCTs studied children under the age of 3 years and the
main outcomes reported were speech and language development
rather than hearing or persistence of effusion.27,28 The first subse-
quent RCT (187 children aged 16–24 months) found that treatment
with grommets improved verbal comprehension and expressive
language compared with watchful waiting (significance not
reported).27 The second subsequent RCT (429 children aged ≤ 3
years with persistent effusion and mild to moderate hearing loss)
compared early versus delayed insertion of grommets.28 It found no
significant effect on language development measured on a range of
scales. The third subsequent RCT (182 children, mean age 2.9
years) found that early insertion of bilateral grommets significantly
reduced behavioural problems at 9 months compared with watchful
waiting using the Richman behaviour check list (see glossary,
p 692) (percentage ≥ 10 on Richman score: 25/84 [30%] of
children with bilateral grommets v 31/66 [47%] of children with
watchful waiting; RR 0.63, 95% CI 0.30 to 0.96).29

Adenoidectomy alone: The review reported a mean of less than
12 decibels short term improvement in hearing after adenoidec-
tomy (CI not reported).9 The 5 year follow up of the included RCT
found that median duration of otitis media with effusion (OME) was
reduced from 7.8 years without treatment to 4 years with adenoid-
ectomy alone.26 Grommets plus adenoidectomy: The review
found that adenoidectomy gave little additional benefit over grom-
mets alone in terms of mean short term hearing gain, which varied
from 1.1–2.6 decibels.9 The 5 year follow up of an RCT within the
review found improved tympanometric and otoscopic clearance
when combining adenoidectomy/adenotonsillectomy with grom-
mets versus grommets alone or no treatment. Median duration of
OME assessed tympanometrically was reduced from 7.8 years
without treatment to 2.8 years with adenoidectomy/
adenotonsillectomy plus grommets.26 Tonsillectomy: The review
found no RCTs of good quality for tonsillectomy alone in OME.9

Adenotonsillectomy: One RCT in the review found that adding
tonsillectomy gave no benefit over adenoidectomy alone in the
treatment of children with OME.9
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Harms: We found one systematic review (search date 1999), which found
that transient otorrhoea was a common complication of grommet
insertion (7 studies, 1522 children: incidence 16%, 95% CI 14% to
18%) and even more so later (23 studies, 5491 people: incidence
26%, 95% CI 25% to 27%).30 Recurrent ear discharge was also
common (7 studies, 1144 children: incidence 7.4%, 95% CI 6.0% to
9.0%) and often became chronic (3 studies, 451 children: incidence
3.8%, 95% CI 2.0% to 6.0%). Grommets alone: A systematic
review of observational and experimental studies (search date 1998)
of the complications after grommet insertion found a reported preva-
lence of tympanosclerosis in 39–65% of treated ears as opposed to
0–10% of untreated ears.31 Partial atrophy was noted in 16–73% of
treated ears and in 5–31% of those untreated. Atelectasis ranged
from 10–37% of treated ears as opposed to 1–20% of those
untreated, and attic retraction was noted in 10–52% of treated ears
and 29–40% of those untreated. The average hearing loss associ-
ated with these abnormalities was less than 5 decibels. The rate of
otorrhoea after swimming in children with grommets is low, particu-
larly in non-divers, and protection to the ear confers no proven
benefit.32 Adenotonsillectomy: Deaths have been reported in
1/16 700–1/25 000 children for adenotonsillectomy (no figures pro-
vided for adenoidectomy alone) and postoperative haemorrhage
occurred in 0.5%.33

Comment: Myringotomy is usually performed together with grommet insertion but
is not effective on its own.9 The validity of using operated and non-
operated grommet insertion as intervention and control as described in
the systematic review is uncertain and the more recent studies have
randomised children rather than ears.9 The second subsequent RCT
reported that the groups were not equivalent at baseline, with an
initially higher level of educational development in children in the
watchful waiting group.27 The third subsequent RCT had low withdrawal
rates (17/90 [18%] with watchful waiting v 9/92 [9%] with early
surgery) but no intention to treat analysis.29 About half of children
who have grommets inserted will have reinsertion within 5 years.34

Resolution after surgery takes longer in younger children and in those
whose parents smoke, irrespective of treatment.29

GLOSSARY
Richman behaviour check list A 12 item derivation of the Behaviour Screening
questionnaire.

Substantive changes
Antimicrobial drugs Change of categorisation from trade off between benefits and
harms to unlikely to be beneficial on re-analysis of the data.
Grommets with adenoidectomy/adenotonsillectomy Change of categorisation
from unknown effectiveness to likely to be beneficial on re-evaluation of the
evidence.
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Seasonal allergic rhinitis in children

See glossary, p 705

Key Messages

Quality of life
¶ Oral fexofenadine Of all the oral antihistamines, only fexofenadine has been

shown in RCTs to improve quality of life as well as rhinitis symptoms compared
with placebo.

¶ Oral leukotriene receptor antagonists One systematic review provided good
evidence that montelukast improved quality of life compared with placebo.

¶ Oral leukotriene receptor antagonists plus oral antihistamines One
systematic review has found that montelukast plus loratadine improves quality
of life compared with placebo. However, it found no evidence that combined
treatment was any more effective than loratadine or montelukast alone.
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¶ Intranasal antihistamines; intranasal ipratropium bromide; oral decon-
gestants; oral decongestants plus oral antihistamines; other oral anti-
histamines We found no RCTs evaluating the effects of these interventions on
quality of life.

Rhinitis symptoms
¶ Oral antihistamines Numerous RCTs have found that oral antihistamines

(acrivastine, azatadine, brompheniramine, cetirizine, ebastine, loratadine,
desloratadine, or mizolastine) improve rhinitis symptoms compared with pla-
cebo. Drowsiness, sedation, and somnolence were the most commonly
reported adverse effects.

¶ Oral pseudoephedrine plus oral antihistamines RCTs have found that
pseudoephedrine plus oral antihistamines (fexofenadine, acrivastine, ceti-
rizine, terfenadine, triprolidine, loratadine, or azatadine) improve overall symp-
toms of seasonal allergic rhinitis compared with pseudoephedrine or oral
antihistamine or placebo alone. The most common adverse effects reported
with combination treatment were headache and insomnia.

¶ Intranasal levocabastine RCTs found that intranasal levocabastine improved
symptoms of seasonal allergic rhinitis compared with placebo.

¶ Oral leukotriene receptor antagonists One systematic review provided good
evidence that montelukast improved nasal symptoms compared with placebo.
One RCT provided inconclusive evidence about effects of pranlukast compared
with placebo.

¶ Oral leukotriene receptor antagonists plus oral antihistamines One
systematic review has found that montelukast plus loratadine improves nasal
symptoms compared with placebo. However, it found no evidence that com-
bined treatment was any more effective than loratadine or montelukast alone.

¶ Oral astemizole RCTs have found that astemizole improves rhinitis symptoms
compared with placebo but astemizole has been associated with prolongation
of the QTc interval, and may induce ventricular arrhythmias.

¶ Oral terfenadine RCTs have found conflicting results about the effectiveness
of terfenadine compared with placebo on rhinitis symptoms. Terfenadine is
associated with risk of fatal cardiac toxicity if used in conjunction with
macrolide antibiotics, oral antifungal agents, or grapefruit juice.

¶ Intranasal azelastine RCTs have found conflicting results about effectiveness
of intranasal azelastine compared with placebo on symptoms of seasonal
allergic rhinitis. Two small RCTs found no significant difference in nasal
symptoms between intranasal antihistamines (azelastine, levocabastine) and
oral antihistamines (cetirizine, terfenadine).

¶ Intranasal ipratropium bromide We found no systematic review or published
RCTs.

DEFINITION Seasonal allergic rhinitis is a symptom complex that may affect
several organ systems. Symptoms will typically consist of seasonal
sneezing, nasal itching, nasal blockage, and watery nasal dis-
charge.1 Eye symptoms (red eyes, itchy eyes, and tearing) are
common. Other symptoms may include peak seasonal coughing,
wheezing, and shortness of breath, oral allergy syndrome (manifest-
ing as an itchy swollen oropharynx on eating stoned fruits), and
systemic symptoms such as tiredness, fever, a pressure sensation
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in the head, and itchiness. Confirming the presence of pollen
hypersensitivity using objective allergy tests such as skin prick tests,
detection of serum specific IgE, and nasal provocation challenge
testing may improve diagnostic accuracy.

INCIDENCE/
PREVALENCE

Seasonal allergic rhinitis is found throughout the world. Epidemio-
logical evidence suggests that there is considerable geographical
variation in its prevalence. Prevalence is highest in socioeconomi-
cally developed countries, where the condition may affect as much
as 25% of the population.2–4 Prevalence and severity are increas-
ing. It is thought that improved living standards and reduced risk of
childhood infections may lead to immune deviation of T helper cells
in early life, which may increase susceptibility to seasonal allergic
rhinitis (the so called “hygiene hypothesis”).5,6 Although people of
all ages may be affected, the peak age of onset is adolescence.7

AETIOLOGY/
RISK FACTORS

The symptoms of seasonal allergic rhinitis are caused by an IgE
mediated type 1 hypersensitivity reaction to grass, tree, or weed
pollen. Allergy to other seasonal aeroallergens such as fungal
spores may also provoke symptoms. Typically, symptoms become
worse during the relevant pollen season and in the open, when
pollen exposure is increased. Risk factors include a personal or
family history of atopy or other allergic disorders, male sex, birth
order (increased risk being seen in first born), and small family
size.8,9

PROGNOSIS Seasonal allergic rhinitis may impair quality of life, interfering with
work, sleep, and recreational activities.10 Other allergic problems
such as asthma and eczema frequently coexist, adding to the
impact of rhinitis.11

AIMS OF
INTERVENTION

Treatments for seasonal allergic rhinitis aim to minimise or elimi-
nate symptoms, optimise quality of life, and reduce the risk of
developing coexistent disease.

OUTCOMES We extracted data on the following outcomes: quality of life, days off
school/work, rhinitis symptom scores (as described in studies),
medication usage and medication usage scores (as defined in
studies), and adverse effects. Although most of these outcome
measures have face validity, few have been formally validated. Few
studies used validated quality of life measures.

METHODS Clinical Evidence search and appraisal September 2003.

QUESTION What are the effects of treatments for symptoms of
seasonal allergic rhinitis?

OPTION ORAL ANTIHISTAMINES

Only fexofenadine has been shown in RCTs to improve quality of life as
well as rhinitis symptoms, although astemizole has been associated with
prolongation of the QTc interval, and may induce ventricular arrhythmias.
RCTs have found conflicting results about the effectiveness of
terfenadine compared with placebo on rhinitis symptoms. Terfenadine is
associated with the risk of fatal cardiac toxicity if used with macrolide
antibiotics, oral antifungal agents, or grapefruit juice. Numerous RCTs
have found that other oral antihistamines (acrivastine, azatadine,
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brompheniramine, cetirizine, desloratidine, ebastine, loratadine, and
mizolastine) improve rhinitis symptoms compared with placebo.
Drowsiness, sedation, and somnolence were the most commonly reported
adverse effects of oral antihistamines.

Benefits: We found no systematic review. We found numerous RCTs compar-
ing oral antihistamines versus placebo or other antihistamines, but
only three RCTs evaluated quality of life as an outcome
measure.12–14 Most of the RCTs used symptom scores to evaluate
the effectiveness of oral antihistamines on rhinitis symptoms (see
tables A, B, and C on web extra). Acrivastine: Three RCTs found
that acrivastine 16–32 mg daily significantly reduced rhinitis symp-
toms compared with placebo.15–17 Astemizole: Eight RCTs found
that astemizole (10 mg once daily or 10 or 25 mg once weekly)
reduced overall symptoms compared with placebo.18–25 One RCT
did not specify either the dose of treatment or the frequency of its
administration.25 Azatadine: One small RCT (crossover, 38 people
aged > 12 years with both asthma and rhinitis) found no significant
difference in rhinitis symptoms between adding azatadine (1 mg
twice daily) or placebo to the existing treatment regimen (not
specified).26 Brompheniramine: Two large RCTs comparing
brompheniramine 8–24 mg daily versus terfenadine 60–120 mg
daily or placebo found that brompheniramine significantly improved
rhinitis symptoms compared with placebo.27,28 Cetirizine: Eight
RCTs found that cetirizine 10 mg daily significantly improved rhinitis
symptoms compared with placebo.29–36 One additional RCT (470
people) found that levocetirizine (2.5, 5, and 10 mg once daily for 2
weeks) significantly reduced sneezing, rhinorrhoea, nasal pruritus,
and ocular pruritus compared with placebo over the 2 weeks (dif-
ference in mean total 4 symptom score compared with placebo:
0.91 with 2.5 mg; 1.11 with 5 mg; 1.61 with 10 mg; P < 0.001).37

Ebastine: We found three RCTs comparing ebastine 10–40 mg
daily versus placebo38–40 and one RCT comparing ebastine 10 or
20 mg daily versus loratadine 10 mg daily versus placebo.39 All four
RCTs found that ebastine significantly improved rhinitis symptoms
compared with placebo.38–41 Fexofenadine: We found nine
RCTs.12–14,41–46 Three of these RCTs reported on quality of life. The
first RCT (multicentre, 845 people aged 12–65 years with history of
seasonal allergic rhinitis and positive skin test to an unspecified
allergen) compared fexofenadine 120 or 180 mg daily versus pla-
cebo over 2 weeks.12 Outcomes were assessed using Rhinocon-
junctivitis Quality of Life Questionnaire (see glossary, p 705) score;
work, classroom, and daily activity impairment (Work Productivity
and Activity Impairment instrument [see glossary, p 706]) and
general health (SF-36 Health Survey [see glossary, p 705]). The
RCT found that fexofenadine significantly improved quality of life
(P ≤ 0.006) and reduced work and daily activity impairment
(P ≤ 0.004) compared with placebo. The RCT found no significant
difference in classroom impairment between fexofenadine and
placebo. The second RCT (multicentre, 1948 people aged 11–68
years with 2 year history of seasonal allergic rhinitis and positive
skin test to grass and tree allergens) also found that fexofenadine
120 mg daily significantly improved quality of life (P ≤ 0.05) and
reduced work impairment (P ≤ 0.05) compared with placebo.13 The
third RCT (multicentre, 688 people aged 12–75 years with a 2 year
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history of seasonal allergic rhinitis and a positive skin test for grass,
tree pollen, or both) compared fexofenadine 120 mg daily with
loratadine 10 mg daily or placebo over 2 weeks.14 The RCT found
that fexofenadine significantly improved quality of life (P < 0.005)
and 24 hour reflective symptom scores (P < 0.0001) compared
with placebo.14 The remaining six RCTs did not report on quality of
life. All the RCTs found that fexofenadine 80–240 mg daily signifi-
cantly improved rhinitis symptoms compared with placebo.41–46

Loratadine: Ten RCTs comparing loratadine versus placebo or other
antihistamines (clemastine, mequitazine, terfenadine) found that
loratadine reduced rhinitis symptom scores more than
placebo.47–56 One further RCT (337 people aged ≥ 12 years or with
2 year history of seasonal allergic rhinitis) found that, over 2 weeks,
desloratadine 5 mg daily reduced total rhinitis symptom score more
than placebo (P < 0.01).57 Desloratadine: We found one system-
atic review (search date 2002, 4 RCTs of people with seasonal
allergic rhinitis)58 and one additional RCT comparing desloratadine
versus placebo or other antihistamines.59 The systematic review
found that desloratadine significantly reduced the total symptom
score, total nasal symptoms, total non-nasal symptoms, and self
assessed congestion scores compared with placebo (P ≤ 0.05 for
all comparisons).58 One additional RCT (337 people aged ≥ 12
years or with 2 year history of seasonal allergic rhinitis) found that
over 2 weeks desloratadine 5 mg daily was significantly faster at
reducing total rhinitis symptom score compared with placebo
(P < 0.01).54 Mizolastine: Two RCTs found that mizolastine 10 or
15 mg daily significantly reduced physician rated overall symptom
scores compared with placebo (P < 0.005). They found no signifi-
cant difference between mizolastine 5 mg daily and placebo.59,60

Terfenadine: We found 15 RCTs comparing terfenadine versus
placebo or other antihistamines.30,33,38,50–52,60–68 Eight of the RCTs
found that terfenadine significantly reduced overall subject rated
symptom scores compared with placebo.50–52,60–64 The seven other
RCTs found no significant difference in subject rated overall rhinitis
symptom scores between terfenadine and placebo.30,33,38,65–68

Other antihistamines: We found no RCTs. Oral versus intranasal
antihistamines: See benefits of intranasal antihistamines, p 699.

Harms: Most of the RCTs reported drowsiness, sedation, or somnolence as
a common adverse effect (see tables A, B, and C on web extra).
Astemizole: Astemizole has been associated with prolongation of
the QTc interval, and thus has the potential to induce ventricular
arrhythmias.69 Fexofenadine: Two RCTs did not report specifically
on any adverse effects.12,13 One RCT found no significant difference
in adverse effects between fexofenadine and placebo or lorata-
dine.14 Desloratadine: One RCT found no significant difference in
adverse effects between desloratadine and placebo.54

Terfenadine: Terfenadine is associated with risk of fatal cardiac
toxicity if used in conjunction with macrolide antibiotics, oral anti-
fungal agents, or grapefruit juice.70 Other antihistamines: We
found one cohort study (postmarketing surveillance of fexofena-
dine, acrivastine, cetirizine, and loratadine involving 43 363 people;
the main outcome measure was sedation or drowsiness).71 It found
significantly higher incidence of sedation for acrivastine (OR 2.79,
95% CI 1.69 to 4.58; P < 0.0001) and cetirizine (OR 3.53, 95%
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CI 2.07 to 5.42; P < 0.0001) compared with loratadine. However,
it found no difference between fexofenadine and loratadine
(OR 0.63, 95% CI 0.36 to 1.11; P = 0.1). No increase in risk of
accident or injury was found with any of the four antihistamines.71

Comment: None.

OPTION INTRANASAL ANTIHISTAMINES

We found no systematic review or RCTs evaluating the effects of
intranasal antihistamines on quality of life. One meta-analysis of 11 RCTs
(10 unpublished) has found that intranasal levocabastine improves
symptoms of seasonal allergic rhinitis compared with placebo. Four RCTs
found conflicting results on effectiveness of intranasal azelastine
compared with placebo on symptoms of seasonal allergic rhinitis. Two
small RCTs found no significant difference in nasal symptoms between
intranasal antihistamines (azelastine, levocabastine) and oral
antihistamines (cetirizine, terfenadine).

Benefits: We found no systematic review or RCTs evaluating the effect of
intranasal antihistamines on quality of life. Levocabastine versus
placebo: We found one meta-analysis (11 RCTs, only 1 published
study, total of 693 people, no significant heterogeneity found
across individual studies) comparing the global effectiveness of
intranasal levocabastine with placebo.72 Global effectiveness was
defined as response or no response of rhinitis symptoms to treat-
ment, assessed by study investigators. The meta-analysis found
that the global effectiveness of levocabastine was significantly
better than placebo (pooled OR 2.30, 95% CI 1.70 to 3.11;
P < 0.001). One of two additional levocabastine RCTs not included
in the meta-analysis found that levocabastine significantly reduced
subject rated rhinitis symptoms compared with placebo over a 4
week period (P < 0.05).73 The second levocabastine trial was small
(16 people).74 It found no significant difference in symptoms
between the active and placebo treated groups. Azelastine versus
placebo: We found four RCTs comparing effects of azelastine with
placebo on rhinitis symptoms.75–78 The first RCT (160 people aged
18–65 years with a history of seasonal allergic rhinitis of at least 3
years) compared intranasal azelastine 1.12 mg daily with intranasal
beclomethasone 0.4 mg daily or placebo for 2 weeks.75 Six symp-
toms (sneezing, nasal itching, rhinorrhoea, nasal stuffiness, eye
itching, and watery eyes) were scored daily by the participants. The
RCT found that azelastine significantly reduced subject rated rhinitis
symptom scores compared with placebo (P < 0.05; summary data
not reported). The second RCT (multicentre, 262 people aged > 12
years with a history of seasonal allergic rhinitis for at least 2 years
and positive skin test for unspecified seasonal allergens) compared
intranasal azelastine 0.52–1.04 mg daily with oral chlorphe-
niramine 24 mg daily versus placebo for 4 weeks.76 Efficacy was
measured as changes from baseline in total and major symptom
complex severity scores. Symptoms included runny nose or sniffles;
itchy nose; watery eyes; itchy eyes, ears, throat or palate; cough;
postnasal drip; stuffiness; nose blows; and sneezes. The RCT found
no significant difference between azelastine and placebo in total
subject rated symptom scores 4 weeks after randomisation. The
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third RCT (30 people aged 18–53 years with 2 year history of
seasonal allergic rhinitis and positive skin test to grass or Parietaria)
found no significant difference between intranasal azelastine
0.28–0.56 mg daily and placebo in symptoms scores (summary
data and P value not reported).77 The fourth RCT (99 people, aged
19–61 years with a history of seasonal allergic rhinitis of at least 1
year) found that azelastine decreased symptoms compared with
placebo at 7 days, although statistical significance depended on
how “response” was defined (decrease in total ocular and nasal
scores by ≥ 50%, with fewer than 3 cetirizine rescue tablets in the
first 7 days: 43% with azelastine v 30% with placebo; P = 0.18;
decrease of total ocular and nasal scores by ≥ 50% at day 7, with no
cetirizine rescue tablets: 49% with azelastine v 28% with placebo;
P = 0.04).78 Intranasal versus oral antihistamines: We found
two small double blind RCTs comparing intranasal antihistamines
versus oral antihistamines.79,80 Both RCTs found no significant
difference in nasal symptoms between intranasal antihistamines
(azelastine, levocabastine) and oral antihistamines (cetirizine,
terfenadine).

Harms: No serious adverse effects were reported in these trials. Frequency
of adverse effects was similar in treatment and placebo arms. The
most common adverse effects were sinusitis and headache.

Comment: Intranasal versus oral antihistamines: The two RCTs comparing
intranasal versus oral antihistamines may have been underpowered
to detect any significant difference between these two classes of
treatment.79,80

OPTION ORAL DECONGESTANTS

We found no systematic review or RCTs evaluating the effect of oral
decongestants on quality of life. RCTs have found that pseudoephedrine
plus oral antihistamines (fexofenadine, acrivastine, cetirizine,
terfenadine, triprolidine, loratadine, desloratadine, or azatadine) improve
overall symptoms of seasonal allergic rhinitis compared with
pseudoephedrine, oral antihistamine, or placebo. The most common
adverse effects reported with combination treatment were headache and
insomnia.

Benefits: We found no systematic review or RCTs evaluating the effect of oral
decongestants on quality of life. We found no RCTs only comparing
oral decongestants with placebo. We found 10 RCTs comparing the
effects of oral decongestants plus oral antihistamines with either
decongestant alone, antihistamine alone, or placebo on rhinitis
symptoms.77–86 Pseudoephedrine plus fexofenadine: The first
RCT (651 people aged 12–65 years with positive skin prick to
ragweed extract and clinical response to antihistamines) compared
sustained release pseudoephedrine (120 mg twice daily) plus fex-
ofenadine (60 mg twice daily) with pseudoephedrine (120 mg twice
daily) or fexofenadine (60 mg twice daily) for 2 weeks.77 The RCT
found that pseudoephedrine plus fexofenadine reduced symptom
scores for sneezing (P < 0.0001); itchy nose and palate, throat, or
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both (P = 0.002); and itchy, watery, red eyes (P = 0.0006) com-
pared with pseudoephedrine alone. Pseudoephedrine plus fex-
ofenadine reduced nasal congestion scores compared with fex-
ofenadine alone (P = 0.0005).77 Pseudoephedrine plus
acrivastine: The second RCT (multicentre, double blind, 702
people aged ≥ 12 years with a history of seasonal allergic rhinitis
symptoms during the ragweed pollen season of at least 2 years and
a positive skin test for ragweed antigen) compared pseudoephe-
drine 60 mg daily plus acrivastine 8 mg daily versus pseudoephe-
drine 60 mg daily or acrivastine 8 mg daily or placebo for 2 weeks.78

The RCT found that pseudoephedrine plus acrivastine reduced the
mean nasal congestion scores (P < 0.001) compared with acrivas-
tine and improved the mean diary symptom scores from baseline
when compared with acrivastine alone, pseudoephedrine alone, or
placebo (P < 0.01). Pseudoephedrine plus cetirizine: The third
RCT (687 people aged 12–65 years with history of pollen associ-
ated allergic rhinitis and positive skin test to unspecified seasonal
allergens) compared sustained release pseudoephedrine (120 mg
twice daily) plus cetirizine (5 mg twice daily) versus pseudoephe-
drine alone or cetirizine alone.79 The main outcome measure was
based on five symptoms (blocked nose, sneezing, runny nose, itchy
nose, and itchy eyes) assessed by participants over the 2 week
treatment period. The RCT found that pseudoephedrine plus ceti-
rizine improved symptoms of sneezing, runny nose, itchy nose, and
itchy eyes (P < 0.001 for all outcomes). However, it had no effect
on blocked nose compared with pseudoephedrine or cetirizine
alone. Pseudoephedrine plus terfenadine: The fourth RCT (41
people, pollen sensitivity status not reported) found that sustained
release pseudoephedrine (120 mg twice daily) plus terfenadine
(60 mg twice daily) improved overall symptoms (P < 0.05) when
assessed by both the physician and the participant compared with
terfenadine alone (60 mg twice daily).80 Pseudoephedrine plus
triprolidine: The fifth RCT (crossover, 40 people aged 22–47 years
with clinical history of seasonal allergic rhinitis and positive skin test
to mixed grasses, flowers, moulds, trees, house dust extract, and
house dust mite) compared pseudoephedrine (60 mg 3 times daily)
plus triprolidine (2.5 mg 3 times daily) with pseudoephedrine alone,
triprolidine alone, or placebo for 10 weeks. Efficacy was measured
with participant assessed symptom score. The RCT found that
pseudoephedrine plus triprolidine gave the lowest sneezing, runny
nose, and eye irritation score but pseudoephedrine alone gave the
lowest blocked nose score.81 Pseudoephedrine plus loratadine
or desloratadine: The sixth RCT (multicentre, 847 people aged
12–60 years with history of moderate or severe seasonal allergic
rhinitis and positive skin test to ragweed and other prevalent
seasonal allergens) compared pseudoephedrine 240 mg daily plus
loratadine 10 mg daily versus pseudoephedrine alone, loratadine
alone, or placebo for 2 weeks. The RCT found that pseudoephedrine
plus loratadine or loratadine alone reduced total symptom scores
(P ≤ 0.01) compared with pseudoephedrine or placebo.82 The sev-
enth RCT (multicentre, 435 people aged 12–60 years with history
of moderate to severe symptoms of seasonal allergic rhinitis and
positive skin test to unspecified allergens) compared modified
release pseudoephedrine (120 mg twice daily) plus loratadine
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(5 mg twice daily) versus pseudoephedrine alone, loratadine alone,
or placebo. The RCT found that pseudoephedrine plus loratadine
improved mean total symptom scores compared with pseudoephe-
drine alone or placebo (P < 0.05).83 The eighth RCT (1018 people)
compared three treatments; desloratadine 5 mg plus pseudoephe-
drine 240 mg once daily, desloratadine alone, and pseudoephe-
drine alone.84 It found that desloratadine plus pseudoephedrine
significantly decreased mean morning and evening self assessed
nasal congestion scores (P < 0.01) and morning nasal congestion
scores (P < 0.01) at 15 days compared with desloratadine alone or
pseudoephedrine alone. It found no significant difference between
single treatments in mean nasal congestion scores.84

Pseudoephedrine plus azatadine: The ninth RCT (65 people
aged 14–72 years with severe seasonal allergic rhinitis assessed
with by symptom scoring method) compared pseudoephedrine
60 mg twice daily plus azatadine 1 mg twice daily with pseudoephe-
drine alone or placebo for 2 weeks. The RCT found that pseu-
doephedrine plus azatadine improved signs and symptoms of sea-
sonal allergic rhinitis compared with placebo (74% people with
pseudoephedrine plus azatadine v 29% people with placebo).85 The
10th RCT (80 people randomised, 65 analysed) compared azata-
dine maleate 1 mg plus pseudoephedrine sulphate 60 mg twice
daily versus placebo.86 It found that pseudoephedrine plus azata-
dine increased the proportion of people with “excellent” self and
physician rated improvement (> 75% improvement from baseline)
compared with placebo at 2 weeks, but the statistical significance
was not reported (self rated excellent improvement: 77% with
azatadine plus pseudoephedrine v 23% with placebo; physician
rated excellent improvement: 74% with azatadine plus pseu-
doephedrine v 19% with placebo). Other decongestants: We
found no RCTs.

Harms: Pseudoephedrine plus fexofenadine: The first RCT found no
significant difference in the incidence of adverse effects between
pseudoephedrine plus fexofenadine and pseudoephedrine alone.77

It found that pseudoephedrine plus fexofenadine significantly
increased adverse effects compared with fexofenadine alone
(P < 0.001). Headache and insomnia were the most commonly
reported adverse effects. Pseudoephedrine plus acrivastine: The
second RCT found that pseudoephedrine plus acrivastine increased
adverse effects (dry mouth, somnolence, nervousness, insomnia)
compared with placebo.78 Pseudoephedrine plus cetirizine: The
third RCT found no significant difference in the incidence of adverse
effects between pseudoephedrine plus cetirizine compared with
pseudoephedrine alone or cetirizine alone.79 Pseudoephedrine
plus terfenadine: The fourth RCT did not compare the incidence of
adverse effects between pseudoephedrine plus terfenadine and
terfenadine alone.80 Terfenadine has been associated with serious
adverse events (see harms of oral antihistamines, p 698).
Pseudoephedrine plus triprolidine: The fifth RCT reported drow-
siness with pseudoephedrine plus triprolidine and triprolidine
alone.81 Dry mouth was reported with pseudoephedrine plus tripro-
lidine and pseudoephedrine alone. Pseudoephedrine plus
loratadine: The sixth RCT found higher incidence of adverse effects
(headache, dry mouth) with pseudoephedrine plus loratadine and
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pseudoephedrine alone compared with placebo (P ≤ 0.05).82 The
seventh RCT found no significant difference in adverse effects
between pseudoephedrine plus loratadine and pseudoephedrine
alone.83 It found a significantly higher incidence of adverse effects
(insomnia, dry mouth) with the pseudoephedrine plus loratadine
compared with either loratadine alone or placebo (P = 0.01).83

Pseudoephedrine plus desloratidine: The eighth RCT found a
higher rate of insomnia with pseudoephedrine alone than deslorata-
dine alone or desloratadine plus pseudoephedrine (7.9% with
pseudoephedrine alone v 0.6% with loratadine alone v 4.8% with
pseudoephedrine plus loratadine, P value not reported).84 However,
rates of discontinuing treatment because of adverse events were
similar with pseudoephedrine plus desloratadine and pseudoephe-
drine alone. Pseudoephedrine plus azatadine: The ninth RCT did
not compare the incidence of adverse effects between pseu-
doephedrine plus azatadine and placebo.85 The 10th RCT reported
that three people had adverse effects (1 person with nervousness
and 1 person with raised blood pressure with azatadine plus
pseudoephedrine, and 1 person with palpitations and nervousness
with placebo).86

Comment: None.

OPTION INTRANASAL IPRATROPIUM BROMIDE

We found no systematic review or fully published RCTs.

Benefits: We found no systematic review or fully published RCTs comparing
intranasal ipratropium bromide with placebo for seasonal allergic
rhinitis (see comment below).

Harms: We found no systematic review or RCTs.

Comment: We found one RCT reported as an abstract only.87 The RCT (429
people) compared intranasal ipratropium bromide (84 mg/nostril
given 4 times daily) with placebo for 3 weeks during the ragweed
season. It found that ipratropium bromide significantly reduced the
severity (P = 0.002) and duration (P = 0.008) of rhinorrhoea dur-
ing the 3 weeks of treatment compared with placebo. This benefit
was maintained during periods of high pollen count. The RCT found
no significant difference between ipratropium bromide and placebo
for symptoms of nasal congestion, sneezing, or postnasal drip.

OPTION ORAL LEUKOTRIENE RECEPTOR ANTAGONISTS

One systematic review provides good evidence that an oral leukotriene
receptor antagonist, montelukast, improves nasal symptoms and quality
of life compared with placebo. Three RCTs identified by a systematic
review have found that montelukast plus loratadine improves nasal
symptoms and quality of life compared with placebo, although they found
no evidence that combined treatment was any more effective than
loratadine or montelukast alone. One RCT found inconclusive evidence
about effects of pranlukast compared with placebo on symptoms.

Benefits: Montelukast alone: We found one systematic review (search date
2003, 5 RCTs) that did not pool results.88 The first RCT in the review
(1302 people aged 15–81 years) compared three treatments:
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montelukast 10 mg daily, loratadine 10 mg daily, and placebo.55 It
found that montelukast significantly improved daytime nasal symp-
toms and quality of life compared with placebo (symptoms rated
from 0 [none] to 3 [bothersome most of the time/very bothersome
some of the time]; mean difference compared with placebo: –0.13,
95% CI –0.21 to –0.06; quality of life assessed by improvement in
Rhinoconjunctivitis Quality of Life Questionnaire score [see glossary,
p 705]: –0.89 with montelukast v –0.65 with placebo; P = 0.003).
The RCT did not directly compare montelukast versus loratadine.
The second RCT in the review (907 people aged 15–82 years with
seasonal allergic rhinitis for ≥ 2 years and positive skin test), carried
out in the autumn, compared montelukast 10 mg daily, loratadine
10 mg daily, montelukast plus loratadine, and placebo.56 Montelu-
kast significantly improved daytime nasal symptom scores and
quality of life compared with placebo (mean difference from base-
line versus placebo: –0.23, 95% CI –0.35 to –0.11; P < 0.001;
difference in Rhinoconjunctivitis Quality of Life Questionnaire score:
–1.09, 95% CI –1.26 to –0.92; P < 0.02). The third RCT in the
review (1214 non-smoking people) compared the same three
treatments (montelukast 10 mg, loratadine 10 mg, and placebo)
and used the same outcome measures.89 It found that montelukast
significantly improved daytime nasal symptoms, night time symp-
toms, and rhinoconjunctivitis quality of life over 2 weeks (mean
difference, daytime nasal symptoms: –0.09, 95% CI –0.16 to
–0.03; night time symptoms [difficulty getting to sleep, night time
wakenings, and nasal congestion on wakening] all scored from 0 to
3: –0.08, 95% CI –0.13 to –0.02; Rhinoconjunctivitis Quality of Life
Questionnaire score:–0.24, 95% CI –0.38 to –0.11) The fourth RCT
in the review (460 people aged 15–75 years) compared four
treatments: montelukast 10 mg daily, montelukast 20 mg daily;
montelukast 10 mg daily plus loratadine 10 mg daily; loratadine
10 mg daily; and placebo.90 It found no significant difference in
daytime nasal symptoms score between montelukast alone and
placebo at 2 weeks (difference in daytime symptom score using the
same outcome measures: –0.11 with 10 mg; –0.04 with 20 mg, P
value not reported in review). The fifth RCT in the review (62 people)
compared four treatments: montelukast 10 mg daily; montelukast
10 mg daily plus loratadine 10 mg daily; fluticasone nasal spray;
and placebo.91 It found that montelukast alone significantly
reduced daytime nasal symptoms compared with placebo at
6–8 weeks (improvement in symptoms [absolute score on 0 to 4
scale]: 1.1; P = 0.03). Montelukast plus oral antihistamines:
We found one systematic review (search date 2003; 3 RCTs).88 The
identified RCTs compared montelukast 10 mg daily plus loratadine
10 mg daily versus montelukast 10 or 20 mg daily, loratadine
10 mg daily, or placebo. The review did not pool results. The first
RCT in the review (460 people aged 15–75 years) found that
montelukast plus loratadine significantly improved daytime nasal
symptoms and quality of life at 2 weeks compared with placebo
(daytime nasal symptoms: P < 0.05; improvement in Rhinocon-
junctivitis Quality of Life Score: 0.36; P < 0.05). The second RCT in
the review (907 people aged 15–82 years with seasonal allergic
rhinitis for ≥ 2 years and positive skin test) was carried out in the
autumn.56 It found that montelukast plus loratadine significantly

Seasonal allergic rhinitis
Ea

r,
no

se
,a

nd
th

ro
at

di
so

rd
er

s
704

 BMJ Publishing Group Ltd 2004



improved nasal symptom scores at 2 weeks compared with placebo
but not compared with montelukast alone or loratadine alone (v
placebo, combination: –0.32, 95% CI –0.42 to –0.21; P < 0.001;
montelukast alone: –1.09, 95% CI –1.26 to –0.92; v loratadine
alone: –0.26, 95% CI –0.37 to –0.16). It found that montelukast
plus loratadine significantly improved quality of life compared with
placebo. However, it found no significant difference in quality of life
between montelukast plus loratadine and either montelukast alone
or loratadine alone (improvement in Rhinoconjunctivitis Quality of
Life Questionnaire score, montelukast plus loratadine v placebo:
1.16, 95% CI 1.03 to 1.29; P < 0.001). The third RCT in the review
(62 people) compared four treatments: montelukast 10 mg daily
plus loratadine 10 mg daily; montelukast 10 mg daily; fluticasone
nasal spray; and placebo.91 It found that montelukast plus lorata-
dine significantly reduced daytime nasal symptoms compared with
placebo at 6–8 weeks (P < 0.001). Other oral leukotriene
receptor antagonists: We found one systematic review (search
date not reported),92 which identified one RCT.93 The RCT (484
people) compared four treatments: pranlukast 300 or 600 mg
daily; loratadine 10 mg daily and placebo.93 It found that pranlukast
300 mg significantly reduced symptoms at 4 weeks compared with
placebo. However, it found no significant difference between pran-
lukast 600 mg and placebo at 4 weeks (pranlukast 300 mg v

placebo; P value not reported; pranlukast 600 mg v placebo; results
and P value not reported).

Harms: Neither of the two systematic reviews assessed harms.88,92 RCTs
found no significant difference in adverse effects among montelu-
kast plus loratadine, montelukast alone, loratadine alone, and
placebo.55,56,90 One RCT found no significant difference in adverse
effects between montelukast plus loratadine, montelukast alone,
loratadine alone, and placebo.94

Comment: Other oral leukotriene receptor antagonists: It is unclear why
the RCT found that the lower dose of pranlukast significantly
reduced symptoms compared with placebo, while the larger dose
did not. These results should be interpreted with caution.93

GLOSSARY
Rhinoconjunctivitis Quality of Life Questionnaire is widely used in clinical trials
to evaluate problems associated with rhinoconjunctivitis such as nose and eye
symptoms by adults. It has 28 questions in seven domains (activity limitations,
sleep problems, non-nasal/eye symptoms, practical problems, nose symptoms,
eye symptoms, and emotional function) and is in both self administered and
interviewer administered formats. People are asked to recall their experiences
during the previous week and to give their responses on a seven point scale.95

SF-36 Health Survey includes one multi-item scale that assesses eight health
concepts: limitations in physical activities because of health problems; limitations
in social activities because of physical or emotional problems; limitations in usual
role activities because of physical health problems; bodily pain; general mental
health (psychological distress and wellbeing); limitations in usual role activities
because of emotional problems; vitality (energy and fatigue); and general health
perceptions. The survey was constructed for self administration by people aged 14
years or older, and for administration by a trained interviewer in person or by
telephone.96
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Work Productivity and Activity Impairment instrument is a questionnaire
designed to measure work and activity impairment in adults during the previous 7
days. It is constructed for self administration or for use by interviewer in person or
by telephone. The number of items varies between six and nine, depending on the
version used.

Substantive changes
Antihistamines One systematic review88 and seven RCTs added;35–37,40,46 cat-
egorisation unchanged but benefits data enhanced.
Oral decongestants Two RCTs added;84,86 categorisation unchanged but benefits
enhanced.
Oral leukotrienes Two systematic reviews added;88,92 categorisation unchanged,
but benefits data enhanced.
Intranasal levocabastine Recategorised from beneficial to likely to be beneficial
after reanalysis of the evidence.
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Sinusitis (acute)
Search date September 2003

Kim Ah-See

QUESTIONS

Effects of treatments in people with clinically diagnosed acute
sinusitis . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .712
Effects of treatments in people with radiologically or bacteriologically
confirmed acute sinusitis . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .713

INTERVENTIONS

CLINICALLY DIAGNOSED ACUTE
SINUSITIS

Unknown effectiveness
Antibiotics . . . . . . . . . . . . . . .712
Antihistamines . . . . . . . . . . . .713
Decongestants . . . . . . . . . . . .713
Steroids (topical). . . . . . . . . . .713

RADIOLOGICALLY OR
BACTERIOLOGICALLY
CONFIRMED ACUTE SINUSITIS

Likely to be beneficial
Cephalosporins and macrolides

(fewer adverse effects than
amoxicillin or
amoxicillin–clavulanate) . . . .714

Trade off between benefits and
harms

Amoxicillin and
amoxicillin–clavulanate (more
adverse effects than
cephalosporins or
macrolides) . . . . . . . . . . . . .713

Unknown effectiveness
Different dosages of

antibiotics . . . . . . . . . . . . . .716
Antihistamines . . . . . . . . . . . .716
Decongestants . . . . . . . . . . . .716
Steroids (topical). . . . . . . . . . .716

Unlikely to be beneficial
Long course antibiotic regimens (no

more effective than short course
regimens, and more adverse
effects) . . . . . . . . . . . . . . . .715

To be covered in future updates
Doxycycline

See glossary, p 716

Key Messages

In people with clinically diagnosed acute sinusitis
¶ Antibiotics Two RCTs found no evidence that amoxicillin reduced or cured

symptoms compared with placebo in people with clinically diagnosed acute
sinusitis, who had not had radiological or bacteriological confirmation of
disease. One RCT has found that diarrhoea was more common with amoxicillin
than with placebo. We found no RCTs examining effects of other antibiotics
(amoxicillin–clavulanate, co-trimoxazole, cephalosporins, azithromycin, and
erythromycin) compared with placebo or each other.

¶ Antihistamines; decongestants; steroids (topical) We found no RCTs
examining clinical effects of topical or systemic decongestants, topical ster-
oids, or antihistamines in people with clinically diagnosed acute sinusitis.
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In people with radiologically or bacteriologically confirmed acute sinusitis
¶ Cephalosporins and macrolides One systematic review in people with

radiologically or bacteriologically confirmed acute sinusitis found no significant
difference in clinical resolution between amoxicillin or amoxicillin–clavulanate
and cephalosporins or macrolides. However, cephalosporins and macrolides
caused fewer adverse effects than amoxicillin and amoxicillin–clavulanate. One
RCT found no significant difference in clinical improvement or clinical cure
between cefaclor (a cephalosporin) and azithromycin (a macrolide).

¶ Amoxicillin and amoxicillin–clavulanate One systematic review identified two
RCTs in people with radiologically or bacteriologically confirmed acute maxillary
sinusitis, which found that amoxicillin improved early clinical cure rate compared
with placebo, but was associated with more frequent adverse effects, mainly
gastrointestinal. One systematic review in people with radiologically or bacterio-
logically confirmed acute sinusitis found no significant difference in clinical resolution
between amoxicillin or amoxicillin–clavulanate and cephalosporins or macrolides.
However, amoxicillin and amoxicillin–clavulanate caused more adverse effects.

¶ Different dosages of antibiotics One RCT in people with radiologically or
bacteriologically confirmed acute sinusitis found no significant difference in
clinical resolution rates or adverse events between two and three daily doses of
cefaclor (a cephalosporin).

¶ Antihistamines; decongestants; steroids (topical) We found no RCTs
examining effects of antihistamines, decongestants, or topical steroids in
people with radiologically or bacteriologically confirmed acute sinusitis.

¶ Long course antibiotic regimens RCTs in people with confirmed acute
sinusitis found no significant difference in clinical resolution rates between a
10 day course and 3–5 day courses of either co-trimoxazole or cefuroxime (a
cephalosporin) up to 3 weeks after treatment. One RCT found that adverse
effects, which were mainly gastrointestinal, were more frequent with longer
course cefuroxime than with shorter course cefuroxime.

DEFINITION Acute sinusitis is defined pathologically, by transient inflammation
of the mucosal lining of the paranasal sinuses lasting less than 4
weeks. Clinically, it is characterised by nasal congestion, rhinor-
rhoea (see glossary, p 716), facial pain, hyposmia (see glossary,
p 716), sneezing, and, if more severe, additional malaise and fever.
The diagnosis is usually made clinically (on the basis of history and
examination, but without radiological or bacteriological investiga-
tion). Clinically diagnosed acute sinusitis is less likely to be due to
bacterial infection than is acute sinusitis confirmed by radiological
or bacteriological investigation.1 In this chapter, we have excluded
studies in children, in people with symptoms for more than 4 weeks
(chronic sinusitis), and in people with symptoms after facial trauma.
We have made it clear in each section whether we are dealing with
clinically diagnosed acute sinusitis or acute sinusitis that has been
confirmed by bacteriological or radiological investigation, because
the effects of treatment may be different in these groups.

INCIDENCE/
PREVALENCE

Each year in Europe, 1–5% of adults are diagnosed with acute
sinusitis by their general practitioner.2 Extrapolated to the British
population, this is estimated to cause 6 million restricted working
days a year.3,4 Most people with acute sinusitis are assessed and
treated in a primary care setting. The prevalence varies according to
whether diagnosis is made on clinical grounds or on the basis of
radiological or bacteriological investigation.
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AETIOLOGY/
RISK FACTORS

One systematic review (search date 1998) reported that about 50%
of people with a clinical diagnosis of acute sinusitis have bacterial
sinus infection.1 The usual pathogens in acute bacterial sinusitis are
Streptococcus pneumoniae and Haemophilus influenzae, with
occasional infection with Moraxella catarrhalis. Preceding viral
upper respiratory tract infection is often the trigger for acute
bacterial sinusitis,5 with about 0.5% of common colds becoming
complicated by the development of acute sinusitis.6

PROGNOSIS One meta-analysis of RCTs found that up to two thirds of people with
acute sinusitis had spontaneous resolution of symptoms without
active treatment.7 One non-systematic review reported that people
with acute sinusitis are at risk of chronic sinusitis and irreversible
damage to the normal mucociliary mucosal surface.8 One further
non-systematic review reported rare life-threatening complications
such as orbital cellulitis (see glossary, p 716) and meningitis after
acute sinusitis.9 However, we found no reliable data to measure
these risks.

AIMS OF
INTERVENTION

To relieve symptoms as quickly as possible, with minimal adverse
effects.

OUTCOMES Symptom scores; time to self reported symptom resolution; time to
clinical resolution (defined by examiner). In the identified studies,
clinical improvement and clinical cure were often used as outcome
measures. “Clinical improvement” was defined as improvement in
clinical state as rated by the assessor or by the participant. “Clinical
cure” was defined as resolution of symptoms as rated by assessor
or participant.

METHODS Clinical Evidence search and appraisal September 2003 for the
following interventions: topical or systemic decongestants; topical
or systemic steroids; topical or systemic antihistamines; amoxicillin;
amoxicillin–clavulanate; co-trimoxazole; cephalosporins; erythro-
mycin; and azithromycin.

QUESTION What are the effects of treatments in people with
clinically diagnosed acute sinusitis?

OPTION ANTIBIOTICS

Two RCTs found no evidence that amoxicillin reduced or cured symptoms
compared with placebo in people with clinically diagnosed acute sinusitis,
who had not had radiological or bacteriological confirmation of disease.
One RCT has found that diarrhoea was more common with amoxicillin
than with placebo. We found no RCTs examining effects of other
antibiotics (amoxicillin–clavulanate, co-trimoxazole, cephalosporins,
azithromycin, and erythromycin) compared with placebo or each other.

Benefits: Amoxicillin versus placebo: We found two RCTs in people with an
exclusively clinical diagnosis of acute sinusitis, without reliance on
radiological or bacteriological investigations.10,11 The first RCT (416
people in a primary care setting) compared amoxicillin (500 mg 3
times daily) versus placebo for 10 days. It found no significant
difference between amoxicillin and placebo in treatment success at
the end of treatment (treatment success defined by absent or mild
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symptoms: 35% with amoxicillin v 29% with placebo; RR 1.14, 95%
CI 0.92 to 1.42). The second RCT (150 people with clinically
diagnosed acute maxillary sinusitis in a primary care setting) com-
pared three antibiotics (amoxicillin, doxycycline, and penicillin)
versus placebo.11 It found that amoxicillin increased recovery rates
compared with placebo at 2 weeks but the statistical significance
was not reported (recovery assessed by telephone: 18/23 [78%]
with amoxicillin v 39/59 [66%] with placebo). Amoxicillin–
clavulanate, co-trimoxazole, cephalosporins, azithromycin, or
erythromycin versus placebo: We found no RCTs. Versus each
other: We found no RCTs.

Harms: Amoxicillin versus placebo: The first RCT found that diarrhoea
was significantly more common with amoxicillin compared with
placebo (29% with amoxicillin v 19% with placebo; RR 1.28,
CI 1.05 to 1.57).10 The second RCT did not report adverse effects
separately for amoxicillin compared with placebo.11 Amoxicillin–
clavulanate, co-trimoxazole, cephalosporins, azithromycin, or
erythromycin versus placebo: We found no RCTs. Versus each
other: We found no RCTs.

Comment: The RCTs may have lacked adequate follow up to detect clinically
important differences between amoxicillin and placebo.

OPTION DECONGESTANTS, TOPICAL STEROIDS, AND
ANTIHISTAMINES

We found no RCTs examining clinical effects of topical or systemic
decongestants, topical steroids, or antihistamines in people with
clinically diagnosed acute sinusitis.

Benefits: Decongestants; topical steroids; antihistamines: We found no
RCTs.

Harms: We found no RCTs.

Comment: None.

QUESTION What are the effects of antibiotics in people with
radiologically or bacteriologically confirmed acute
sinusitis?

OPTION AMOXICILLIN AND AMOXICILLIN–CLAVULANATE

One systematic review identified two RCTs in people with radiologically or
bacteriologically confirmed acute maxillary sinusitis, which found that
amoxicillin improved early clinical cure rate compared with placebo, but
was associated with more frequent adverse effects, mainly
gastrointestinal. One systematic review in people with radiologically or
bacteriologically confirmed acute sinusitis found no significant difference
in clinical resolution between amoxicillin or amoxicillin–clavulanate and
cephalosporins or macrolides. However, amoxicillin and
amoxicillin–clavulanate caused more adverse effects.

Benefits: Amoxicillin versus placebo: We found two systematic reviews
(search date 1998, number of relevant RCTs not reported, 761
adults with acute uncomplicated sinusitis;1 and search date 1998,
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2 RCTs, 344 adults with acute sinusitis12). The review with the most
recent search date did not report separately on effects of amoxicillin
compared with placebo.1 The earlier review found that 7–10 days of
amoxicillin significantly increased complete symptom resolution
compared with placebo (2 RCTs; OR 2.24, 95% CI 1.40 to 3.56).12

Amoxicillin–clavulanate versus placebo: The review with the
most recent search date did not report separately on the effects of
amoxicillin–clavulanate compared with placebo.1 The earlier review
found no RCTs.12 We found no subsequent RCTs. Versus
cephalosporin and macrolides: See benefits of cephalosporins
and macrolides, p 714.

Harms: Amoxicillin versus placebo: Both RCTs included in the earlier
review12 found that antibiotics significantly increased adverse
effects (mainly gastrointestinal) compared with placebo (first RCT:13

diarrhoea 47% with amoxicillin v 11% with placebo, P = 0.001;
second RCT:14 all adverse effects 28% with amoxicillin v 9% with
placebo, P < 0.001). Amoxicillin–clavulanate versus placebo:
We found no RCTs.

Comment: One of the RCTs that compared amoxicillin with placebo was a three
arm trial, which also examined effects of penicillin. We have not
reported results in the penicillin group.

OPTION CEPHALOSPORINS AND MACROLIDES

One systematic review in people with radiologically or bacteriologically
confirmed acute sinusitis found no significant difference in clinical
resolution between amoxicillin or amoxicillin–clavulanate and
cephalosporins or macrolides. However, cephalosporins and macrolides
caused fewer adverse effects than amoxicillin and amoxicillin–
clavulanate. One RCT found no significant difference in clinical
improvement or clinical cure between cefaclor (a cephalosporin) and
azithromycin (a macrolide).

Benefits: Versus placebo: We found two systematic reviews (search dates
19981 and 199812). The review with the most recent search date
did not report separately on the effects of cephalosporins and
macrolides compared with placebo.1 The earlier review found no
RCTs comparing these antibiotics with placebo.12 We found no
subsequent RCTS. Versus amoxicillin: The earlier systematic
review found 10 RCTs (1590 adults), which compared penicillin
antibiotics (including amoxicillin) versus cephalosporins, mac-
rolides (clarithromycin, spiramycin, azithromycin, roxithromycin,
pristamycin, and erythromycin), or minocycline in people with
radiologically or bacteriologically confirmed acute maxillary sinusi-
tis.12 It found no significant difference in clinical resolution rate
between newer non-penicillins and the other antibiotics (OR 0.85,
95% CI 0.70 to 1.08). Versus amoxicillin–clavulanate: The sys-
tematic review found 10 RCTs (3957 adults), which compared
amoxicillin–clavulanate versus macrolides or cephalosporins.12 It
found no significant difference in clinical resolution rate between
amoxicillin–clavulanate and the other antibiotics (OR 0.90, 95%
CI 0.76 to 1.08). Macrolides versus cephalosporins: The sys-
tematic review12 identified one RCT (496 people).15 It found no
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significant difference between azithromycin (500 mg once daily for
3 days) and cefaclor (250 mg 3 times daily for 10 days) in clinical
improvement or resolution of symptoms after 11–15 days (clinical
improvement or clinical resolution: 228/245 [93%] with azithromy-
cin v 233/241 [97%] with cefaclor; P value not reported).

Harms: Versus placebo: We found no RCTs. Versus amoxicillin: The
systematic review found that the risk of stopping treatment because
of adverse effects was lower with cephalosporins and macrolides
(clarithromycin, spiramycin, azithromycin, roxithromycin, pristamy-
cin, and erythromycin) than with penicillins (OR 0.54, 95% CI 0.29
to 1.00).12 Versus amoxicillin–clavulanate: The systematic
review found that the risk of stopping treatment because of adverse
effects was lower with cephalosporins and macrolides than with
amoxicillin–clavulanate (OR 0.37, 95% CI 0.26 to 0.52).12

Macrolides versus cephalosporins: One RCT comparing azithro-
mycin versus cefaclor found no significant difference in adverse
effects between treatments (11% with azithromycin v 10% with
cefaclor, P = 0.82).15 The most common adverse effects gastroin-
testinal symptoms (9.4% with azithromycin v 5.7% with cefaclor).

Comment: None.

OPTION LONG COURSE ANTIBIOTIC REGIMENS

RCTs in people with confirmed acute sinusitis found no significant
difference in clinical resolution rates between a 10 day course and
3–5 day courses of either co-trimoxazole or cefuroxime (a cephalosporin)
up to 3 weeks after treatment. One RCT found that adverse effects, which
were mainly gastrointestinal, were more frequent with longer course
cefuroxime than with shorter course cefuroxime.

Benefits: Amoxicillin, amoxicillin–clavulanate, azithromycin, and
erythromycin: We found no RCTs comparing longer versus shorter
courses of the same antibiotic. Co-trimoxazole: One RCT (80
people with confirmed sinusitis) found no significant difference in
clinical resolution or improvement between a 10 day and a 3 day
course of co-trimoxazole at 14 days follow up (AR for resolution or
improvement about 76% in each group; CI not reported;
P = 0.45).16 Cephalosporins: One RCT (401 people with con-
firmed sinusitis) found no significant difference in clinical resolution
rates between a 10 day and a 5 day course of cefuroxime 11–18
days after treatment (73% with 10 day course v 74% with 5 day
course; ARR with shorter course +1%, 90% CI –7.5% to +8.5%).2

Harms: Co-trimoxazole: The RCT found no significant difference in adverse
events between a 10 day and a 3 day course of co-trimoxazole (CI
not reported; P = 0.2).16 Cephalosporins: The RCT found that a
larger proportion of people on the 10 day course of cefuroxime
reported minor adverse effects, mainly gastrointestinal, compared
with the 5 day course of cefuroxime (11.8% with 10 day course v

5.8% with 5 day course; significance not reported).2

Comment: None.
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OPTION DIFFERENT DOSAGES OF ANTIBIOTICS

One RCT in people with radiologically or bacteriologically confirmed acute
sinusitis found no significant difference in clinical resolution rates or
adverse events between two and three daily doses of cefaclor.

Benefits: Amoxicillin, amoxicillin–clavulanate, azithromycin,
erythromycin, and co-trimoxazole: We found no RCTs comparing
different daily dosing regimens of the same antibiotic.
Cephalosporins: One RCT (298 people with confirmed acute
sinusitis) compared different daily dose regimens of the same
cephalosporin.17 It found no significant difference in clinical reso-
lution rates between cefaclor 500 mg three times daily and cefaclor
750 mg twice daily at 14 days follow up (clinical resolution rate
95.7% with 500 mg three times daily v 97.3% with 750 mg twice
daily; CI not reported; P = 0.333).

Harms: The RCT found no significant difference in adverse event
rates between cefaclor 500 mg three times daily and cefaclor
750 mg twice daily (adverse event rate 24.7% with 750 mg twice
daily v 32% with 500 mg 3 times daily; CI not reported;
P = 0.162).17

Comment: None.

OPTION DECONGESTANTS, TOPICAL STEROIDS, AND
ANTIHISTAMINES

We found no RCTs examining the effects of antihistamines,
decongestants, or topical steroids in people with radiologically or
bacteriologically confirmed acute sinusitis.

Benefits: Decongestants; topical steroids; antihistamines: We found no
RCTs.

Harms: We found no RCTs.

Comment: None.

GLOSSARY
Hyposmia Reduced, not absent, sense of smell.
Orbital cellulitis Inflammation of the soft tissues in and around the eye socket.
Rhinorrhoea Discharge from the nasal cavity.
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Tinnitus
Search date June 2003

Angus Waddell

QUESTIONS

Effects of treatments for chronic tinnitus . . . . . . . . . . . . . . . . . . . . .719

INTERVENTIONS

Trade off between benefits and
harms

Tricyclic antidepressants . . . . .719

Unknown effectiveness
Acupuncture . . . . . . . . . . . . . .723
Baclofen. . . . . . . . . . . . . . . . .722
Benzodiazepines (alprazolam) .720
Cinnarizine . . . . . . . . . . . . . . .722
Electromagnetic stimulation . . .724
Hyperbaric oxygen . . . . . . . . .726
Hypnosis . . . . . . . . . . . . . . . .725
Lamotrigine . . . . . . . . . . . . . .721
Low power laser . . . . . . . . . . .725

Nicotinamide . . . . . . . . . . . . .721
Psychotherapy . . . . . . . . . . . .724
Tinnitus masking devices . . . . .725
Zinc . . . . . . . . . . . . . . . . . . . .722

Likely to be ineffective or harmful
Carbamazepine. . . . . . . . . . . .721
Ginkgo biloba . . . . . . . . . . . . .726
Tocainide . . . . . . . . . . . . . . . .723

To be covered in future updates
Hearing aids
Tinnitus retraining treatment

See glossary, p 727

Key Messages

¶ Tricyclic antidepressants One systematic review in people with depression
and chronic tinnitus found that tricyclic antidepressants (nortriptyline)
improved tinnitus related disability, audiometric tinnitus loudness matching,
and symptoms of depression at 6 weeks, but found no significant difference in
self reported tinnitus severity compared with placebo. One small RCT in people
with tinnitus without depression found that a greater proportion of people rated
themselves as improved with tricyclic antidepressants (amitriptyline) compared
with placebo at 6 weeks.

¶ Benzodiazepines (alprazolam) One systematic review found limited evidence
that alprazolam, a benzodiazepine, improved self reported tinnitus severity
after 12 weeks. Benzodiazepines can have side effects that may outweigh
potential benefits.

¶ Psychotherapy One systematic review found insufficient evidence about
cognitive behavioural treatment, relaxation therapy, education, or biofeedback
compared with other or no treatment in people with chronic tinnitus.

¶ Carbamazepine One systematic review found no significant difference
between carbamazepine and placebo in tinnitus severity at 30 days. Treatment
with carbamazepine was associated with an increased risk of dizziness,
nausea, and headaches.

¶ Ginkgo biloba One systematic review and one subsequent RCT found no
significant difference between ginkgo biloba and placebo in tinnitus symptoms.

¶ Tocainide One systematic review found no significant difference between
tocainide and placebo in improving symptoms, but found evidence that
tocainide increased adverse effects after 30 days’ treatment.
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¶ Acupuncture; baclofen; cinnarizine; electromagnetic stimulation; hyper-
baric oxygen; hypnosis; lamotrigine; low power laser; nicotinamide;
tinnitus masking devices; zinc We found insufficient evidence about the
effects of these interventions.

DEFINITION Tinnitus is defined as the perception of sound, which does not arise
from the external environment, from within the body (e.g. vascular
sounds), or from auditory hallucinations related to mental illness.
This review is concerned with tinnitus, where tinnitus is the only, or
the predominant, symptom in an affected person.

INCIDENCE/
PREVALENCE

Up to 18% of the general population in industrialised countries are
mildly affected by chronic tinnitus, and 0.5% report tinnitus having
a severe effect on their ability to lead a normal life.1

AETIOLOGY/
RISK FACTORS

Tinnitus may occur as an isolated idiopathic symptom or in asso-
ciation with any type of hearing loss. Tinnitus may be a particular
feature of off presbyacusis (see glossary, p 727), noise induced
hearing loss, Menière’s disease (see glossary, p 727) (see
Menière’s disease, p 664), or the presence of an acoustic neu-
roma. In people with toxicity from aspirin or quinine, tinnitus can
occur while hearing thresholds remain normal. Tinnitus is also
associated with depression, although it may be unclear whether the
tinnitus is a manifestation of the depressive illness or a factor
contributing to its development.2

PROGNOSIS Tinnitus may have an insidious onset, with a long delay before
clinical presentation. It may persist for many years or decades,
particularly when associated with a sensorineural hearing loss. In
Menière’s disease, both the presence and intensity of tinnitus can
fluctuate. Tinnitus may cause disruption of sleep patterns, an
inability to concentrate, and depression.3

AIMS OF
INTERVENTION

To reduce the loudness and intrusiveness of the tinnitus and to
reduce its impact on daily life, with minimum adverse effects from
treatment.

OUTCOMES The number of people with resolution of tinnitus; tinnitus loudness
(assessed by a visual analogue scale, symptom scores, or by
audiometric matching); impact of tinnitus measured by estimates of
interference with activities of daily life or with emotional state.

METHODS Clinical Evidence search and appraisal June 2003.

QUESTION What are the effects of treatments for chronic tinnitus?

OPTION TRICYCLIC ANTIDEPRESSANTS

One systematic review in people with depression and chronic tinnitus
found that tricyclic antidepressants (nortriptyline) improved tinnitus
related disability, audiometric tinnitus loudness matching, and symptoms
of depression at 6 weeks, but found no significant difference in self
reported tinnitus severity compared with placebo. One small RCT in
people with tinnitus without depression found that a greater proportion of
people rated themselves as improved with tricyclic antidepressants
(amitriptyline) compared with placebo at 6 weeks.
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Benefits: Versus placebo: We found one systematic review (search date
1998, 1 RCT, 92 people with tinnitus and depression or depressive
symptoms but no bipolar disorder or other mental health diagno-
sis)4 and one subsequent RCT.5 The systematic review found that
nortriptyline (titrated to maintain therapeutic blood levels for
depression) significantly improved measures of depression, a tinni-
tus related disability score, and audiometric tinnitus loudness
matching compared with placebo at 6 weeks.4 However, the RCT,
found no significant difference in the proportion of people reporting
overall improvement in tinnitus severity after 6 weeks (16 to 11 dB
tinnitus loudness matching with nortriptyline v 19 to 18 dB with
placebo; P = 0.006; 43% of people reported improved tinnitus
severity with nortriptyline v 30% with placebo; P = 0.2; raw data not
reported).6 The subsequent RCT (37 people with no history of
depression) found that a greater proportion of people rated them-
selves as “improved” with amitriptyline (50 mg/night for 1 week
followed by 100 mg/night for 5 weeks) compared with placebo after
6 weeks but found no significant difference between treatments in
the frequency of occurrence of tinnitus (19/20 [95%] “improved”
on amitriptyline v 2/17 [12%] with placebo; OR 8.1, 95% CI 5.6 to
10.6; no values were reported for tinnitus frequency).5

Harms: The subsequent RCT found mild sedation and dryness of the mouth
lasting for 1–2 weeks but reported no major adverse effects.5 Other
studies have established that adverse effects of nortriptyline include
dry mouth, blurred vision, and constipation (see harms of tricyclic
antidepressants under depressive disorders, p 1278).

Comment: The subsequent RCT may have lacked power to detect clinically
important effects on the frequency of occurrence of tinnitus.5

OPTION BENZODIAZEPINES

One systematic review found limited evidence that alprazolam, a
benzodiazepine, improved self reported tinnitus severity after 12 weeks.
Benzodiazepines can have side effects that may outweigh potential
benefits.

Benefits: We found one systematic review (search date 1995, 1 RCT, 40
people).7 It found that alprazolam (initially 0.5 mg/night) signifi-
cantly improved reported tinnitus severity compared with placebo
after 12 weeks (13/17 [76%] improved with alprazolam v 1/19 [5%]
with placebo; RR 14.5, 95% CI 2.1 to 53.0), but interpretation of
these results is difficult (see comment below).8

Harms: The RCT reported that two (10%) people receiving alprazolam
withdrew from the trial because of excessive tiredness.8 Long term
use of benzodiazepines can lead to dependence (see harms of
benzodiazepines under generalised anxiety disorder, p 1302).

Comment: The RCT used dose adjustment of alprazolam but no dose adjust-
ment of placebo, potentially biasing the results because of a
difference in the attention given to people in the two groups.8

Another systematic review (search date 1998) found three other
studies that used weaker methods; none of the studies provided
evidence that benzodiazepines improved symptoms of tinnitus
compared with placebo.4
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OPTION ANTIEPILEPTICS (CARBARMAZEPINE AND LAMOTRIGINE)

One systematic review found no significant difference between
carbamazepine and placebo for tinnitus severity at 30 days. Treatment
with carbamazepine was associated with an increased risk of dizziness,
nausea, and headaches. One small crossover RCT found no significant
difference in tinnitus loudness or annoyance between lamotrigine and
placebo. However, the RCT may have lacked power to detect a clinically
important effect.

Benefits: We found one systematic review (search date 1995, 1 RCT, 48
people)7 and one subsequent RCT.9 The RCT identified by the review
found no significant difference with carbamazepine (150 mg 3
times daily for 30 days) on reported tinnitus severity compared with
placebo after 30 days’ treatment (2/24 [8%] improved with car-
bamazepine v 3/24 [13%] with placebo; RR 0.67, 95% CI 0.12 to
3.60).10 The subsequent RCT (31 people) was a crossover trial
comparing lamotrigine and placebo.9 However, it did not report
results before the crossover (see comment below).9

Harms: The RCT identified by the review found that carbamazepine signifi-
cantly increased the number of people reporting adverse effects
compared with placebo (including dizziness, nausea, and head-
aches; 25/34 [63%] with carbamazepine v 1/24 [4%] with placebo;
RR 17.6, 95% CI 2.6 to 121.0; NNH 1, 95% CI 1 to 2).10 The
subsequent RCT did not report harms.9

Comment: A more recent systematic review (search date 1998) found four
additional RCTs comparing antiepileptic treatment versus placebo.4

All were appraised in the earlier review,7 but were excluded from the
review on methodological grounds. The subsequent RCT found no
significant difference with lamotrigine (25 mg/day for 2 weeks,
50 mg/day for 2 weeks, and then 100 mg/day for 4 weeks) com-
pared with placebo in tinnitus loudness or annoyance measured on
a visual analogue scale (11/31 [35%] people improved with lamo-
trigine v 6/31 [19%] people with placebo; RR 1.80, 95% CI 0.78 to
4.34).9

OPTION NICOTINAMIDE

One systematic review found no significant difference between
nicotinamide and placebo for tinnitus severity at 30 days. However, the
included RCT may have lacked power to detect a clinically important
effect.

Benefits: We found one systematic review (search date 1998, 1 RCT, 48
people).4 It found no significant difference between nicotinamide
(70 mg 3 times daily for 30 days) and placebo on subjective
improvement after 30 days’ treatment (2/24 [8%] with nicotina-
mide v 3/24 [13%] with placebo; RR 0.7, 95% CI 0.1 to 3.6).11

Harms: The systematic review found no significant difference between
nicotinamide and placebo in the proportion of people reporting
headache (4/24 [16%] with nicotinamide v 1/24 [4%] with placebo;
RR 4.0, 95% CI 0.5 to 33.2) or dizziness (2/24 [8%] v 0/24 [0%];
ARI +0.08, 95% CI –0.06 to +0.20).4
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Comment: The RCT may have lacked power to detect a clinically important
effect.11

OPTION CINNARIZINE

One systematic review found no significant difference between
cinnarizine and placebo for tinnitus severity. However, the RCT may have
lacked power to detect a clinically important effect.

Benefits: We found one systematic review (search date 1998, 1 RCT, 30
people).4 It found no significant difference between cinnarizine
(25 mg 3 times daily for 10 weeks) and placebo on reported
subjective improvement (1/10 [10%] people improved with cinnar-
izine v 1/20 [5%] people with placebo; RR 2.00, 95% CI 0.14 to
29.00; see comment below).12

Harms: The RCT did not report harms.12

Comment: The RCT did not specify the follow up period and may have lacked
power to detect a clinically important effect.12

OPTION ZINC

One systematic review found no significant difference between zinc and
placebo for tinnitus severity at 8 weeks. However, the included RCT may
have lacked power to detect a clinically important effect.

Benefits: We found one systematic review (search date 1998, 1 RCT, 50
people).4 It found no significant difference between zinc (100 mg 3
times daily for 8 weeks) and placebo on reported tinnitus severity
after 8 weeks’ treatment (2/23 [9%] people improved with zinc v

2/25 [8%] people with placebo; RR 1.10, 95% CI 0.16 to 7.00).13

Harms: The systematic review did not report harms.13

Comment: The included RCT may have lacked power to detect a clinically
important effect.

OPTION BACLOFEN

One systematic review found no significant difference between baclofen
and placebo for tinnitus severity. However, the trial may have lacked
power to detect a clinically important effect.

Benefits: We found one systematic review (search date 1998, 1 RCT, 63
people).4 It found no significant difference between baclofen
(10 mg twice daily increasing to 30 mg twice daily for 3 weeks) and
placebo on reported subjective improvement (3/31 [10%] improved
with baclofen v 1/32 [3%] with placebo; RR 3.10, 95% CI 0.34 to
28.00; see comment below).14

Harms: The RCT included in the systematic review did not report harms.14

Comment: The RCT did not specify the follow up period and may have lacked
power to detect a clinically important effect.14
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OPTION TOCAINIDE

One systematic review found no significant difference between tocainide
and placebo in improving symptoms, but found evidence that tocainide
increased adverse effects after 30 days’ treatment.

Benefits: We found one systematic review (search date 1995, 2 RCTs, 88
people).7 The first RCT (40 people) identified by the review used a
crossover design and did not give details of the washout period or
the results before the crossover (see comment below).15 The
second RCT (48 people) identified by the review found no significant
difference between tocainide (300 mg 3 times daily for 30 days)
and placebo on the proportion of people with improved symptoms
after 30 days’ treatment (1/24 [4%] with tocainide v 3/24 [13%]
with placebo; RR 0.33, 95% CI 0.04 to 3.00).16

Harms: The second RCT identified by the review found that tocainide
significantly increased adverse effects compared with placebo
(11/24 [45.8%] with tocainide v 2/24 [8.3%] with placebo; RR 5.5,
95% CI 1.4 to 22.2; NNH 2, 95% CI 1 to 8).16 The main adverse
effects reported were rash (6/24 [25%] with tocainide v 1/24 [4%]
with placebo), dizziness (3/24 [12%] with tocainide v 0/24 [0%]
with placebo), and tremor (2/24 [8%] with tocainide v 0/24 [0%]
with placebo).

Comment: The first RCT found no significant difference between oral tocainide
(400 mg/day rising to 2.4 g/day for 4 weeks) and placebo in
symptom scores (10/40 [25%] improved with tocainide v 4/40
[10%] with placebo; RR 2.5, 95% CI 0.85 to 7.3).

OPTION ACUPUNCTURE

One systematic review found insufficient evidence about the effects of
acupuncture.

Benefits: We found one systematic review (search date 1998, 6 studies, 185
people).17 The review included one quasi-randomised RCT,18 two
open RCTs,12,19 two crossover RCTs,20,21 and one blinded RCT.22 All
studies were small and brief. The blinded RCT (54 people) found no
significant difference between acupuncture (25 sessions over 2
months) and sham acupuncture (superficial penetration at random
non-acupuncture points) in tinnitus loudness on a pooled visual
analogue score (4% improvement with acupuncture v 1% deterio-
ration with placebo).22 The first crossover RCT identified by the
review (14 people) found that acupuncture compared with sham
acupuncture significantly increased the number of people who
reported a reduction in tinnitus loudness after one session of
treatment (5/14 [36%] with acupuncture v 0/14 [0%] with sham
acupuncture; P = 0.05).20 The second crossover RCT (20 people)
found no significant difference between acupuncture and placebo
on a pooled visual analogue score of subjective tinnitus severity
after 3 weeks (P = 0.22).21

Harms: The review did not report on adverse effects.17

Comment: None.
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OPTION PSYCHOTHERAPY

One systematic review found insufficient evidence about effects of
cognitive behavioural treatment, relaxation therapy, education, or
biofeedback, compared with other or no treatment in people with chronic
tinnitus.

Benefits: We found one systematic review (search date 1998, 8 RCTs, 269
people) of different psychotherapeutic approaches (cognitive
behavioural treatment, relaxation therapy, education/information,
biofeedback).23 The review had important methodological problems
that compromise its validity (see comments below). It found signifi-
cant reductions in subjective loudness and tinnitus annoyance for a
combination of different psychotherapeutic approaches at 3
months or more post-treatment versus pre-treatment (SMD for
subjective loudness 0.68, 95% CI 0.62 to 0.74; SMD for tinnitus
annoyance 0.83, 95% CI 0.82 to 0.84).

Harms: The review did not report harms.23

Comment: Despite many studies on psychotherapeutic measures to treat
tinnitus, the evidence for benefit remains limited. Many of the RCTs
suffer from weak methods, high withdrawal rates, and pooled or
surrogate outcome measures. The systematic review pooled study
results across arms of trials, losing the benefits of randomisation
and increasing the risk of bias. Pre-treatment to post-treatment
effect sizes do not allow comparison of psychotherapy with no
treatment or any other treatment.23 The review did not report which
interventions were used as control in the RCTs.

OPTION ELECTROMAGNETIC STIMULATION/EAR CANAL MAGNETS

Three small RCTs found insufficient evidence on perceived improvement
in tinnitus symptoms with electromagnetic stimulation compared with
placebo. One RCT found no significant difference between simple ear
canal magnets and placebo on tinnitus symptoms after 4 weeks.

Benefits: Electromagnetic stimulation: We found no systematic review, but
found three small RCTs (136 people) comparing electromagnetic
stimulation with placebo.24–26 The first RCT (58 people) found that
electromagnetic stimulation significantly increased the number of
people who had improved tinnitus compared with placebo (14/31
[45%] with electromagnetic stimulation v 2/23 [9%] with placebo;
RR 5.2, 95% CI 1.3 to 20.6; see comment below).25 The second
RCT (48 people) found no significant difference between electro-
magnetic stimulation and placebo in tinnitus sensation levels after
1 week (6/24 [25%] with electromagnetic stimulation v 6/24 [25%]
with placebo; RR 1.00, 95% CI 0.39 to 2.59).24 The third RCT (20
people; see comment below) used a crossover design and did not
report results before the crossover.26 Magnets: We found no
systematic review but found one RCT (49 people).27 The RCT found
no significant difference between a simple ear canal magnet (neo-
dymium, iron, and boron) and placebo (same material but unmag-
netised) on tinnitus symptoms after 4 weeks’ treatment (7/26
[27%] with magnet v 4/23 [17%] with placebo; RR 1.50, 95%
CI 0.53 to 4.50).
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Harms: The RCTs reported no adverse effects associated with electromag-
netic stimulation.24–26

Comment: The first RCT, which did not specify the length of follow up, reported
that 4/58 (7%) people withdrew from the trial and that the analysis
was not by intention to treat.25 The crossover RCT found no
significant difference with electrical suppression compared with a
placebo device in reduction in tinnitus severity (2/20 [10%] active
device v 4/20 [20%] with placebo device; P = NS).26

OPTION HYPNOSIS

One RCT found no significant difference between hypnosis and
counselling for symptom severity at 3 months.

Benefits: We found one systematic review (search date 1995)7 and one
additional RCT.28 The review found no RCTs that met its inclusion
criteria. The additional RCT (92 people who were preselected to be
suggestible to hypnosis) found no significant difference between
three sessions teaching self hypnosis and control (a single coun-
selling session) on symptom severity scores after 3 months (24/44
[55%] improved with hypnosis v 23/42 [55%] with counselling;
RR 1.00, 95% CI 0.68 to 1.46). The RCT also found no significant
difference in the number of people reporting worsened tinnitus
(11/44 [25%] with hypnosis v 14/42 [32%] with counselling;
RR 0.8, 95% CI 0.4 to 1.5).

Harms: No adverse effects were reported.7,28

Comment: None.

OPTION LOW POWER LASER

One RCT found no significant difference between low power laser and
placebo for symptom severity at 1 month.

Benefits: We found no systematic review but found one RCT.29 The RCT (49
people) found no significant difference between laser (50 mW
directed towards the mastoid bone) and placebo in the number of
people reporting improved tinnitus symptoms after 1 month (2/25
[8%] with laser v 7/24 [29%] with placebo; RR 0.27, 95% CI 0.06
to 1.20).29

Harms: No adverse effects were reported.29

Comment: None.

OPTION TINNITUS MASKING DEVICES

One systematic review found limited evidence that masking devices
improved unspecified tinnitus symptoms compared with no intervention.

Benefits: Masking devices versus no treatment: We found one systematic
review (search date 1998, 2 RCTs).4 One RCT was of insufficient
quality to include in this review.30 The other RCT (21 patients)
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showed no significant difference in tinnitus intensity symptoms
between a masking device (see glossary, p 727) and placebo at
12 weeks (7/21 [33%] improved with the masking device; 5/21
[24%] improved with the placebo; RR 1.40, 95% CI 0.55 to
3.55).31

Harms: The RCT found that 2/21 (10%) people reported worsened tinnitus
with a masking device.31

Comment: The excluded RCT had a high drop-out rate (67%) and was
unblinded.30

OPTION GINKGO BILOBA

One systematic review and one subsequent RCT found no significant
difference between ginkgo biloba and placebo in tinnitus symptoms.

Benefits: We found one systematic review (search date 1998, 5 RCTs)32 and
one subsequent RCT.33 The systematic review included three RCTs
of insufficient quality for inclusion in this review (see comment). Of
the remaining two trials identified by the review, the first RCT
(crossover RCT, 20 people) found no significant difference between
ginkgo biloba extract (29.2 mg/day for 2 weeks) and placebo in
tinnitus symptoms (see comment below).34 The second RCT (99
people) compared ginkgo biloba extract (120 mg/day for 12 weeks)
and placebo.35 It found an improvement in measured tinnitus
loudness from 42 dB to 39 dB with ginkgo biloba extract compared
with no improvement in the control group (significance not stated;
additional numerical data not reported). The subsequent RCT
(1121 people) compared ginkgo biloba (50 mg 3 times daily for 12
weeks) and placebo.33 It found no significant difference in the
proportion of people reporting subjective improvement after 12
weeks’ treatment (34/360 [9.4%] with ginkgo biloba v 35/360
[9.7%] with placebo; ARI +0.3%, 95% CI –4.7% to +4.2%).33

Harms: The subsequent RCT reported gastrointestinal upset (3%), dizziness
(1%), and mouth dryness (1%) in both treatment and control
groups.33

Comment: Of the 3 RCTs we have excluded from the systematic review, two had
poor methodology (pseudo-randomisation and unblinded asses-
sors). The third had an inappropriate control arm. Of the trials we
included, the crossover RCT identified by the review did not specify
the length of follow up.34

OPTION HYPERBARIC OXYGEN

We found no systematic review or RCTs on the effects of hyperbaric
oxygen for people with tinnitus.

Benefits: We found no systematic review or RCTs.

Harms: We found no evidence of harms.

Comment: None.
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GLOSSARY
Masking device A small device similar to a behind-the-ear hearing aid, which
produces a broad frequency noise. It is thought to hide the noise of the tinnitus.
Menière’s disease A condition characterised by episodic vertigo, tinnitus, and
sensorineural hearing loss.
Presbyacusis Age related hearing loss.

Substantive changes
Tricyclic antidepressants Evidence re-evaluated; categorisation changed to
Trade off between benefits and harms.
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Tonsillitis
Search date April 2003

William McKerrow

QUESTIONS

Effects of tonsillectomy in children and adults with severe tonsillitis. .731

INTERVENTIONS

Trade off between benefits and
harms

Tonsillectomy versus antibiotics in
children. . . . . . . . . . . . . . . .731

Unknown effectiveness
Tonsillectomy versus antibiotics in

adults . . . . . . . . . . . . . . . .731

To be covered in future updates
Intermittent antibiotics
Long term antibiotics

Key Messages

¶ Tonsillectomy versus antibiotics in children Two systematic reviews found
insufficient evidence to compare surgical versus medical treatment. One
subsequent RCT in less severely affected children found that surgery signifi-
cantly reduced the frequency of tonsillitis compared with medical treatment
over 3 years. The modest benefit may be outweighed by morbidity associated
with the operation in populations with a low incidence of tonsillitis.

¶ Tonsillectomy versus antibiotics in adults We found no RCTs evaluating
tonsillectomy in adults.
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DEFINITION Tonsillitis is infection of the parenchyma of the palatine tonsils. The
definition of severe recurrent tonsillitis is arbitrary, but recent criteria
have defined tonsillitis as five or more episodes of true tonsillitis a
year, symptoms for at least a year, and episodes that are disabling
and prevent normal functioning.1 The definition does not include
tonsillitis occurring as a manifestation of the viral illness infectious
mononucleosis, which usually occurs as a single episode. However,
acute tonsillitis in this situation may be followed by recurrent
tonsillitis in some patients. Infection of the palatine tonsils may
occur in isolation or as part of the clinical picture of a generalised
pharyngitis. The clinical distinction between tonsillitis and pharyn-
gitis is unclear in the literature and the condition is often referred to
simply as “acute sore throat”. A sore throat lasting for 24–48 hours
as part of the prodrome of minor upper respiratory tract infection is
excluded from this definition. The diagnosis of acute tonsillitis is
primarily clinical, with the main interest of the clinician being in
whether the illness is viral or bacterial, this information being of
relevance if the prescription of antibiotics is being considered.
Several authors have attempted to distinguish viral from bacterial
sore throat on clinical grounds but the results of these studies are
conflicting, suggesting a lack of reliable diagnostic criteria. Investi-
gations to assist with this distinction include throat swabs and
serological tests, including the rapid antigen test and the antistrep-
tolysin O (ASO) titre. Of these, throat swabs and the ASO titre are of
less practical value because of the time lag before results are
obtainable. Throat swabs are also potentially misleading, as their
sensitivity and specificity is low. There is a high asymptomatic carrier
rate of up to 40% for potentially pathogenic bacteria such as group
A � haemolytic streptococcus, and the results of surface swab
bacteriology may be irrelevant to the deeper flora which may be
responsible for the clinical infection. Rapid antigen testing is con-
venient and popular in North America but also has doubtful sensi-
tivity (61–95%), at least when measured against throat swab
results, although specificity is higher (88–100%).1 The monospot
test, Epstein-Barr virus serology, and occasional other viral serology
may be of assistance in the diagnosis of infectious mononucleosis

INCIDENCE/
PREVALENCE

Recurrent sore throat has an incidence in general practice in the UK
of 100 per 1000 population a year.2 Acute tonsillitis is more
common in childhood.

AETIOLOGY/
RISK FACTORS

Common bacterial pathogens include � haemolytic and other strep-
tococci. Bacteria are cultured successfully only from a minority of
people with tonsillitis. The role of viruses is uncertain in most cases
of acute tonsillitis. In the tonsillitis associated with infectious
mononucleosis, the most common infective agent is the Epstein-
Barr virus (present in 50% of children and 90% of adults with the
condition). Cytomegalovirus infection may also result in the clinical
picture of infectious mononucleosis, and the differential diagnosis
also includes toxoplasmosis, HIV, hepatitis A, and rubella.3

PROGNOSIS We found no good data on the natural history of tonsillitis or
recurrent sore throat in children or adults. Participants in RCTs who
were randomised to medical treatment (courses of antibiotics as
required) have shown a tendency towards improvement over
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time.4,5 Recurrent severe tonsillitis results in significant morbidity,
including time lost from school or work. The most common compli-
cation of acute tonsillitis is peritonsillar abscess, but we found no
good evidence on the incidence of this condition. Rheumatic fever
and acute glomerulonephritis are recognised complications of
acute tonsillitis associated with group A � haemolytic streptococci.
These diseases are rare in developed countries, but do occasionally
occur sporadically. They are still a common problem in certain
populations, notably Australian Aboriginals, and may be effectively
prevented in closed communities by the use of penicillin. A system-
atic review found that there is no evidence that aggressive antibiotic
treatment of acute sore throat in the developed world is useful in the
prevention of these diseases.6

AIMS OF
INTERVENTION

To abolish tonsillitis; to reduce the frequency and severity of
recurrent throat infections; to improve general wellbeing, behaviour,
and educational achievement, with minimal adverse effects.

OUTCOMES Number and severity of episodes of tonsillitis or sore throat; require-
ment for antibiotics and analgesics; time off work or school;
behaviour, school performance, general wellbeing; morbidity and
mortality of surgery; and adverse effects of drugs.

METHODS Clinical Evidence search and appraisal April 2003.

QUESTION What are the effects of tonsillectomy in children and
adults with severe tonsillitis?

OPTION TONSILLECTOMY VERSUS ANTIBIOTICS

Two systematic reviews found insufficient evidence to compare surgical
versus medical treatment. One subsequent RCT in less severely affected
children found that surgery reduced the frequency of tonsillitis compared
with medical treatment over 3 years. The modest benefit may be
outweighed by recognised complications of tonsillectomy in populations
with a low incidence of tonsillitis. We found no RCTs evaluating
tonsillectomy versus antibiotics in adults.

Benefits: We found two systematic reviews (search dates 19977 and 19988)
and one subsequent RCT.9 Children: Both reviews identified the
same two RCTs as being the only ones that met quality inclusion
criteria.4,5 The smaller RCT involved 91 children who fulfilled criteria
for “severe tonsillitis” (7 episodes in the preceding year, 5 episodes/
year in the preceding 2 years, or 3 episodes/year in the preceding 3
years).4 It compared three treatments: tonsillectomy alone (27
children); adenotonsillectomy (16 children); or intermittent courses
of antibiotics as needed (48 children). Sixteen children were with-
drawn from the non-surgical group by their parents and underwent
surgery, and children who developed infections after surgery
received antibiotics as necessary for each episode of infection.
Secondary outcome measures, such as time off school, were also
considered. The RCT found that children undergoing tonsillectomy
experienced significantly fewer throat infections than those on
antibiotics, amounting to an average of three fewer throat infections
in the first 2 years, but by the third year the difference was no longer
significant, (year 1, 1.24 v 3.09 episodes per person, P = 0.001;
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year 2, 1.61 v 2.66, P = 0.001; year 3, 1.77 v 2.20, P > 0.05).
The larger RCT (246 “less severely affected” children) is published
only in abstract form.5 Some children in this study also underwent
adenoidectomy. The limited data available provide no evidence of a
difference between surgical and medical treatment. The first sys-
tematic review concluded that the risk of adverse effects was such
that the use of tonsillectomy was not supportable from the available
evidence.7 The second review concluded that it was not possible to
determine the effectiveness of tonsillectomy from these RCTs
because of the significant baseline differences between the people
assigned to surgical and non-surgical treatment and the impossi-
bility of eliminating any effect from that achieved by adenoidectomy
additionally carried out on some of the included children.8 One
subsequent RCT (328 children with a history of milder recurrent
episodes of throat infection) evaluated the effects of tonsillectomy
in two different populations by stratifying children according to their
history and age. Children with no apparent indication for adenoid-
ectomy (recurrent or persistent otitis media or obstructing
adenoids) were randomised to tonsillectomy, adenotonsillectomy,
or medical treatment (3 way trial, 177 children). Children with any
apparent indication for adenoidectomy were randomised to
adenotonsillectomy or medical treatment (2 way trial, 151 chil-
dren). In both RCTs outcomes were significantly better with surgery
compared with medical treatment (children without indication for
adenoidectomy [3 way trial]: mean number of moderate or severe
episodes/year during 3 years’ follow up: 0.09 with tonsillectomy
[P = 0.002] v 0.08 with adenotonsillectomy [P = 0.003] v 0.33
with medical treatment; in children with indication for adenotonsil-
lectomy [2 way trial]: 0.07 with adenotonsillectomy v 0.28 with
medical treatment [P < 0.001]).9 Adults: The reviews found no
RCTs that evaluated tonsillectomy in adults with recurrent tonsillitis
or sore throats. We found no RCTs addressing long term effects of
tonsillectomy.

Harms: Tonsillectomy: The risks of tonsillectomy include those associated
with general anaesthesia and those specific to the procedure
(bleeding, pain, otalgia, and, rarely, nasopharyngeal stenosis). The
subsequent RCT9 found that 16/203 (8%) of the children who
underwent surgery suffered complications. One suffered anaes-
thetic induction trismus and possible incipient malignant hyperther-
mia; three children had intraoperative haemorrhage with one of
them needing reintervention under anaesthesia; and one child
required a posterior nasopharyngeal pack and admission to inten-
sive care. Seven children (3.4%) developed postoperative haemor-
rhage and five of these were readmitted to hospital, one requiring
transfusion. The mean duration of postoperative sore throat was
6.3 days (range 0–21 days).9 The overall complication rate in the
smaller RCT (91 children)4 was 14% (all were “readily managed or
self limiting”) compared with 2–8% in one Scottish tonsillectomy
audit.10 Haemorrhage, either primary (in the immediate postopera-
tive period) or secondary, occurred in 4% of children studied in the
larger RCT5 and fewer than 1% of children in the Scottish tonsillec-
tomy audit.10 Antibiotics: In the smaller RCT (91 children), ery-
thematous rashes occurred in 4% of children in the non-surgical
group while taking penicillin.4 Other adverse effects of antibiotics
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include allergic reactions and the promotion of resistant bacteria.
One RCT found that, for people with milder episodes of sore throat,
the prescribing of antibiotics compared with no initial prescription
increased the proportion of people who returned to see their
physician in the short term because of sore throat (716 people with
sore throat and an abnormal physical sign; return rate 38% with
initial antibiotics v 27% without; adjusted HR for return 1.39, 95%
CI 1.03 to 1.89).11 The subsequent RCT found that rates of ery-
thematous rash were similar in children from the surgical and
control groups (4/190 [2%] in surgery groups v 3/138 [2%] in
control groups).9 We found no evidence of adverse effects on the
immune system following tonsillectomy.

Comment: In the subsequent RCT, 79% of the children allocated to tonsillec-
tomy and 78.8% of those assigned to adenotonsillectomy had
surgery within 90 days of the randomisation.9 In the control groups,
12/60 (20%) children in the three way RCT and 19/78 (24%) in the
two way RCT eventually underwent surgery. Although a significant
reduction was found in the mean number of episodes of throat
illnesses with surgical interventions, rates of illness in the control
groups were low.9 The authors of the RCT concluded that the
benefits of surgery may outweigh the risks in populations with a low
incidence of illness, such as the population of children included in
the study.9 Background: Tonsillectomy is one of the most fre-
quently performed surgical procedures in the UK, particularly in
children, and accounts for about 20% of all operations performed
by otolaryngologists.10 Adenoidectomy is now performed with ton-
sillectomy only when there is a specific indication to remove the
adenoids as well as the tonsils. Quality of the evidence: In the
smaller RCT4 there were significant baseline differences between
groups before treatment, and the authors pooled the results of
tonsillectomy and adenotonsillectomy, making it impossible to
assess the effectiveness of tonsillectomy alone. The systematic
reviews came to broadly the same conclusions but the weighting of
the evidence was different. The earlier review did not quantify the
evidence for the adverse effects mentioned, although it concluded
that because of adverse effects tonsillectomy was not supported.7

The principal author of the original trial4 defends its conclusions in
the Comments and Criticisms section in the current issue of the
Cochrane Review.8 He argues that the baseline differences between
cases in the control and treatment groups that were not accounted
for in the randomisation are irrelevant to the outcome. Furthermore,
he contends that the effect of adenoidectomy in some members of
the treatment group could not have accounted for the difference in
outcome in that group. The subsequent RCT on less severely
affected children9 was designed and run at the same time as the
other RCTs discussed,4,5 but the authors did study tonsillectomy
separately from adenoidectomy, and the conclusions are more
robust. Gaps in the evidence: We found no RCT that found
improved general wellbeing, development, or behaviour, despite
suggestions that these are influenced by tonsillectomy.10 New
techniques: Various newer techniques for tonsillectomy have been
described and are in use, including ultrasonic dissection, cold
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ablation, laser tonsillectomy, and diathermy tonsillectomy. These
are currently being assessed, and possible benefits and harms have
not yet been fully evaluated. Adjuvant treatment may reduce
adverse effects, and various modalities are being studied.12
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Wax in ear
Search date April 2003

George Browning

QUESTIONS

Effects of methods to remove symptomatic ear wax . . . . . . . . . . . . .736

INTERVENTIONS

Trade off between benefits and
harms

Ear syringing* . . . . . . . . . . . . .737

Unknown effectiveness
Manual removal (other than ear

syringing)*. . . . . . . . . . . . . .737
Wax softeners . . . . . . . . . . . . .736

*Although many practitioners
consider these to be standard
treatments, we found no RCTs of
these interventions

See glossary, p 738

Key Messages

¶ Ear syringing There is consensus that ear syringing is effective but we found no
RCTs comparing ear syringing versus no treatment or versus other treatment.
Reported complications of ear syringing include otitis externa, perforation of
the ear drum, damage to the skin of the external canal, tinnitus, pain, and
vertigo.

¶ Manual removal (other than ear syringing) We found no RCTs about other
mechanical methods of removing ear wax.

¶ Wax softeners One small RCT in people with impacted wax found that active
treatment (with a proprietary softening agent, sodium bicarbonate, or sterile
water) reduced the risk of persisting impaction after 5 days compared with no
treatment, but found no significant difference among active treatments. Three
RCTs found no consistent evidence that any one type of wax softener was
superior to the others. RCTs found insufficient evidence to assess the effects of
wax softeners prior to syringing.
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DEFINITION Ear wax is normal and becomes a problem only if it produces
deafness, pain, or other aural symptoms. Ear wax may also need to
be removed if it prevents inspection of the ear drum. The term
“impacted” (see glossary, p 738) is used in different ways, and can
merely imply the coexistence of wax obscuring the ear drum with
symptoms in that ear.1,2

INCIDENCE/
PREVALENCE

We found four surveys of the prevalence of impacted wax (see
table 1, p 739).3–6 The prevalence was higher in men than in
women, in the elderly than in the young, and in people with
intellectual impairment.7 One survey found that 289 Scottish gen-
eral practitioners each saw an average of nine people a month
requesting removal of ear wax.1

AETIOLOGY/
RISK FACTORS

Factors that prevent the normal extrusion of wax from the ear canal
(e.g. wearing a hearing aid, using cotton buds) increase the chance
of ear wax accumulating.

PROGNOSIS Most ear wax emerges from the external canal spontaneously.
Without impaction or adherence to the drum, there is likely to be
minimal, if any, hearing loss.

AIMS OF
INTERVENTION

To relieve symptoms or to allow examination by completely remov-
ing impacted wax or obstructing wax; and to soften impacted wax to
ease mechanical removal.

OUTCOMES Proportion of people (or ears) with relief of hearing loss or discom-
fort; total removal of wax; proportion of people requiring further
intervention to improve symptoms; ease of mechanical removal
measured, for example, by the volume of water used to accomplish
successful syringing.

METHODS Clinical Evidence search and appraisal April 2003.

QUESTION What are the effects of methods to remove ear wax?

OPTION WAX SOFTENERS

One small RCT in people with impacted wax found that active treatment
(with a proprietary softening agent, sodium bicarbonate, or sterile water)
reduced the risk of persisting impaction after 5 days compared with no
treatment, but found no significant difference among active treatments.
Three RCTs found no consistent evidence that any one type of wax
softener was superior to the others. RCTs found insufficient evidence to
assess the effects of wax softeners prior to syringing.

Benefits: We found no systematic review. Versus placebo or no treatment:
We found one RCT (113 people with impacted wax [see glossary,
p 738] in one or both ears) (see table 2, p 740).2 Ears were
randomly allocated to treatment by the nursing staff with sterile
water, sodium bicarbonate, a proprietary softening agent (arachis
oil/chlorobutanol/p-dichlorobenzene), or no treatment. Participants
and nurses were blinded to the active treatment allocation. The
people were recruited from a hospital for the elderly. People already
using ear drops and people with other pathology of the ear canal or
ear drum were excluded. Of those recruited, 13 left hospital and
three died before completing the RCT. Analysis of the remaining 97
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people (155 ears) found that the proportion of ears with persisting
impaction was significantly reduced by any active form of treatment
after 5 days compared with no treatment (AR: 26/38 [68%] ears
with no treatment v 55/117 [47%] ears with any active treatment;
RR 1.46, 95% CI 1.09 to 1.94; NNT 5, 95% CI 3 to 17).2 It found
no significant difference in wax clearance among active treatments
(P value not reported).2 Versus other wax softeners: We found six
trials comparing wax softeners (see table 2, p 740).2,8–12 Only three
were RCTs,2,11,12 the other trials did not state the allocation strategy
or were quasi-randomised trials. The trials were conducted in a
variety of settings. They varied in size from 35 people to 286 ears.
The most common outcomes were a subjective assessment of the
amount of wax remaining, the need for syringing, the perceived
ease of syringing, or the result of syringing. The trials found no
consistent evidence that any one type of wax softener was clinically
superior to any other. Prior to syringing: We found four RCTs13–16

and one quasi-randomised trial17 comparing various wax softeners
given prior to ear syringing. All had design deficiencies that could
lead to bias. Two of the RCTs found differences in effectiveness
among wax softeners, and the other RCTs two found no overall
difference (see table 3, p 742). The quasi-randomised trial found
no difference between water instilled for 15 minutes and oil instilled
nightly for 3 days.17

Harms: Seven RCTs did not report complications or adverse effects. Two
trials found single cases of irritation, itching, or buzzing.8,9 One RCT
found that the frequency of adverse effects was similar in people
using arachis oil/chlorobutanol/p-dichlorobenzene versus a propri-
etary agent (OtocerolT — the composition of which was not
stated — see table 2, p 740).11

Comment: We found no good evidence about the optimal duration of treat-
ment. Most trials did not use rigorous methods of randomisation,
and did not include control for degree of occlusion at randomisa-
tion. Many trials were sponsored by companies that manufactured
only one of the products being tested, but the possibility of publi-
cation bias has not been assessed. The inclusion criteria for the
RCTs were not always clear: many stated that the participants had
impacted wax without defining how this was defined. The RCT that
included a no treatment group found that 32% of ears with
impacted wax showed spontaneous resolution after 5 days.2

OPTION MECHANICAL METHODS

We found no RCTs about mechanical methods of removing ear wax. There
is consensus that ear syringing is effective but we found no RCTs
comparing ear syringing versus no treatment or versus other treatment.
Reported complications of ear syringing include otitis externa, perforation
of the ear drum, damage to the skin of the external canal, tinnitus, pain,
and vertigo.

Benefits: We found no systematic review and no RCTs comparing mechanical
methods intended to remove ear wax versus no treatment or
alternative treatment.
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Harms: One survey found that 38% of 274 general practitioners reported
complications in people receiving syringing, including otitis externa,
perforation of the ear drum, damage to the skin of the external
canal, tinnitus, pain, and vertigo.1 We found no study of the
incidence of these complications, or the effect of training and
experience. People may experience dizziness during syringing or
when wax is removed by suction.

Comment: There is consensus that syringing is effective and that training can
reduce complications, but we found no reliable evidence. Mechani-
cal techniques other than syringing include manual removal under
direct vision, with or without a microscope, using suction, probes, or
forceps. These methods require specific training and access to
appropriate equipment.

GLOSSARY
Impacted wax Wax that has been compressed in the ear canal, completely
obstructing the lumen. In practice, many RCTs define impaction as the presence of
symptoms associated with obstructing wax.
Obstructing wax Wax that obscures direct vision of the ear drum.
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TABLE 1 Surveys of the prevalence of impacted wax in specified
populations (see text, p 736).3–6

Ref Where Who % with impacted
wax

3 Saudi Arabia 1278 people attending primary
care centre (any reason)

25%

4 Tanzania 802 primary school children 16%

5 Swaziland Infant school children 7%

6 USA Hospitalised elderly people (not
in intensive care)

35%

Ref, reference.
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Foot ulcers and amputations in diabetes
Search date September 2003

Dereck Hunt and Hertzel Gerstein

QUESTIONS

Effects of preventive interventions. . . . . . . . . . . . . . . . . . . . . . . . . .745
Effects of treatments . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .747

INTERVENTIONS

PREVENTIVE INTERVENTIONS
Likely to be beneficial
Screening and referral to foot care

clinics (for major amputations in
those at high risk) . . . . . . . .745

Unknown effectiveness
Education (for ulcer recurrence,

serious foot lesions, and major
amputation) . . . . . . . . . . . .746

Therapeutic footwear (for ulcer
recurrence) . . . . . . . . . . . . .745

TREATMENTS
Beneficial
Pressure off-loading with

non-removable cast
(for non-infected foot ulcer
healing) . . . . . . . . . . . . . . .747

Likely to be beneficial
Human skin equivalent (for chronic

neuropathic non-infected foot
ulcer healing) . . . . . . . . . . .749

Systemic hyperbaric oxygen (for
infected ulcers) . . . . . . . . . .750

Topical growth factors (for non-
infected foot ulcer healing) . .749

Unknown effectiveness
Cultured human dermis

(for non-infected foot ulcer
healing) . . . . . . . . . . . . . . .748

Pressure off-loading with felted
foam or pressure relief
half shoe. . . . . . . . . . . . . . .747

Systemic hyperbaric oxygen (for
non-infected, non-ischaemic
ulcers) . . . . . . . . . . . . . . . .750

See glossary, p 751

Key Messages

Preventive interventions
¶ Screening and referral to foot care clinics One RCT found that a diabetes

screening and protection programme (involving referral to a foot clinic if high
risk features were present) reduced the risk of major amputation compared
with usual care after 2 years.

¶ Education One systematic review found insufficient evidence about the effects
of patient education for preventing foot ulcers, serious foot lesions, or ampu-
tation.

¶ Therapeutic footwear In people with diabetes and previous diabetic foot
ulcer, one RCT found no significant difference in rates of foot ulceration
between therapeutic footwear and usual footwear.
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Treatments
¶ Pressure off-loading with non-removable cast RCTs found that pressure

off-loading with total contact casting or non-removable fibreglass casts
improved healing of non-infected diabetic foot ulcers compared with traditional
dressing changes, removable cast walkers or half shoes, or specialised cloth
shoes.

¶ Human skin equivalent One RCT found that human skin equivalent increased
ulcer healing rates compared with saline moistened gauze in people with
chronic neuropathic non-infected foot ulcers.

¶ Systemic hyperbaric oxygen (for infected ulcers) One RCT identified by a
systematic review found that systemic hyperbaric oxygen plus usual care reduced
amputation rates at 10 weeks compared with usual care alone in people with
severely infected diabetic foot ulcers, but one small RCT found no significant
difference between treatments in major amputation rates. The second RCT but
may have been too small to detect a clinically important difference.

¶ Topical growth factors One systematic review found that topical growth
factors increased healing rates compared with placebo in people with non-
infected diabetic foot ulcers.

¶ Cultured human dermis One systematic review found insufficient evidence of
the effects of cultured human dermis on ulcer healing in people with non-
infected diabetic foot ulcers.

¶ Pressure off-loading with felted foam or pressure relief half shoe One
RCT found no significant difference in time to ulcer healing between a pressure
off-loading felted foam dressing and a pressure relief half shoe.

¶ Systemic hyperbaric oxygen (for non-infected non-ischaemic ulcers)
One small RCT found no significant difference between hyperbaric oxygen plus
usual care and usual care alone in ulcer healing at 4 weeks in people with
non-infected, neuropathic, non-ischaemic ulcers.

DEFINITION Diabetic foot ulceration is full thickness penetration of the dermis of
the foot in a person with diabetes. Ulcer severity is often classified
using the Wagner system. Grade 1 ulcers are superficial ulcers
involving the full skin thickness but no underlying tissues. Grade 2
ulcers are deeper, penetrating down to ligaments and muscle, but
not involving bone or abscess formation. Grade 3 ulcers are deep
ulcers with cellulitis or abscess formation, often complicated with
osteomyelitis. Ulcers with localised gangrene are classified as grade
4 and those with extensive gangrene involving the entire foot are
classified as grade 5.

INCIDENCE/
PREVALENCE

Studies conducted in Australia, Finland, the UK, and the USA have
reported the annual incidence of foot ulcers among people with
diabetes as 2.5–10.7%, and the annual incidence of amputation as
0.25–1.8%.1–10

AETIOLOGY/
RISK FACTORS

Long term risk factors for foot ulcers and amputation include
duration of diabetes, poor glycaemic control, microvascular compli-
cations (retinopathy, nephropathy, and neuropathy) and peripheral
vascular disease. The strongest predictors of foot complications are
altered foot sensation, foot deformities, and previous foot ulcer or
amputation.1–10

PROGNOSIS People with diabetes are at risk of foot ulcers, infections, and
vascular insufficiency. Amputation is indicated if these are severe or
do not improve with conservative treatment. As well as affecting
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quality of life, these complications account for a large proportion of
the healthcare costs of diabetes. For people with healed diabetic
foot ulcers, the 5 year cumulative rate of ulcer recurrence is 66%
and of amputation is 12%.11

AIMS OF
INTERVENTION

To prevent diabetic foot complications, including ulcers and ampu-
tations; and to improve ulcer healing and prevent amputations
where ulcers already exist, with minimum adverse effects.

OUTCOMES Rates of development or recurrence of foot ulcers or major foot
lesions; rate of amputation (surgical removal of all or part of the
lower extremity; major amputation (see glossary, p 751) or minor
amputation (see glossary, p 751); time ulcers take to heal, or the
proportion healed in a given period; rates of hospital admission;
rates of foot infection; adverse effects of treatment.

METHODS Clinical Evidence search and appraisal September 2003.

QUESTION What are the effects of preventive interventions?

OPTION SCREENING AND REFERRAL TO FOOT CARE CLINIC

One RCT found that a diabetes screening and protection programme
(involving referral to a foot clinic if high risk features were present)
reduced the risk of major amputation compared with usual care after 2
years.

Benefits: We found one systematic review (search date 1998, 1 RCT, 2002
people attending a general diabetes clinic).12 The RCT compared a
diabetes screening and protection programme with usual care over
2 years.13 People in the diabetes screening and protection pro-
gramme were screened for deficits in pedal pulses, light touch, and
vibration sensation. People with persistent abnormal findings were
referred to the diabetic foot clinic if they had a history of foot ulcer,
were found to have a low ankle–brachial index (< 0.75), or were
noted to have foot deformities. The clinic provided podiatry and
protective shoes as well as education regarding foot care. Usual
care consisted of the normal follow up for people in the clinic, who
could be referred to the foot care clinic by a healthcare professional.
The RCT found that the diabetes screening and protection pro-
gramme reduced major amputation (see glossary, p 751) compared
with usual care (AR 0.1% with the diabetes programme v 1.2% with
usual care; ARR 1.1%, 95% CI 0.4% to 1.9%; NNT 91, 95% CI 53
to 250).

Harms: The RCT did not report adverse effects.13

Comment: None.

OPTION THERAPEUTIC FOOTWEAR

In people with diabetes and previous diabetic foot ulcer, one RCT found
no significant difference in rates of foot ulceration between therapeutic
footwear and usual footwear.
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Benefits: We found one systematic review (search date 1998), which identi-
fied no RCTs (see comment below).12 We found one subsequent
RCT (400 people with diabetes mellitus and previous foot ulcer but
without severe deformity, mean age 62 years) comparing three
treatments over 2 years: extra-depth and extra-width therapeutic
shoes fitted with customised cork inserts, therapeutic shoes fitted
with polyurethane inserts, and usual footwear.14 The RCT found no
significant difference in foot ulceration rates between therapeutic
footwear and usual footwear (AR for foot ulceration 15% with cork
insert v 14% with polyurethane insert v 17% with usual footwear; RR
cork insert v usual footwear 0.88, 95% CI 0.51 to 1.52; RR
polyurethane insert v usual footwear 0.85, 95% CI 0.48 to 1.48).

Harms: The RCT did not report adverse effects.14

Comment: The systematic review12 identified one non-randomised controlled
trial.15 The trial alternately allocated 69 people with a previous diabetic
foot ulcer to either an intervention group (in which people received
therapeutic shoes) or to a control group (in which people continued to
wear their ordinary shoes).15 Therapeutic shoes were manufactured
according to the Towey guidelines (deep enough to fit customised
insoles and toe deformities, and made with soft thermoformable
leather along with semirocker soles). All participants received informa-
tion on foot care and footwear. After 1 year, the trial found that wearing
therapeutic shoes reduced ulcer recurrence compared with ordinary
shoes (27% with therapeutic shoes v 58% with ordinary shoes;
ARR 31%, 95% CI 7% to 55%; NNT 4, 95% CI 2 to 14). The trial did
not report any adverse effects associated with therapeutic shoes.
Alternate allocation increases the possibility of confounding.

OPTION EDUCATION

One systematic review found insufficient evidence of the effects of
education programmes for prevention of diabetic foot ulcers.

Benefits: We found one systematic review (search date 2001, three RCTs,
one quasi randomised trial).16 The first RCT in the review (352
people with diabetes attending 4 primary care teams, randomised
by primary care team) compared structured care (a patient educa-
tion session about foot care plus patient follow up reminders plus
prompts to healthcare providers to examine feet and provide edu-
cation) with usual care (not described).17 It found that structured
care reduced “serious foot lesions” (based on the Seattle Wound
Classification Scale [see glossary, p 751])18 compared with usual
care after 12 months (OR 0.41, 95% CI 0.16 to 1.00). The second
RCT in the review (266 people with diabetes attending primary care)
compared foot care education (nine sessions on foot care and skin
hygiene, diabetes, risk factors, diet, and weight management) with
usual care.19 It found no significant difference in ulcer and ampu-
tation rates (combined) after 1.5 years (10/127 [8%] with foot care
education v 16/139 [12%] with usual care; OR 0.66, 95% CI 0.30
to 1.49). The third RCT in the review (530 people with diabetes
without any obvious need for foot care) compared education from a
podiatrist (45 minute session covering footwear, hygiene, toenail
cutting, emollient cream, avoiding risk, foot gymnastics, and pre-
ventive podiatric care) plus podiatric visits of 30–60 minutes’
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duration for 1 year with written foot care instructions.20,21 It found
no significant difference in amputation and ulcer rates between foot
education plus podiatric visits and written foot care instructions
after 7 years (amputation rate: 1/267 with education plus podiatric
visits v 0/263 with written foot care instructions; P value undefined;
ulcer rate: 0.6% with education plus podiatric visits v 0.6% with
written instructions; P = 1.0) The quasi randomised trial in the
review (227 people with diabetes, allocated according to social
security number) compared a single 1 hour educational class about
foot care with routine diabetes education.22 It found that the
educational session reduced ulcer recurrences and major amputa-
tion after 2 years (ulcer recurrence: 4.5% for foot care education v

14.7% for routine education; RR 0.31, 95% CI 0.15 to 0.65;
NNT 10, 95% CI 6 to 26; major amputation: 2.8% for foot care
education v 10.2% for routine education; RR 0.28, 95% CI 0.11 to
0.70; NNT 14, 95% CI 8 to 50).

Harms: The systematic review did not report harms.16

Comment: The studies included in the systematic review were of poor meth-
odological quality.16 The flaws included the following: only one trial
had blinded outcome assessment; one trial made no comment on
loss to follow up; some studies offered no comment on conceal-
ment of randomisation; the trials did not use an intention to treat
approach; and the eligibility criteria with respect to risk of ulceration
were described adequately in only one trial.

QUESTION What are the effects of treatments?

OPTION PRESSURE OFF-LOADING

RCTs found that pressure off-loading with total contact casting or
non-removable fibreglass casts improved healing of non-infected diabetic
foot ulcers compared with traditional dressing changes, removable cast
walkers or half shoes, or specialised cloth shoes. One RCT found no
significant difference in time to ulcer healing between a pressure
off-loading felted foam dressing and a pressure relief half shoe.

Benefits: We found one systematic review (search date 1998, one relevant
RCT, 40 people with diabetes and plantar foot ulcers but no signs of
infection or gangrene)23 and three subsequent RCTs.24–26 Versus
traditional dressing changes: The RCT in the review compared
total contact casting (see glossary, p 751) versus traditional dress-
ing changes.27 Casts were applied by an experienced physical
therapist, changed after 5–7 days, and then every 2–3 weeks until
healing occurred. Control participants were provided with accom-
modative footwear and crutches or a walker, and were instructed to
complete wet to dry dressing changes 2–3 times daily. The RCT
found that total contact casting significantly increased ulcer healing
and reduced infection compared with traditional dressing changes
(ulcer healing: 91% with total contact casting v 32% with traditional
dressing; ARR 59%, 95% CI 31% to 87%; NNT 2, 95% CI 1 to 3;
infection: 0/21 with total contact casting v 5/19 with traditional
dressing; P < 0.05).27 Versus removable casts/shoes: The first
subsequent RCT (63 people with diabetes mellitus and non-infected
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neuropathic plantar foot ulcers) compared three treatments: total
contact casting, removable cast walker, and a half shoe.24 All
participants had weekly visits for wound care and debridements. The
RCT found that total contact casting increased ulcer healing com-
pared with removable cast walkers or half shoes after 12 weeks (89%
with total contact casting v 61% with removable cast walker or
half-shoe; ARR 28%, 95% CI 5% to 51%; NNT 4, 95% CI 2 to 19).
The second subsequent RCT (50 people with diabetes mellitus and
non-infected neuropathic plantar foot ulcers) compared non-
removable fibreglass casts with specialised cloth shoes with rigid
soles and off-loading insoles over 30 days.25 All participants had
dressing changes every 2 days. It found that non-removable fibre-
glass casts improved ulcer healing compared with specialised cloth
shoes (50% of ulcers healed with fibreglass casts v 21% with
specialised cloth shoes; ARR 29%, 95% CI 1.4% to 57%; NNT 4,
95% CI 2 to 72). Pressure off loading felted foam dressings
versus a pressure relief half shoe: The third subsequent RCT (61
people with diabetes mellitus and a neuropathic plantar forefoot
ulcer) compared pressure off-loading felted foam dressings with a
pressure relief half shoe over at least 10 weeks.26 The RCT found no
significant difference in time to ulcer healing (79.6 days with felted
foam v 83.2 days with a half shoe, P = 0.61).

Harms: The RCT identified in the systematic review found that 3/21 (14%)
people treated with total contact casting developed fungal infec-
tions requiring topical treatment. This did not prevent continued
casting.27 The other RCTs reported no adverse effects.24–26

Comment: Soft tissue infections and osteomyelitis are contraindications to
total contact casting.

OPTION CULTURED HUMAN DERMIS

One systematic review found insufficient evidence about the effects of
cultured human dermis on ulcer healing in people with non-infected
diabetic foot ulcers.

Benefits: We found one systematic review (search date 1998, 2 RCTs, 331
people) comparing topical application of cultured human dermis
substitute (see glossary, p 751) (weekly for 8 weeks) plus usual
care versus usual care alone in people attending hospital outpatient
clinics with diabetic foot ulcers with no signs of infection or severe
vascular compromise.23 All participants received wound debride-
ment and were encouraged to avoid weight bearing on the affected
limb. The review found no significant difference in ulcer healing at
12 weeks between cultured human dermis compared with usual
care (+21% increase in ulcer healing with cultured human dermis
compared with usual care at 12 weeks, 95% CI –13% to +36%).

Harms: One RCT identified by the systematic review found no significant
difference between cultured human dermis and usual care in the
rates of ulcer infections, and no effect on haematology or serum
chemistry values or glycaemic control.23 The other RCT found no
significant differences in wound infection rates.

Comment: Cultured human dermis may not be widely available.
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OPTION HUMAN SKIN EQUIVALENT

One RCT found that human skin equivalent increased ulcer healing rates
compared with saline moistened gauze in people with chronic neuropathic
non-infected foot ulceration.

Benefits: We found no systematic review. We found one RCT (208 people
aged 18–80 years with diabetes mellitus and chronic neuropathic
non-infected foot ulceration) comparing human skin equivalent
(see glossary, p 751) (Graftskin applied weekly for a maximum of 5
weeks) with saline moistened gauze (applied weekly).28 It found
that human skin equivalent improved ulcer healing compared with
saline moistened gauze after 12 weeks (56% with human skin
equivalent v 38% with saline moistened gauze; ARI 18%, 95%
CI 5% to 33%; RR 1.5, 95% CI 1.1 to 2.0; NNT 6, 95% CI 3 to 20).

Harms: The RCT found no significant serious adverse effects.28 Wound
infections and cellulitis were equally frequent in both groups.
Osteomyelitis and amputations were less frequent in people receiv-
ing human skin equivalent (osteomyelitis: 2.7% with human skin
equivalent v 10.4% with saline moistened gauze; amputations:
6.3% with human skin equivalent v 15.6% with saline moistened
gauze).

Comment: Human skin equivalent may not be widely available.

OPTION TOPICAL GROWTH FACTORS

One systematic review found that topical growth factors increased
healing rates compared with placebo in people with non-infected diabetic
foot ulcers.

Benefits: We found one systematic review (search date 1998, 6 RCTs)
comparing four different topical growth factors (see glossary, p 751)
versus placebo in people attending hospital outpatient clinics with
diabetic foot ulcers who were free of signs of infection or severe
vascular compromise. All participants received wound debridement
and were encouraged to avoid weight bearing on the affected limb.
The systematic review did not pool the results from the RCTs.23 Two
of the identified RCTs include fewer than 10 people per treatment
arm, and are excluded from this summary. The first RCT (65 people)
found that treatment with a topical growth factor
(arginine–glycine–aspartic acid matrix) twice weekly for up to
10 weeks increased healing rates compared with placebo (AR for
non-healing: 65% with matrix v 92% with placebo; ARR 27%, 95%
CI 6% to 48%; NNT 4, 95% CI 2 to 15; P = 0.02).29 The second
RCT (118 people) found that treatment with platelet derived growth
factor (30 �g/g once daily for up to 20 weeks) increased healing
rates compared with placebo (AR for non-healing: 52% with platelet
derived growth factor v 75% with placebo; ARR 23%, 95% CI 5% to
41%; NNT 5, 95% CI 3 to 14; P = 0.01).30 The third RCT (382
people) found that platelet derived growth factor (100 �g/g once
daily for up to 20 weeks) increased healing rates compared with
placebo (AR for non-healing: 50% with platelet derived growth
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factor v 65% with placebo; ARR 15%, 95% CI 2% to 28%; NNT 7,
95% CI 4 to 42; P = 0.007).31 The fourth RCT (81 people) found
that CT-102 increased healing compared with placebo (non-
healing: 20% with CT-102 v 71% with placebo; ARR 51%, 95%
CI 19% to 84%; NNT 2, 95% CI 1 to 5; P = 0.01).32

Harms: The systematic review reported no growth factor related adverse
effects.23

Comment: These therapeutic agents are not widely available and may be
expensive. There has been little long term follow up of people
treated with these growth factors.

OPTION SYSTEMIC HYPERBARIC OXYGEN

One RCT identified by a systematic review found that systemic hyperbaric
oxygen (see glossary, p 751) plus usual care reduced amputation rates at
10 weeks compared with usual care alone in people with severely
infected diabetic foot ulcers. One small RCT found no significant
difference in major amputation rates (see glossary, p 751) between
systemic hyperbaric oxygen plus usual care compared with usual care
alone, although it may have been too small to detect a clinically
important difference. One small RCT in people with non-infected
neuropathic foot ulcers found no significant difference between
hyperbaric oxygen plus usual care and usual care alone in ulcer healing
at 4 weeks.

Benefits: Infected foot ulcers We found one systematic review (search date
1998, 1 RCT)23 and one additional RCT.33 The RCT in the system-
atic review (70 people with severe infected diabetic foot ulcers with
full thickness gangrene or abscess, or a large infected ulcer that had
not healed after 30 days) compared systemic hyperbaric oxygen
(see glossary, p 751) (daily 90 minute sessions at 2.2–2.5 atmos-
pheres) plus usual care (aggressive debridement, broad spectrum iv
antibiotics, revascularisation if indicated, and optimised glycaemic
control) versus usual care alone.34 After 10 weeks, systemic hyper-
baric oxygen plus usual care significantly reduced rates of major
amputation compared with usual care alone (8.6% with systemic
hyperbaric oxygen v 33% with usual care alone; RR 0.26, 95%
CI 0.16 to 0.92; ARR 24%, 95% CI 4% to 45%; NNT 5, 95% CI 2 to
23). The additional RCT (30 people with chronic infected foot
ulcers) compared usual care alone (including debridement, iv
antibiotics, and optimised glycaemic control) versus usual care plus
four treatments with systemic hyperbaric oxygen (8 x 45 minutes
sessions at 3 atmospheres pressure) over 2 weeks.33 It found no
significant difference in the risk of major amputation, although it
may have lacked power to detect a clinically important effect
(13.3% with systemic hyperbaric oxygen v 46.7% with usual care
alone; ARR +33%, 95% CI –1.6% to +68%). Non-infected
non-ischaemic ulcers One small RCT (28 people with neuropathic
foot ulcers) compared systemic hyperbaric oxygen therapy (90
minute sessions at 2.5 atmospheres twice daily for 2 weeks) plus
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usual care versus usual care alone.35 It found no significant differ-
ence in the proportion of completely healed ulcers or in reduction in
ulcer size at 4 weeks (completely healed: 2/14 [14%] with hyper-
baric treatment v 0/13 [0%] with control, P not reported; reduction
of ulcer surface area: 62% with hyperbaric treatment v 22% with
control, P not reported).

Harms: In the RCT identified by the systematic review, two people developed
symptoms of barotraumatic otitis, but this did not interrupt
treatment.34

Comment: The smaller RCTs comparing hyperbaric oxygen with usual care may
have been too small to rule out a clinically important effect.33,35

GLOSSARY
Cultured human dermis consists of neonatal fibroblasts cultured in vitro onto a
bioabsorbable mesh to produce a living, metabolically active tissue containing
normal dermal matrix proteins and cytokines.
Human skin equivalent consists of two allogenic layers containing human skin
cells. One layer is formed by dermal cells (human fibroblasts) and the second layer
is formed by epidermal cells. Human skin equivalent produces cytokines and
growth factors involved in the skin healing process.
Major amputations are above or below knee amputations.
Minor amputations involve partial removal of a foot, including toe or forefoot
resections.
Pressure off-loading refers to the use of different techniques designed to
minimise the amount of force applied to the ulcer site.
Seattle wound classification system is used to standardise the description of
diabetic foot ulcers. It has 10 categories, from superficial wound (category 1) to
deep wound involving infection and tissue necrosis (category 10).18

Systemic hyperbaric oxygen refers to exposing a patient to a high oxygen, high
pressure environment designed to improve oxygen delivery to the ulcer site.
Topical growth factors are synthetically produced factors specifically designed to
promote cellular proliferation or matrix production at an ulcer site.
Total contact casting is the application of a layer of plaster over the foot and lower
leg, designed to distribute pressure evenly over the entire plantar aspect of the foot
to reduce exposure of plantar ulcers to pressure, even when the person is walking.

Substantive changes
Systemic hyperbaric oxygen One RCT added;35 categorisation unchanged.
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Key Messages

Intensive control of hyperglycaemia in people aged 13–75 years
¶ Large RCTs have found that diabetic complications increase with HbA1c

concentrations above the non-diabetic range.
¶ One systematic review and large subsequent RCTs in people with type 1 or type

2 diabetes have found strong evidence that intensive versus conventional
glycaemic control significantly reduces the development and progression of
microvascular and neuropathic complications. A second systematic review has
found that intensive versus conventional treatment is associated with a small
reduction in cardiovascular risk.

¶ RCTs have found that intensive treatment increases the incidence of hypogly-
caemia and weight gain, without adverse impact on neuropsychological func-
tion or quality of life.

¶ The benefit of intensive treatment is limited by the complications of advanced
diabetes (such as blindness, end stage renal disease, or cardiovascular
disease), major comorbidity, and reduced life expectancy.

Intensive control of hyperglycaemia in people with frequent severe hypogly-
caemia
¶ The benefits of intensive treatment of hyperglycaemia are described above.
¶ It is difficult to weigh the benefit of reduced complications against the harm of

increased hypoglycaemia. The risk of intensive treatment is increased by a
history of severe hypoglycaemia or unawareness of hypoglycaemia, advanced
autonomic neuropathy or cardiovascular disease, and impaired ability to detect
or treat hypoglycaemia (such as altered mental state, immobility, or lack of
social support). For people likely to have limited benefit or increased risk with
intensive treatment, it may be more appropriate to negotiate less intensive
goals for glycaemic management that reflect the person’s self determined
goals of care and willingness to make lifestyle modifications.
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DEFINITION Diabetes mellitus is a group of disorders characterised by hyper-
glycaemia (definitions vary slightly, one current US definition is
fasting plasma glucose ≥ 7.0 mmol/L or ≥ 11.1 mmol/L 2 h after a
75 g oral glucose load, on 2 or more occasions). Intensive treat-
ment is designed to achieve blood glucose values as close to the
non-diabetic range as possible. The components of such treatment
are education, counselling, monitoring, self management, and
pharmacological treatment with insulin or oral antidiabetic agents
to achieve specific glycaemic goals.

INCIDENCE/
PREVALENCE

Diabetes is diagnosed in about 5% of adults aged 20 years or older
in the USA.1 A further 2.7% have undiagnosed diabetes on the basis
of fasting glucose. The prevalence is similar in men and women, but
diabetes is more common in some ethnic groups. The prevalence in
people aged 40–74 years has increased over the past decade.

AETIOLOGY/
RISK FACTORS

Diabetes results from deficient insulin secretion, decreased insulin
action, or both. Many processes can be involved, from autoimmune
destruction of the � cells of the pancreas to incompletely under-
stood abnormalities that result in resistance to insulin action.
Genetic factors are involved in both mechanisms. In type 1 diabetes
there is an absolute deficiency of insulin. In type 2 diabetes, insulin
resistance and an inability of the pancreas to compensate are
involved. Hyperglycaemia without clinical symptoms but sufficient
to cause tissue damage can be present for many years before
diagnosis.

PROGNOSIS Severe hyperglycaemia causes numerous symptoms, including
polyuria, polydipsia, weight loss, and blurred vision. Acute, life
threatening consequences of diabetes are hyperglycaemia with
ketoacidosis or the non-ketotic hyperosmolar syndrome. There is
increased susceptibility to certain infections. Long term complica-
tions of diabetes include retinopathy (with potential loss of vision),
nephropathy (leading to renal failure), peripheral neuropathy
(increased risk of foot ulcers, amputation, and Charcot joints),
autonomic neuropathy (cardiovascular, gastrointestinal, and geni-
tourinary dysfunction), and greatly increased risk of atheroma
affecting large vessels (macrovascular complications of stroke,
myocardial infarction, or peripheral vascular disease). The physical,
emotional, and social impact of diabetes and the demands of
intensive treatment can also create problems for people with
diabetes and their families. One systematic review (search date
1998) of observational studies in people with type 2 diabetes found
a positive association between increased blood glucose concentra-
tion and mortality.2 It found no minimum threshold level.

AIMS OF
INTERVENTION

To delay development and slow progression of microvascular,
neuropathic, and cardiovascular complications of diabetes, while
minimising adverse effects of treatment (hypoglycaemia and weight
gain), and maximising quality of life.

OUTCOMES Quality of life; short term burden of treatment; long term clinical
complications; risks and benefits of treatment. Both the develop-
ment of complications in people who have previously been free of
them, and the progression of complications. Scales of severity are
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used to detect disease progression (e.g. 19 step scales of diabetic
retinopathy; normoalbuminuria, microalbuminuria, and albuminuria
for nephropathy; absence or presence of clinical neuropathy).

METHODS Clinical Evidence search and appraisal December 2002.

QUESTION What are the effects of intensive versus conventional
glycaemic control?

OPTION INTENSIVE VERSUS CONVENTIONAL GLYCAEMIC CONTROL

One systematic review and three subsequent RCTs in people with type 1
and type 2 diabetes have found that intensive treatment compared with
conventional treatment reduces development and progression of
microvascular and neuropathic complications. A second systematic
review in people with type 1 diabetes and two additional RCTs in people
with type 2 diabetes found no evidence that intensive treatment
increased adverse cardiovascular outcomes. Intensive treatment reduces
the number of macrovascular events, but has no significant effect on the
number of people who develop macrovascular disease. Intensive
treatment is associated with hypoglycaemia and weight gain, but does
not seem adversely to affect neuropsychological function or quality of
life.

Benefits: Microvascular and neuropathic complications: We found one
systematic review (search date 1991, 16 small RCTs of type 1
diabetes),3 and three subsequent long term RCTs.4–6 The review
and the RCTs all found that intensive treatment versus conventional
treatment significantly reduced rates of retinopathy, nephropathy,
and neuropathy (see table 1, p 761). In one large subsequent RCT
(1441 people with type 1 diabetes), about half had no retinopathy
and half had mild retinopathy at baseline.4 At 6.5 years (the mean
duration of the RCT), intensive treatment versus conventional
treatment significantly reduced the progression of retinopathy and
neuropathy. After a further 4 years, the benefit was maintained,
regardless of whether people stayed in the groups to which they
were initially randomised.7 The difference in the median HbA1c
concentration for people initially randomised to intensive or con-
ventional care narrowed. After 6 years’ follow up, people originally
allocated to intensive treatment had lower rates of microalbuminu-
ria and hypertension than those originally allocated to conventional
treatment (microalbuminuria 4.5% with former intensive treatment
v 12.3% with former conventional treatment, P < 0.001; hyperten-
sion 33% for former intensive treatment v 25% for former conven-
tional treatment, P < 0.001).8 However, another subsequent RCT
compared a conventional dietary treatment policy with two different
intensive treatment policies based on sulphonylurea and insulin
(3867 people with newly diagnosed type 2 diabetes, age 25–65
years, fasting plasma glucose 6.1–15.0 mmol/L after 3 months’
dietary treatment, no symptoms of hyperglycaemia, follow up 10
years).6 HbA1c rose steadily in both groups. Intensive treatment
was associated with a significant reduction in any diabetes related
end point (40.9 v 46.0 events/1000 person years; RRR 12%, 95%
CI 1% to 21%), but no significant effect on diabetes related deaths
(10.4 v 11.5 deaths/1000 person years; RRR +10%, 95% CI –11%
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to +27%) or all cause mortality (17.9 v 18.9 deaths/1000 person
years; RRR +6%, 95% CI –10% to +20%). Secondary analysis
found that intensive treatment was associated with a significant
reduction in microvascular end points (8.6 v 11.4/1000 person
years; RRR 25%, 95% CI 7% to 40%) compared with conventional
treatment (see table 1, p 761).6 Cardiovascular outcomes: We
found one systematic review9 and two additional RCTs.5,6 The
systematic review (search date 1996, 6 RCTs, 1731 people with
type 1 diabetes followed for 2–8 years) found that intensive insulin
treatment versus conventional treatment decreased the number of
macrovascular events (OR 0.55, 95% CI 0.35 to 0.88), but had no
significant effect on the number of people developing macrovascu-
lar disease (OR 0.72, 95% CI 0.44 to 1.17) or on macrovascular
mortality (OR 0.91, 95% CI 0.31 to 2.65).9 The additional RCTs
included people with type 2 diabetes.5,6 In the first RCT, the risk of
major cerebrovascular, cardiovascular, and peripheral vascular
events in the intensive treatment group was half that of the
conventional treatment group (0.6 v 1.3 events/100 person years),
but the event rate in this small trial was low and the results were not
significant.5 In the second RCT, intensive treatment versus conven-
tional treatment was associated with a non-significant reduction in
the risk of myocardial infarction (AR 387/2729 [14%] with intensive
treatment v 186/1138 [16%] with conventional treatment; RRR
+13%, 95% CI –2% to +27%), a non-significant increase in the
risk of stroke (AR 148/2729 [5.4%] v 55/1138 [4.8%]; RRI +12%,
95% CI –17% to +51%), and a non-significant reduction in the risk
of amputation or death from peripheral vascular disease (AR 29/
2729 [1.1%] v 18/1138 [1.6%]; RRR +33%, 95% CI –20% to
+63%).6

Harms: Hypoglycaemia: We found one systematic review10 and three
additional RCTs.5,6,11 The systematic review (search date not
stated, 14 RCTs with at least 6 months’ follow up and monitoring of
HbA1c, 2067 people with type 1 diabetes followed for 0.5–7.5
years) found that intensive treatment versus conventional treat-
ment increased the median incidence of severe hypoglycaemia (7.9
episodes/100 person years for intensive v 4.6 episodes/100 person
years for conventional treatment; OR 3.0, 95% CI 2.5 to 3.6).10 The
risk of severe hypoglycaemia was associated with the degree of
HbA1c lowering in the intensive treatment groups (P = 0.005). The
three additional RCTs included people with type 2 diabetes with
lower baseline rates of hypoglycaemia. In the first RCT (110
people), there was no significant difference in rates of hypoglycae-
mia between groups.5 In the second RCT (3867 people), the rates
of major hypoglycaemic episodes per year were 0.7% with conven-
tional treatment, 1.0% with chlorpropamide, 1.4% with glibencla-
mide, and 1.8% with insulin. People in the intensive treatment
group had significantly more hypoglycaemic episodes than those in
the conventional group (P < 0.0001).6 In the third RCT (1704
overweight people), major hypoglycaemic episodes occurred in
0.6% of overweight people in the metformin treated group.11

Weight gain: Four RCTs found more weight increase with intensive
treatment than with standard treatment.4–6,12 One RCT found
weight remained stable in people with type 1 diabetes in the
conventional treatment group, but body mass index increased by
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5.8% in the intensive treatment group (95% CI not presented;
P < 0.01).12 In the second RCT (1441 people with type 1 diabetes)
intensive treatment was associated with increased risk of develop-
ing a body weight more than 120% above the ideal (12.7 cases/
100 person years with intensive treatment v 9.3 cases/100 person
years with conventional treatment; RR 1.33). At 5 years, people
treated intensively gained 4.6 kg more than people treated conven-
tionally (CI not provided for weight data).4 In the third RCT, the
increase in body mass index from baseline to 6 years was not
significant in either group (intensive treatment group 20.5–21.2 kg/
m2, conventional treatment group 20.3–21.9 kg/m2).5 In the fourth
RCT, weight gain at 10 years was significantly higher in people with
type 2 diabetes in the intensive treatment group compared with
people in the conventional treatment group (mean difference
2.9 kg; P < 0.001), and people assigned insulin had a greater gain
in weight (4.0 kg) than those assigned chlorpropamide (2.6 kg) or
glibenclamide (1.7 kg).6 We found one systematic review (search
date 1996, 10 RCTs)13 and one subsequent RCT11 comparing
metformin and sulphonylurea. Meta-analysis in the review found
that sulphonylurea was associated with an increase in weight from
baseline, and metformin with a decrease (difference 2.9 kg, 95%
CI 1.1 kg to 4.4 kg). In the subsequent RCT, overweight participants
randomly assigned to intensive blood glucose control with met-
formin had a similar change in body weight to the conventional
treatment group, and less increase in mean body weight than
people receiving intensive treatment with sulphonylureas or insu-
lin.11 Neuropsychological impairment: We found no systematic
review on neuropsychological impairment, but found two RCTs.14–17

One RCT (102 people) compared intensified with standard treat-
ment in people with type 1 diabetes. It found no cognitive impair-
ment associated with hypoglycaemia after 3 years.14,15 The second
RCT found that intensive treatment did not affect neuropsychologi-
cal performance.16 People who had repeated episodes of hypogly-
caemia did not perform differently from people who did not have
repeated episodes.17 Quality of life: We found three RCTs that
reported quality of life in people undergoing intensive versus con-
ventional treatment.18–20 Together, they suggested that quality of
life is lowered by complications, but is not lowered directly by
intensive versus conventional treatment. The first RCT (1441 peo-
ple) found that intensive treatment did not reduce quality of life in
people with type 1 diabetes.18 Severe hypoglycaemia was not
consistently associated with a subsequent increase in distress
caused by symptoms or decline in the quality of life. However, in the
primary prevention intensive treatment group, repeated severe
hypoglycaemia (3 or more events resulting in coma or seizure)
tended to increase the risk of distress caused by symptoms. The
second RCT (77 adolescents with type 1 diabetes) found that
behavioural intervention plus intensive diabetes management ver-
sus intensive diabetes management alone significantly improved
quality of life, diabetes and medical self efficacy, and HbA1c after
1 year (7.5% v 8.5%; P = 0.001).19 The behavioural intervention
included six small group sessions and monthly follow up aimed at
social problem solving, cognitive behaviour modification, and con-
flict resolution. The third RCT of intensive versus conventional
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treatment of type 2 diabetes assessed quality of life in two large
cross-sectional samples at 8 and 11 years after randomisation
(disease specific measures in 2431 people and generic measures in
3104 people), and also in a small cohort (diabetes specific quality of
life measures in 374 people 6 months after randomisation and
annually thereafter for 6 years).20 The cross-sectional studies found
no significant effect of intensive versus conventional treatment on
scores for mood, cognitive mistakes, symptoms, work satisfaction, or
general health. The longitudinal study also found no significant
difference in quality of life scores other than a small increase in the
number of symptoms in people allocated to conventional than to
intensive treatment. In the cross-sectional studies, people who had
macrovascular or microvascular complications in the past year had
lower quality of life than people without complications. People treated
with insulin who had two or more hypoglycaemic episodes during the
previous year reported more tension, more overall mood disturbance,
and less work satisfaction than those with no hypoglycaemic attacks
(after adjusting for age, time from randomisation, systolic blood
pressure, HbA1c, and sex). It was unclear whether frequent hypogly-
caemic episodes affected quality of life, or whether people with
certain personality traits or symptoms simply reported increased
numbers of hypoglycaemic attacks.

Comment: We found one follow up study in people with type 1 diabetes 11.4
years after randomisation.21 In people originally randomised to
intensive treatment, it found that the fall in systolic blood pressure
with upright posture (one measure of cardiovascular sympathetic
dysfunction) and cardiovascular parasympathetic autonomic dys-
function (regardless of how it was measured) developed at a
significantly slower pace.21 We found one systematic review (search
date 2000, 12 RCTs, 600 people with type 1 diabetes) that
compared continuous subcutaneous insulin infusion with intensive
insulin injections.22 It found that continuous subcutaneous insulin
infusion versus intensive insulin injections decreased mean blood
glucose and glycated haemoglobin at 2.5–24 months (SMD: blood
glucose 0.56, 95% CI 0.35 to 0.77, no significant heterogeneity;
glycated haemoglobin 0.44, 95% CI 0.20 to 0.69, significant
heterogeneity, P = 0.07).

QUESTION What is the optimum target blood glucose?

OPTION OPTIMUM TARGET BLOOD GLUCOSE

Large RCTs in people with type 1 and type 2 diabetes have found that
development or progression of complications increases progressively as
HbA1c increases above the non-diabetic range.

Benefits: We found no systematic review but found two large RCTs.4,6 The first
RCT (1441 people with type 1 diabetes) found that lower HbA1c
was associated with a lower risk of complications.4,23 The second
RCT (3867 people with type 2 diabetes) found that, as concentra-
tions of HbA1c were reduced, the risk of complications fell but the
risk of hypoglycaemia increased.6,20 A further analysis of the sec-
ond RCT (3642 people who had HbA1c measured 3 months after
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the diagnosis of diabetes and who had complete data whether or
not they were randomised in the trial) found that each 1% reduction
in mean HbA1c was associated with reduced risk of any diabetes
related microvascular or macrovascular event (RR 0.79, 95%
CI 0.76 to 0.83), diabetes related death (RR 0.79, 95% CI 0.73 to
0.85), all cause mortality (RR 0.86, 95% CI 0.81 to 0.91), micro-
vascular complications (RR 0.63, 95% CI 0.59 to 0.67), and myo-
cardial infarction (RR 0.86, 95% CI 0.79 to 0.92).24 These pro-
spective observational data suggested that there is no lower
glycaemic threshold for the risk of complications; the better the
glycaemic control, the lower the risk of complications. They also
suggested that the rate of increase of risk for microvascular disease
with hyperglycaemia is greater than that for macrovascular disease.

Harms: Both RCTs found that hypoglycaemia was increased by intensive
treatment.20,23

Comment: It is difficult to weigh the benefit of reduced complications against
the harm of increased hypoglycaemia. The balance between ben-
efits and harms of intensive treatment in type 1 diabetes may be
less favourable in children under 13 years or in older adults, and in
people with repeated severe hypoglycaemia or unawareness of
hypoglycaemia. Similarly, the balance between benefits and harms
of intensive treatment in type 2 diabetes may be less favourable in
people aged over 65 years or in those with longstanding diabetes.
The benefit of intensive treatment is limited by the complications of
advanced diabetes (such as blindness, end stage renal disease, or
cardiovascular disease), major comorbidity, and reduced life
expectancy. The risk of intensive treatment is increased by a history
of severe hypoglycaemia or unawareness of hypoglycaemia,
advanced autonomic neuropathy or cardiovascular disease, and
impaired ability to detect or treat hypoglycaemia (such as altered
mental state, immobility, or lack of social support). For people likely
to have limited benefit or increased risk with intensive treatment, it
may be more appropriate to negotiate less intensive goals for
glycaemic management that reflect the person’s self determined
goals of care and willingness to make lifestyle modifications.
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Obesity
Search date September 2003

David Arterburn

QUESTIONS

Effects of drug treatment in adults . . . . . . . . . . . . . . . . . . . . . . . . .765

INTERVENTIONS

Trade off between benefits and
harms

Diethlypropion . . . . . . . . . . . .769
Fluoxetine. . . . . . . . . . . . . . . .769
Mazindol . . . . . . . . . . . . . . . .768
Orlistat . . . . . . . . . . . . . . . . . .772
Phentermine. . . . . . . . . . . . . .767
Sibutramine . . . . . . . . . . . . . .765

Unknown effectiveness
Sibutramine plus orlistat

(insufficient evidence to compare
with sibutramine alone) . . . .765

Likely to be ineffective or harmful
Dexfenfluramine . . . . . . . . . . .770
Fenfluramine . . . . . . . . . . . . .770

Fenfluramine plus
phentermine . . . . . . . . . . . .770

Phenylpropanolamine . . . . . . .771

To be covered in future updates
Ephedra
Surgery

Covered elsewhere in Clinical
Evidence

Non-drug treatment: see changing
behaviour, p 98

Weight loss: see primary
prevention, p 163

See glossary, p 774

Key Messages

¶ For information on the effects of lifestyle interventions to achieve weight loss
see changing behaviour, p 98.

¶ Diethylpropion One systematic review found that diethylpropion promotes
modest weight loss compared with placebo in healthy obese adults. We found
two case reports describing pulmonary hypertension and psychosis with
diethylpropion. We found insufficient evidence on weight regain and long term
safety. A European Commission review concluded that a link between diethyl-
propion and heart and lung problems could not be excluded.

¶ Fluoxetine One systematic review found that fluoxetine promotes modest
weight loss compared with placebo in healthy obese adults. We found insuffi-
cient evidence on weight regain and long term safety of fluoxetine in obesity.
One systematic review of antidepressant treatment has found an association
between selective serotonin reuptake inhibitors and uncommon but serious
adverse events, including bradycardia, bleeding, granulocytopenia, seizures,
hyponatraemia, hepatotoxicity, serotonin syndrome, and extrapyramidal
effects.

¶ Mazindol One systematic review found that mazindol promotes modest weight
loss compared with placebo in healthy obese adults. We found one case report
of pulmonary hypertension diagnosed 1 year after stopping treatment with
mazindol. We found one case series of mazindol in people with stable cardiac
disease that reported cardiac events such as atrial fibrillation and syncope. We
found insufficient evidence on weight regain and long term safety.
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¶ Orlistat Systematic reviews and subsequent RCTs have found that, in addition
to a low energy diet, orlistat modestly increases weight loss compared with
placebo in healthy obese adults and in obese people with diabetes, hyperlipi-
daemia, and hypertension. One RCT in people with hypercholestererolaemia
found that orlistat plus fluvastatin increased weight loss compared with orlistat
or fluvastatin alone. Adverse effects such as oily spotting from the rectum,
flatulence, and faecal urgency occurred in a high proportion of people taking
orlistat. We found insufficient evidence on weight regain and long term safety.

¶ Phentermine One systematic review found that phentermine promotes mod-
est weight loss compared with placebo in healthy obese adults. We found
insufficient evidence on weight regain and long term safety. A European
Commission review concluded that a link between phentermine and heart and
lung problems could not be excluded.

¶ Sibutramine Systematic reviews and RCTs have found that sibutramine
promotes modest weight loss compared with placebo in healthy obese adults
and in obese people with diabetes and hypertension. One RCT has found that
sibutramine is more effective than placebo for weight maintenance after weight
loss in healthy obese adults, but weight regain occurs when sibutramine is
discontinued. Sibutramine was temporarily suspended from the market in Italy
for use in obesity because of concerns about severe adverse reactions,
including arrhythmias, hypertension, and two deaths resulting from cardiac
arrest. Two RCTs found no difference in the incidence of valvular heart disease
between sibutramine and placebo, although these trials may have been too
small to detect clinically important differences. One RCT found that sibutramine
achieved greater weight loss than either orlistat or metformin.

¶ Sibutramine plus orlistat (insufficient evidence to compared with sibu-
tramine alone) We found insufficient evidence about the effects of sibu-
tramine plus orlistat and sibutramine alone.

¶ Dexfenfluramine One systematic review has found that dexfenfluramine
promotes weight loss compared with placebo in healthy obese adults. Dexfen-
fluramine has been associated with valvular heart disease and pulmonary
hypertension.

¶ Fenfluramine One systematic review found that fenfluramine promotes mod-
est weight loss compared with placebo in healthy obese adults. Fenfluramine
has been associated with valvular heart disease and pulmonary hypertension.

¶ Fenfluramine plus phentermine One RCT has found that fenfluramine plus
phentermine promotes weight loss compared with placebo. The combination of
fenfluramine plus phentermine has been associated with valvular heart disease
and pulmonary hypertension.

¶ Phenylpropanolamine One systematic review has found that phenylpropa-
nolamine promotes modest weight loss compared with placebo in healthy
obese adults. One case control study found that phenylpropanolamine
increased risk of haemorrhagic stroke in the first 3 days of use.

DEFINITION Obesity is a chronic condition characterised by an excess of body
fat. It is most often defined by the body mass index (BMI) (see
glossary, p 774) a mathematical formula that is highly correlated
with body fat. BMI is weight in kilograms divided by height in metres
squared (kg/m2). Worldwide, people with BMIs between
25–30 kg/m2 are categorised as overweight, and those with BMIs
above 30 kg/m2 are categorised as obese.1,2 Nearly 5 million US
adults used prescription weight loss medication between 1996 and
1998. A quarter of users were not overweight, suggesting that
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weight loss medication may be inappropriately used. This is thought
to be especially the case among women, white people, and His-
panic people.3 The National Institutes of Health has issued guide-
lines for obesity treatment, which indicate that all obese adults (BMI
≥ 30 kg/m2) and all adults with a BMI of 27 kg/m2 or more and
concomitant risk factors or diseases are candidates for drug
treatment.1

INCIDENCE/
PREVALENCE

Obesity has increased steadily in many countries since 1900. In the
UK in 2001, it was estimated that 21% of men and 24% of women
were obese.4 In the past decade alone, the prevalence of obesity in
the USA has increased from 22.9% between 1988 and 1994, to
30.5% between 1999 and 2000.5

AETIOLOGY/
RISK FACTORS

Obesity is the result of long term mismatches in energy balance
where daily energy intake exceeds daily energy expenditure.6 Energy
balance is modulated by a myriad of factors, including metabolic
rate, appetite, diet, and physical activity.7 Although these factors
are influenced by genetic traits, the increase in obesity prevalence
in the past few decades cannot be explained by changes in the
human gene pool, and is more often attributed to environmental
changes that promote excessive food intake and discourage physi-
cal activity.7,8 Obesity may also be induced by drugs (e.g. high dose
glucocorticoids), or be secondary to a variety of neuroendocrine
disorders such as Cushing’s syndrome and polycystic ovary
syndrome.9

PROGNOSIS Obesity is a risk factor for several chronic diseases, including
hypertension, dyslipidaemia, diabetes, cardiovascular disease,
sleep apnoea, osteoarthritis, and some cancers.1 The relationship
between increasing body weight and mortality is curvilinear, where
mortality is highest among adults with low body weight (BMI
< 18.5 kg/m2) and among adults with the highest body weight (BMI
> 35 kg/m2).2 Results from five prospective cohort studies and
1991 national statistics suggest that the number of annual deaths
attributable to obesity among US adults is about 280 000.10 Obese
adults also have more annual admissions to hospital, more outpa-
tient visits, higher prescription drug costs, and worse health related
quality of life than normal weight adults.11,12

AIMS OF
INTERVENTION

To achieve realistic gradual weight loss, and prevent the morbidity
and mortality associated with obesity, without undue adverse
effects.

OUTCOMES We found no studies that used the primary outcomes of functional
morbidity or mortality. Proxy measures include mean weight loss
(kg), number of people losing 5% or more of baseline body weight,
and number of people maintaining weight loss.

METHODS Clinical Evidence search and appraisal September 2003.
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QUESTION What are the effects of drug treatments in adults?

OPTION SIBUTRAMINE

Systematic reviews and subsequent RCTs have found that that
sibutramine promotes modest weight loss compared with placebo in
healthy obese adults (body mass index 25–40 kg/m2) and in obese people
with diabetes and hypertension. One RCT has found that sibutramine is
also more effective than placebo for weight maintenance after weight
loss in healthy obese adults, but weight regain occurs when sibutramine
is discontinued. Sibutramine was temporarily suspended from the market
in Italy for use in obesity because of concerns about severe adverse
reactions, including arrhythmias, hypertension, and two deaths resulting
from cardiac arrest. Two RCTs found no difference in the incidence of
valvular heart disease between sibutramine and placebo, although these
trials may have lacked power to detect clinically important differences.
One RCT found that sibutramine achieved greater weight loss than either
orlistat or metformin. We found insufficient evidence about the effects of
sibutramine plus orlistat compared with sibutramine alone.

Benefits: Versus placebo: We found two systematic reviews (search date
2000, 11 RCTs;13 and 2002, 3 RCTs14) and six subsequent
RCTs.15–20 The first systematic review13 and five subsequent
RCTs15–19 compared sibutramine versus placebo. The review pooled
data for groups of RCTs with similar follow up.13 The review found
that sibutramine 10–20 mg daily reduced weight more than pla-
cebo after 8 weeks (3 RCTs, 106 people; WMD –3.40 kg, 95% CI
–4.22 kg to –2.58 kg).13 It also found that sibutramine 10–20 mg
daily achieved weight loss of 5% or greater more frequently than
placebo after 6 months (2 RCTs, 207 people; RR for > 5% weight
loss: sibutramine v placebo 2.1, 95% CI 1.7 to 2.6).13 The second
systematic review (485 healthy obese people and 444 obese
people with hypertension) included only double blind RCTs that
compared sibutramine 15–20 mg daily versus placebo and had at
least 1 year of follow up.14 Losses to follow up were high (range
42% to 51%). It found that sibutramine significantly increased
weight loss at 1 year compared with placebo (WMD –4.25 kg, 95%
CI –3.56 kg to –4.93 kg).14 The first subsequent RCT (1001 healthy
obese adults) compared intermittent sibutramine (15 mg daily for
weeks 1–12, 19–30, and 37–48); continuous sibutramine 15 mg
daily, and placebo for 48 weeks.15 Only 79% of people completed
this study. It found no significant difference between intermittent
and continuous sibutramine: both regimens reduced weight more
than placebo (–3.3 kg with intermittent sibutramine v –3.8 kg with
continuous sibutramine v +0.2 kg with placebo; P < 0.001). The
second subsequent RCT (184 healthy obese people) compared
sibutramine 10 or 20 mg daily versus placebo for 6 months.16 It
found that sibutramine significantly reduced weight compared with
placebo (–9.3 kg with 10 mg sibutramine v –11.7 kg with 20 mg
sibutramine v –4.6 kg with placebo; P < 0.001). The third and
fourth subsequent RCTs compared sibutramine versus placebo in
obese adults with type 2 diabetes.17,18 The third subsequent RCT
(134 people) compared sibutramine 15 mg daily versus placebo for
6 months.17 It found that sibutramine significantly reduced weight
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compared with placebo (–4.5 kg with sibutramine v –1.7 kg with
placebo; P < 0.001). The fourth subsequent RCT (132 people)
compared sibutramine 15 or 20 mg daily versus placebo for 1
year.18 Only 74% of people completed this study. It found that
sibutramine significantly reduced weight compared with placebo
(–5.5 kg with sibutramine 15 mg v –8.0 kg with sibutramine 20 mg
v –1.7 kg with placebo; P < 0.001). The fifth subsequent RCT (605
healthy obese adults) compared sibutramine for weight mainte-
nance versus placebo for 24 months.19 People were prescribed
sibutramine 10 mg daily plus a calorie reduction diet for 6 months.
A total of 467 people with more than 5% weight loss were then
randomly assigned to sibutramine 10–20 mg daily or placebo for an
additional 18 months. Only 56% of people completed the full 24
months of the study. The RCT found that a greater proportion of
people maintained 80% or more of their original weight loss at 24
months with sibutramine compared with placebo (43% with sibu-
tramine v 16% with placebo; P < 0.001). The sixth subsequent RCT
(57 Hispanic adults with obesity and hypertension) compared
sibutramine 10 mg daily versus placebo for 24 weeks.20 It found
that sibutramine significantly reduced weight compared with pla-
cebo (weight change: –5.5 kg with sibutramine 10 mg v –3.4 kg
with placebo; P < 0.05). Versus orlistat or metformin: We found
one RCT (150 obese women) comparing three treatments: sibu-
tramine 20 mg daily; orlistat (120 mg 3 times daily); and metformin
(850 mg twice daily) for 6 months.21 All people were also instructed
to follow a reduced calorie diet. The RCT found that sibutramine
achieved greater weight loss than either orlistat or metformin
(–13.0 kg with sibutramine v –8.0 kg with orlistat v –9.0 kg with
metformin; sibutramine v orlistat and sibutramine v metformin
P < 0.0001). Sibutramine plus orlistat: We found one RCT (34
women who had completed 1 year of sibutramine plus lifestyle
modification), which compared sibutramine 10–15 mg daily plus
orlistat (120 mg 3 times daily) versus sibutramine plus placebo for
weight maintenance.22 Only 76% of the women completed the
study. Mean body weight did not change significantly in either group
over a 16 week period (+0.1 kg with sibutramine plus orlistat v

+0.5 kg with sibutramine plus placebo).

Harms: Versus placebo: We found no evidence about safety beyond 24
months of treatment. The second systematic review found that
sibutramine significantly increased blood pressure compared with
placebo (increase in systolic blood pressure: 0.8 mm Hg, 95%
CI 0.6 mm Hg to 1.1 mm Hg; increase in diastolic blood pressure
ranged from 0.7 mm Hg to 3.3 mm Hg, P < 0.05 for all three
studies, significant heterogeneity was found).14 Common adverse
effects were headache, dry mouth, anorexia, constipation, insom-
nia, rhinitis, and pharyngitis occurring in 10–30% of people taking
sibutramine compared with 8–19% of people on placebo (signifi-
cance of difference not reported).13 Mean increases in systolic and
diastolic blood pressure (1–3 mm Hg) and heart rate (4–5 beats/
minute) have been reported in people taking sibutramine at doses
of 5–20 mg daily.13 We found two RCTs that reported the effects of
sibutramine on heart valve function.16,23 The first RCT (210 obese
people) compared sibutramine versus placebo for 12 months.23 It
found no significant difference in the incidence of valvular disease
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between sibutramine and placebo (3/133 [2.3%] with sibutramine
15–20 mg daily v 2/77 [2.6%] with placebo; OR 0.87, 90% CI 0.19
to 3.97). The trial did not report on efficacy. The second RCT (184
healthy obese people) compared sibutramine 10 or 20 mg daily
versus placebo.16 It reported no change in valvular appearance on
echocardiogram in any group (no statistical comparisons between
or within groups reported). The sixth RCT (57 people with hyperten-
sion) found no significant difference in the need for antihypertensive
treatment between sibutramine and placebo (P value not
reported).20 Sibutramine was temporarily suspended from the mar-
ket in Italy in March 2002 in response to 50 reported adverse
reactions, including seven severe adverse reactions (tachycardia,
hypertension, and arrhythmia) and two deaths resulting from car-
diac arrest. The Central European Committee for Proprietary Medici-
nal Products (CPMP) completed a review of sibutramine in June
2002, and concluded that the risk–benefit profile of sibutramine
remains in favour of benefit. To date, none of the other regulatory
agencies, including the Medicines Control Agency, UK; the Food and
Drug Administration, USA; Health, Canada; and the Therapeutics
Goods Administration, Australia, have taken any regulatory actions
against the drug.24 Versus orlistat or metformin: One RCT
reported dry mouth, insomnia, constipation, and hypertension with
sibutramine, and abdominal discomfort with orlistat and met-
formin.21 Sibutramine plus orlistat: One RCT found that people
who received sibutramine plus orlistat experienced more soft stools,
bowel movements, oily evacuation, and more faecal urge than
sibutramine alone (soft stools: 50.0% with sibutramine plus orlistat
v 9.1% with sibutramine alone; increased frequency of bowel
movements: 50.0% with sibutramine plus orlistat v 9.1% with
sibutramine alone; oily evacuation: 42.9% with sibutramine plus
orlistat v 0% with sibutramine alone; more faecal urgency: 42.9%
with sibutramine plus orlistat v 9.1% with sibutramine alone).22

Comment: Most of the RCTs provided concomitant dietary interventions, and
about 25% also provided an exercise intervention. The RCTs exam-
ining incidence of heart valve dysfunction with sibutramine and
placebo may have been too small to detect clinically important
effects. Two RCTs (in three publications) provided information on
weight regain after discontinuing sibutramine treatment.19,25,26 A
crossover study (82 people) found that people averaged 43%
weight regain at 6 months after stopping sibutramine 10 mg
daily.25,26 The placebo arm of a 2 year weight maintenance study
found that 115 people averaged 55% weight regain at 18 months
after stopping sibutramine 10 mg daily.19

OPTION PHENTERMINE

One systematic review found that phentermine promotes modest weight
loss compared with placebo in healthy obese adults. We found
insufficient evidence on weight regain and long term safety. A European
Commission review concluded that a link between phentermine and heart
and lung problems could not be excluded.

Benefits: We found one systematic review (search date 1999, 6 relevant
RCTs, 368 participants) comparing phentermine 15–30 mg daily
versus placebo in healthy obese adults, with mean follow up of
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13.2 weeks (range 2–24 weeks).27 The review found that phenter-
mine produced significantly more weight loss than placebo (effect
size: < 0.6 [information presented graphically]; difference in weight
loss between phentermine and placebo in the six RCTs ranged from
0.6–6.0 kg). The review also compared phentermine with other
agents (diethylpropion, dexfenfluramine, fenfluramine, fluoxetine,
mazindol, orlistat, phenylpropanolamine, and sibutramine) and
found no significant difference in effect size between phentermine
and the other agents (based on 95% CIs presented graphically).27

Harms: The systematic review did not make any comment on adverse
effects.27 Phentermine given alone has not been associated with
valvular heart disease.28 A European Commission review reported
that, although no new safety problems were identified with phen-
termine, a link between phentermine and “heart and lung problems
could not be totally excluded”.29

Comment: Most of the people treated with phentermine received additional
lifestyle treatment.27 High withdrawal rates have been reported for
phentermine.

OPTION MAZINDOL

One systematic review found that mazindol promotes modest weight loss
compared with placebo in healthy obese adults. We found one case
report of pulmonary hypertension diagnosed 1 year after stopping
treatment with mazindol. We found one case series of mazindol in people
with stable cardiac disease that reported cardiac events such as atrial
fibrillation and syncope. We found insufficient evidence on weight regain
and long term safety.

Benefits: We found one systematic review (search date 1999, 22 relevant
RCTs, 906 participants) comparing mazindol 1–3 mg daily versus
placebo in healthy obese adults with mean follow up of 11 weeks
(range 2–20 weeks).27 The review found that mazindol significantly
increased weight loss compared with placebo (effect size: < 0.5;
difference in weight loss between mazindol and placebo in the 22
RCTs ranged from 0.1–7.3 kg). The review also compared mazindol
with other agents (diethylpropion, dexfenfluramine, fenfluramine,
fluoxetine, orlistat, phenylpropanolamine, phentermine, and sibu-
tramine) and found no significant difference in effect size between
mazindol and the other agents (based on 95% CIs presented
graphically) except sibutramine (effect size: 0.95) and fenfluramine
(effect size: 0.85).27

Harms: The systematic review did not comment on adverse effects.27 We
found a single case report of pulmonary hypertension diagnosed 12
months after stopping mazindol that had been taken for 10
weeks.30 One case series of mazindol in people with stable cardiac
disease reported several cardiac events (3 episodes of atrial fibril-
lation and 2 of syncope in 15 people receiving mazindol for 12
weeks).31 The frequency of serious adverse events with this agent
remains unclear.

Comment: None.
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OPTION DIETHYLPROPION

One systematic review found that diethylpropion promotes modest weight
loss compared with placebo in healthy obese adults. We found two case
reports describing pulmonary hypertension and psychosis with
diethylpropion. We found insufficient evidence on weight regain and long
term safety. A European Commission review concluded that a link
between diethylpropion and heart and lung problems could not be
excluded.

Benefits: We found one systematic review (search date 1999, 9 relevant
RCTs, 353 people) comparing diethylpropion 75 mg daily versus
placebo in healthy obese adults with mean follow up of 17.6 weeks
(range 6–52 weeks).27 The review found that diethylpropion signifi-
cantly increased weight loss compared with placebo (effect size:
< 0.55 [information presented graphically]; difference in weight
loss between diethylpropion and placebo in the 9 RCTs ranged from
1.6–11.5 kg). The review also compared diethylpropion with other
agents (dexfenfluramine, fenfluramine, fluoxetine, mazindol, orli-
stat, phenylpropanolamine, phentermine, and sibutramine), and
found no significant difference in effect size between diethylpropion
and the other agents (based on 95% CIs presented graphically).27

Harms: The systematic review did not comment on adverse effects.27 Case
reports have described pulmonary hypertension and psychosis in
users of diethylpropion.32,33 The frequency of serious adverse
events with this diethylpropion remains unclear. A European Com-
mission review of the risks and benefits of diethylpropion concluded
that randomised trials do not adequately show efficacy for weight
loss.29 Although no new safety problems were identified with
diethylpropion, the Commission commented that a link between
diethylpropion and “heart and lung problems could not be totally
excluded”.

Comment: None.

OPTION FLUOXETINE

One systematic review found that fluoxetine promotes modest weight loss
compared with placebo in healthy obese adults. We found insufficient
evidence on weight regain and long term safety of fluoxetine in obesity.
One systematic review of antidepressant treatment has found an
association between selective serotonin reuptake inhibitors and
uncommon but serious adverse events, including bradycardia, bleeding,
granulocytopenia, seizures, hyponatraemia, hepatotoxicity, serotonin
syndrome, and extrapyramidal effects.

Benefits: We found one systematic review (search date 1999, 11 relevant
RCTs, 1219 people) comparing fluoxetine 32.5–60.0 mg daily
versus placebo in healthy obese adults with mean follow up of
27.5 weeks (range 6–60 weeks).27 The review found that fluoxetine
produced significant weight loss compared with placebo (effect
size: < 0.45 [information presented graphically]; difference in
weight loss between fluoxetine and placebo in the 11 RCTs ranged
from 0.2–7.4 kg). The review also compared fluoxetine versus other
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agents (diethylpropion, dexfenfluramine, fenfluramine, mazindol,
orlistat, phenylpropanolamine, phentermine, and sibutramine) and
found no significant difference in effect size between fluoxetine and
the other agents (based on 95% CIs) except sibutramine (effect
size: 0.95) and fenfluramine (effect size: 0.85).27

Harms: The systematic review did not comment on adverse effects.27 One
older systematic review (search date 1998) of antidepressant
treatment found that selective serotonin reuptake inhibitors were
associated with a 10–15% incidence of anxiety, diarrhoea, dry
mouth, headache, and nausea.34 The review also found an asso-
ciation between selective serotonin reuptake inhibitors and uncom-
mon but serious adverse events, including bradycardia, bleeding,
granulocytopenia, seizures, hyponatraemia, hepatotoxicity, serot-
onin syndrome (see glossary, p 774), and extrapyramidal effects
(see glossary, p 774).

Comment: None.

OPTION FENFLURAMINE, DEXFENFLURAMINE, OR FENFLURAMINE
PLUS PHENTERMINE

One systematic review found that fenfluramine, dexfenfluramine, or
fenfluramine plus phentermine promotes modest weight loss compared
with placebo in healthy obese adults. Dexfenfluramine, fenfluramine, and
fenfluramine plus phentermine have been associated with valvular heart
disease and pulmonary hypertension.

Benefits: Fenfluramine: We found one systematic review (search date
1999, 14 relevant RCTs, 577 people) comparing fenfluramine
39–120 mg daily with placebo in healthy obese adults with mean
follow up of 9.7 weeks (range 4–18 weeks).27 The review found that
fenfluramine produced significant weight loss (effect size: > 0.85
[information presented graphically]; difference in weight loss
between fenfluramine and placebo in the 14 RCTs ranged from
0.1–5.0 kg). The review found no significant difference in effect size
between fenfluramine and the other agents (based on 95% CIs
presented graphically) except sibutramine (effect size: 0.95).
Dexfenfluramine: We found one systematic review (search date
1999, 14 relevant RCTs, 1269 people) comparing dexfenfluramine
30–130 mg daily versus placebo in healthy obese adults with mean
follow up of 30 weeks (range 4–56 weeks).27 The review found that
dexfenfluramine produced significantly more weight loss than pla-
cebo (effect size: < 0.45 [information presented graphically]; dif-
ference in weight loss between dexfenfluramine and placebo in the
14 RCTs ranged from 0.2–10.0 kg). The review found no significant
difference in effect size between dexfenfluramine and the other
agents (based on 95% CIs presented graphically) except sibu-
tramine (effect size: 0.95) and fenfluramine (effect size: 0.85).
Fenfluramine plus phentermine: We found one RCT (121 people,
30–80% overweight), which found that phentermine 15 mg daily
plus fenfluramine 60 mg daily reduced weight significantly more
than placebo after treatment for 6 months (–14.3 kg with phenter-
mine plus fenfluramine v –4.6 kg with placebo; mean difference
–9.7 kg, 95% CI –12.0 to –7.4 kg).35 The trial found that weight loss
ceased at 18 weeks of treatment; weight regain was noted after
60 weeks of treatment.
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Harms: Dexfenfluramine, fenfluramine, fenfluramine plus
phentermine: These agents have been associated with valvular
heart disease and primary pulmonary hypertension.36,37 We found
one systematic review (search date 2001, 41 RCTs, 7 observational
studies with 1279 people), which examined the effect of fenflu-
ramine, dexfenfluramine, and the combination of fenfluramine or
dexfenfluramine plus phentermine on valvular heart disease.38 It
found only one case of mitral regurgitation in the 41 RCTs that
reported adverse effects, and in this case, the mitral regurgitation
was considered to be due to myocardial infarction rather than drug
treatment. In observational studies, the drugs were associated with
a significant increase in aortic and mitral regurgitation (aortic
regurgitation: RR 2.32, 93% CI 1.79 to 3.01, attributable rate
4.9%; mitral regurgitation: RR 1.55, 95% CI 1.06 to 2.25, attribut-
able rate 1.0%). One case control study (95 people with primary
pulmonary hypertension and 355 matched controls) found a history
of fenfluramine use was associated with increased risk of primary
pulmonary hypertension (OR 6.3, 95% CI 3.0 to 13.2). The odds
ratio was higher among people who had taken fenfluramine in the
past year (OR 10.1, 95% CI 3.4 to 29.9), and among people
treated for more than 3 months (OR 23.1, 95% CI 6.9 to 77.7).39

Comment: None.

OPTION PHENYLPROPANOLAMINE

One systematic review found that phenylpropanolamine promotes modest
weight loss compared with placebo in healthy obese adults. One case
control study found that phenylpropanolamine increased risk of
haemorrhagic stroke in the first 3 days of use.

Benefits: We found one systematic review (search date 1999, 7 relevant
RCTs, 321 people) comparing phenylpropanolamine 57–75 mg
daily versus placebo in healthy obese adults with mean follow up of
7.4 weeks (range 2–14 weeks).27 The review found that phenylpro-
panolamine produced significant weight loss (effect size: < 0.5
[information presented graphically]; difference in weight loss
between phenylpropanolamine and placebo ranged from
0.3–2.0 kg). The review also compared phenylpropanolamine ver-
sus other agents (diethylpropion, dexfenfluramine, fenfluramine,
fluoxetine, mazindol, orlistat, phentermine, and sibutramine), and
found no significant difference in effect size between phenylpropa-
nolamine and the other agents (based on 95% CIs presented
graphically) except sibutramine (effect size: 0.95) and fenfluramine
(effect size: 0.85).27

Harms: A case control study (men and women aged 18–49 years) found
that phenylpropanolamine used as an appetite suppressant
increased the risk of haemorrhagic stroke within the first 3 days of
use (adjusted OR 15.9, lower confidence limit 2.04; P = 0.013).
For the association between phenylpropanolamine in appetite sup-
pressants and risk for haemorrhagic stroke among women, the
adjusted odds ratio was 16.6 (lower confidence limit 2.2;
P = 0.011).40

Comment: None.
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OPTION ORLISTAT

Systematic reviews and subsequent RCTs have found that, in addition to
a low energy diet, orlistat modestly increases weight loss compared with
placebo in healthy obese adults and in obese people with diabetes,
hyperlipidaemia, and hypertension. One RCT in people with
hypercholesterolaemia found that orlistat plus fluvastain increased
weight loss compared with orlistat or fluvastatin alone. Adverse effects
such as oily spotting from the rectum, flatulence, and faecal urgency
occurred in a high proportion of people taking orlistat. We found
insufficient evidence on weight regain and long term safety.

Benefits: Versus placebo: We found two systematic reviews (search dates
200041 and 200214), and four subsequent RCTs.42–45 The first
review (14 RCTs) pooled RCTs with similar study designs.41 Stud-
ies were excluded if they did not separately analyse people who
were not overweight or obese. The 11 published RCTs in the
systematic review (5124 adults with mean body mass index [see
glossary, p 774] > 30 kg/m2) found no significant difference in
weight after 12 weeks between orlistat (50–60 mg 3 times daily)
plus reduced calorie diet and placebo plus reduced calorie diet (2
RCTs: WMD –1.24 kg, 95% CI –2.65 kg to +0.16 kg).41 However,
higher dose orlistat (120 mg 3 times daily) was associated with
greater weight loss than placebo at 12 weeks (1 RCT: mean weight
loss 4.74 kg with orlistat v 2.98 kg with placebo; P = 0.001).41

Two trials of 6 months’ duration were not included in the pooling.
The first 6 month RCT (119 people) compared orlistat (120 mg 3
times daily) versus placebo. All people received an energy
restricted diet. At 6 months, orlistat reduced weight more than
placebo (mean weight loss: 10.75 kg with orlistat v 7.34 kg with
placebo; P < 0.05).46 The second 6 month RCT (605 people on a
reduced energy diet) compared orlistat (30, 60, 120, or 240 mg
3 times daily) with placebo. All doses of orlistat significantly
increased weight loss at 6 months compared with placebo (weight
loss from baseline: 6.5% with placebo v 8.5% with orlistat 30 mg;
P value not reported; v 8.8% with orlistat 60 mg; P ≤ 0.002; v

9.8% with orlistat 120 mg; P ≤ 0.001; v 9.3% with orlistat
240 mg; P ≤ 0.001).47 The review found similar results at 2 years.
Two trials examining change in body weight using orlistat (120 mg
3 times daily) or placebo for 2 years were pooled. People taking
orlistat had significantly greater weight loss (WMD –3.19 kg, 95%
CI –4.25 kg to –2.12 kg).41 One included RCT compared effects of
orlistat (30, 60, and 120 mg 3 times daily) versus placebo on
weight regain after 6 months of diet plus exercise counselling.41 It
found that orlistat reduced weight regain compared with placebo
(orlistat 120 mg v placebo P < 0.001).48 The second systematic
review (11 RCTs, 6021 obese people) only included RCTs with at
least 1 year of follow up.14 The included RCTs had high loss to
follow up (range 11–61%). The review found that orlistat (120 mg
3 times daily) significantly increased weight loss at 1 year com-
pared with placebo (WMD –2.70 kg, 95% CI –2.27 kg to
–3.12 kg). The first subsequent RCT (376 adults with type 2
diabetes, hypercholesterolaemia, or hypertension) found that
dietary counselling plus orlistat (120 mg 3 times daily) signifi-
cantly increased the proportion of people who lost 5% or more of
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their initial body weight compared with placebo (54% with orlistat
v 41% with placebo; P < 0.001). However, dietary counselling
plus orlistat did not significantly increase weight reduction of 10%
or more (AR 19% with dietary counselling plus orlistat v 14.6%
with placebo).42 The second subsequent RCT (294 people with
hypercholesterolaemia) compared orlistat (120 mg 3 times daily)
versus placebo for 24 weeks. It found that orlistat significantly
increased weight loss compared with placebo (mean weight loss:
4.66 kg with orlistat v 1.88 kg with placebo; P < 0.001).43 The
third subsequent RCT (343 people with type 2 diabetes mellitus)
compared orlistat (120 mg 3 times daily) versus placebo for 24
weeks.44 It found that orlistat significantly increased weight loss
compared with placebo (mean weight loss: 4.24 kg with orlistat v

2.58 kg with placebo; P = 0.0003).44 The fourth subsequent RCT
(99 people with hypercholesterolaemia) compared four treat-
ments over 1 year: orlistat (120 mg 3 times daily); fluvastatin
(80 mg 4 times daily); orlistat (120 mg 3 times daily) plus fluvas-
tatin (80 mg 4 times daily), and placebo.45 It found no significant
difference in weight loss between orlistat alone and placebo
(8.6 kg with orlistat alone v 7.6 kg with placebo, P not reported).
Orlistat plus fluvastatin: One RCT (99 people with hypercholes-
terolaemia; described above)45 found that orlistat plus fluvastatin
significantly increased weight loss compared orlistat alone, fluv-
astatin alone, or placebo (mean weight loss: 11.4 kg with orlistat
plus fluvastatin v 8.6 kg with orlistat v 8.0 kg with fluvastatin v

7.6 kg with placebo; P < 0.05).45

Harms: Gastrointestinal adverse events such as loose stools, increased
defaecation, abdominal pain, nausea and vomiting, oily spotting
from the rectum, flatulence, and faecal urgency were more com-
mon with orlistat than placebo (48–95% with orlistat [120 mg 3
times daily] v 18–68% with placebo)41–43 The second systematic
review (search date 2002) found that fatty or oily stools, faecal
urgency, and oily spotting occurred in 15–30% of people taking
orlistat.14 It found that blood concentration of fat soluble vitamins
(A, D, E) and � carotene were reduced by orlistat treatment, and
vitamin D was the most frequently affected. However, no study
reported clinical vitamin deficiency as an end point.14 Fat soluble
vitamin supplements are deemed necessary.41 One subsequent
RCT (343 people with type 2 diabetes mellitus) found that orlistat
significantly increased gastrointestinal adverse effects and
increased withdrawals because of adverse effects compared with
placebo (gastrointestinal effects: 65% with orlistat v 37% with
placebo; withdrawals: 4.7% with orlistat v 2.9% with placebo; P
value not reported).44

Comment: We found seven subsequent RCTs comparing orlistat versus placebo
in obese adults that were excluded owing to high losses to follow
up.49–55 People in six of the seven trials in one systematic review
were selected for participation after losing weight on a preliminary
low calorie diet with placebo for 4–5 weeks before randomisation.56

Because of the high rates of gastrointestinal adverse effects asso-
ciated with orlistat, authors have queried whether blinded evalua-
tion is possible. At the end of a “double blinded” 16 week trial,
22/26 [85%] people correctly identified their treatment group.22
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GLOSSARY
Body mass index (BMI) Expressed as weight in kilograms divided by height in
metres squared (kg/m2). In the USA and UK, individuals with body mass indexes of
25–30 kg/m2 are considered overweight; those with body mass indexes above
30 kg/m2 are considered obese.
Extrapyramidal effects Include acute dystonia, a Parkinsonism-like syndrome,
and akathisia.
Serotonin syndrome Clinical features include agitation, ataxia, diaphoresis,
diarrhoea, fever, hyper-reflexia, myoclonus, shivering, and changes in mental
status. The occurrence and severity of syndrome does not seem to be dose related.

Substantive changes
Sibutramine One systematic review14 and one RCT20 added; categorisation
unchanged.
Fenfluramine, dexfenfluramine, or fenfluramine plus phentermine One sys-
tematic review added;38 categorisation unchanged.
Orlistat One systematic review14 and two RCTs44,45 added; categorisation
unchanged.
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See glossary, p 803

Key Messages

Smoking cessation
¶ Smoking cessation We found no RCTs on promotion of smoking cessation

specifically in people with diabetes. Observational evidence and extrapolation
from evidence in people without diabetes suggest that promotion of smoking
cessation is likely to reduce cardiovascular events.

Blood pressure
¶ Antihypertensive treatment (compared with no antihypertensive treat-

ment) One systematic review and RCTs have found that blood pressure
lowering with antihypertensive agents in people with diabetes and hypertension
reduces cardiovascular morbidity and mortality compared with no antihyper-
tensive treatment.

¶ Lower target blood pressures Large RCTs including people with diabetes and
hypertension have found that control of blood pressure to a target diastolic
blood pressure of no more than 80 mm Hg reduces the risk of major cardio-
vascular events. One RCT in normotensive people with diabetes found that
intensive blood pressure lowering reduced cerebral vascular events but found
no significant difference in cardiovascular death, myocardial infarction, con-
gestive heart failure, or all cause mortality.

¶ Different antihypertensive drugs Systematic reviews and RCTs have found
that angiotensin converting enzyme inhibitors, diuretics, � blockers, and
calcium channel blockers all reduce cardiovascular morbidity and mortality in
people with diabetes and hypertension. However, there are differences in the
types of adverse effects reported with different antihypertensive drugs. RCTs
have found that people taking atenolol gained more weight than those taking
captopril, an increase in risk of congestive heart failure with lisinopril or
amlodipine compared with chlorthalidone, a higher frequency of headache with
diltiazem compared with diuretics or � blockers, and a higher rate of withdrawal
from treatment because of adverse effects with atenolol compared with
losartan.

Dyslipidaemia
¶ Statins One systematic review and RCTs have found that statins reduce

cardiovascular morbidity and mortality compared with placebo.
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¶ Aggressive versus moderate lipid lowering with statins One RCT found
that, compared with usual care, treatment with atorvastatin to achieve a target
low density lipoprotein concentration below 2.6 mmol/L (< 100 mg/dL)
reduces cardiovascular morbidity and mortality. Another RCT found no signifi-
cant difference between a lower target low density lipoprotein
(1.55–2.20 mmol/L) using lovastatin, along with cholestyramine if necessary,
and a moderate target low density lipoprotein (3.36–3.62 mmol/L) in 4 year
event rate for myocardial infarction and death.

¶ Fibrates One RCT found that gemfibrozil reduced cardiovascular events over 5
years compared with placebo whereas another smaller RCT found no signifi-
cant difference. One RCT found that bezafibrate reduced cardiovascular events
compared with placebo.

¶ Low versus standard statin dose in older people One RCT found no
significant difference in cardiovascular events between low dose pravastatin
(5 mg/day) and standard dose pravastatin (10–20 mg/day) over 4 years.

Antiplatelet drugs
¶ Adding glycoprotein IIb/IIIa inhibitors to heparin in acute coronary

syndromes We found no RCTs comparing glycoprotein IIb/IIIa inhibitors versus
no antiplatelet treatment. One RCT in people presenting with unstable angina
or acute myocardial infarction without ST segment elevation found that
addition of tirofiban (a glycoprotein IIb/IIIa inhibitor) to heparin reduced the
composite outcome of death, myocardial infarction, or refractory ischaemia at
180 days compared with heparin alone. This RCT found no significant differ-
ence between tirofiban plus heparin and heparin alone in risk of bleeding in
people already taking aspirin.

¶ Clopidogrel We found no RCTs comparing only clopidogrel versus placebo.
One RCT in people with diabetes and with recent ischaemic stroke, myocardial
infarction, or established peripheral arterial disease found no significant
difference between clopidogrel and aspirin at 28 days in cardiovascular events.
This RCT also found a lower proportion of people hospitalised for a bleeding
event with clopidogrel than with aspirin.

¶ Prophylactic aspirin One systematic review found that, compared with
controls, antiplatelet treatment mainly with aspirin did not significantly reduce
the combined risk of non-fatal myocardial infarction, non-fatal stroke, death
from a vascular cause, or death from an unknown cause in people with
diabetes and cardiovascular disease diagnosis. The review found that
antiplatelet treatment was associated with an increase in the risk of major
extracranial haemorrhage and haemorrhagic stroke, but the results for people
with diabetes were not reported separately.

¶ Adding clopidogrel to aspirin in acute coronary syndromes One RCT in
people presenting with unstable angina or non-Q-wave myocardial infarction
and also taking aspirin found no significant reduction in cardiovascular events
after 12 months with addition of clopidogrel compared with placebo. This RCT
also found a higher proportion of major bleeds with addition of clopidogrel than
with placebo.

Blood glucose control
¶ Intensive versus conventional glycaemic control One systematic review

found that, compared with conventional glycaemic control, intensive glycaemic
control for more than 2 years reduced the occurrence of first major cardiovas-
cular event in people with type 1 diabetes. Two RCTs found no significant
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difference in cardiovascular morbidity and mortality with intensive compared
with conventional glycaemic control in people with type 2 diabetes. These RCTs
also found an increase in weight gain and hypoglycaemic episodes with
intensive compared with conventional treatment.

¶ Metformin versus diet alone in overweight or obese people with type 2
diabetes One RCT in overweight or obese people with type 2 diabetes found
that intensive treatment with metformin compared with conventional treatment
with diet alone reduced myocardial infarction but not stroke over 5 years. This
RCT found no significant increase in major hypoglycaemic episodes in the
metformin group compared with the diet only group.

Multiple risk factor treatment
¶ Intensive multiple risk factor treatment One RCT found that, compared with

conventional treatment according to clinical guidelines, intensive treatment of
multiple risk factors with strict treatment goals in people with type 2 diabetes
and microalbuminuria reduced cardiovascular disease over 8 years. Multiple
risk factor treatment included simultaneously targeting diet, exercise, glycae-
mic control, blood pressure, treatment of microalbuminuria, and antiplatelet
treatment. We found no systematic review or RCTs comparing treatment of
multiple risk factors with treatment of a single risk factor for cardiovascular
outcomes.

Revascularisation
¶ Coronary artery bypass graft (CABG) compared with percutaneous trans-

luminal coronary angioplasty (PTCA) One systematic review found that, in
people with diabetes, CABG reduced all cause mortality at 4 years after initial
revascularisation compared with PTCA, but found no significant difference at
6.5 years. One large RCT in people with diabetes and multivessel coronary
artery disease has found that CABG reduces mortality or myocardial infarction
within 8 years compared with PTCA. Another smaller RCT found a non-
significant reduction in mortality with CABG compared with PTCA at 4 years.

¶ Stent plus glycoprotein IIb/IIIa inhibitors in people undergoing PTCA RCTs
in people with diabetes undergoing PTCA have found that the combination of
stent and a glycoprotein IIb/IIIa inhibitor reduces cardiovascular morbidity and
mortality compared with stent plus placebo.

¶ CABG compared with PTCA plus stent One RCT in people with diabetes and
multivessel coronary artery disease found no significant difference, at time of
discharge, between CABG and PTCA plus stent in cardiovascular morbidity or
mortality but found an increase in risk of stroke. However, the same RCT found
that, compared with PTCA plus stent, CABG reduced cardiovascular risk at 1
year.

¶ PTCA compared with thrombolysis We found no systematic review or RCTs
comparing PTCA versus thrombolysis for prevention of cardiovascular events in
people with diabetes. One RCT, in people with diabetes presenting with an
acute myocardial infarction, found no significant difference between PTCA and
thrombolysis with alteplase in single outcome of death or composite outcome
of death, reinfarction, or disabling stroke at 30 days.

DEFINITION Diabetes mellitus: See definition under glycaemic control in
diabetes, p 753. Cardiovascular disease (CVD): Atherosclerotic
disease of the heart and/or the coronary, cerebral, or peripheral
vessels leading to clinical events such as acute myocardial infarc-
tion (see glossary, p 803), congestive heart failure, sudden cardiac
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death, stroke, gangrene, and/or need for revascularisation proce-
dures. Population: In previous versions of Clinical Evidence we
attempted to differentiate between primary and secondary preven-
tion in this topic. However, in middle aged and older people with
type 2 diabetes this distinction may not be clinically important. We
are not aware of any intervention that has been shown to be
effective in secondary prevention but ineffective in primary preven-
tion, or vice versa, in people with diabetes. In most cases a large
proportion of people with diabetes entered into CVD prevention
trials are middle aged and older with additional CVD risk factors, and
a large portion of these actually have undiagnosed CVD.

INCIDENCE/
PREVALENCE

Diabetes mellitus is a major risk factor for CVD. In the USA, a survey
of deaths in 1986 suggested that 60–75% of people with diabetes
die from cardiovascular causes.1 The annual incidence of CVD is
increased in people with diabetes (men: RR 2–3; women: RR 3–4,
adjusted for age and other cardiovascular risk factors).2 About 45%
of middle aged and older white people with diabetes have evidence
of coronary artery disease compared with about 25% of people
without diabetes in the same populations. In a Finnish population
based cohort study (1059 people with diabetes and 1373 people
without diabetes, aged 45–64 years), the 7 year risk of acute
myocardial infarction was as high in adults with diabetes without
previous cardiac disease (20.2/100 person years) as it was in
people without diabetes with previous cardiac disease (18.8/100
person years).3

AETIOLOGY/
RISK FACTORS

Diabetes mellitus increases the risk of CVD. Cardiovascular risk
factors in people with diabetes include conventional risk factors
(age, prior CVD, cigarette smoking, hypertension, dyslipidaemia,
sedentary lifestyle, family history of premature CVD) and more
diabetes specific risk factors (elevated urinary protein excretion,
poor glycaemic control). Conventional risk factors for CVD contrib-
ute to an increase in the relative risk of CVD in people with diabetes
to about the same extent as in those without diabetes (see
aetiology under primary prevention, p 163). One prospective cohort
study (164 women and 235 men with diabetes [mean age 65
years] and 437 women and 1099 men without diabetes [mean age
61 years] followed for mortality for a mean of 3.7 years after acute
myocardial infarction) found that significantly more people with
diabetes died compared with people without diabetes (116/399
[29%] with diabetes v 204/1536 [13%] without diabetes; RR 2.2,
95% CI 1.8 to 2.7).4 It also found that the mortality risk after
myocardial infarction associated with diabetes was higher for
women than for men (adjusted HR 2.7, 95% CI 1.8 to 4.2 for
women v 1.3, 95% CI 1.0 to 1.8 for men). Physical inactivity is a
significant risk factor for cardiovascular events in both men and
women. Another cohort study (5125 women with diabetes) found
that participation in little (< 1 hour/week) or no physical activity
compared with physical activity for at least 7 hours a week was
associated with doubling of the risk of a cardiovascular event.5 A
third cohort study (1263 men with diabetes, mean follow up 12
years) found that low baseline cardiorespiratory fitness increased
overall mortality compared with moderate or high fitness (RR 2.9,
95% CI 2.1 to 3.6), and overall mortality was higher in those
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reporting no recreational exercise in the previous 3 months than in
those reporting any recreational physical activity in the same period
(RR 1.8, 95% CI 1.3 to 2.5).6 The absolute risk of CVD is almost the
same in women as in men with diabetes. Diabetes specific cardio-
vascular risk factors include the duration of diabetes during adult-
hood (the years of exposure to diabetes before age 20 years add
little to the risk of CVD); raised blood glucose concentrations
(reflected in fasting blood glucose or HbA1c [see glossary, p 803]);
and any degree of microalbuminuria (albuminuria 30–299 mg/24
hours).7 People with diabetes and microalbuminuria have a higher
risk of coronary morbidity and mortality than do people with normal
levels of urinary albumin and a similar duration of diabetes
(RR 2–3).8,9 Clinical proteinuria increases the risk of mortality from
cardiac events in people with type 2 diabetes (RR 2.61, 95%
CI 1.99 to 3.43)10 and type 1 diabetes (RR 9)7,11,12 compared with
people with the same type of diabetes who have normal albumin
excretion. An epidemiological analysis of people with diabetes
enrolled in the Heart Outcomes Prevention Evaluation cohort study
(3498 people with diabetes and at least 1 other cardiovascular risk
factor, age > 55 years, of whom 1140 [32%] had microalbuminuria
at baseline; 5 years’ follow up) found higher risk for major cardio-
vascular events in those with microalbuminuria (albumin : creati-
nine ratio [ACR] ≥ 2.0 mg/mmol) than in those without microalbu-
minuria (adjusted RR 1.97, 95% CI 1.68 to 2.31), and for all cause
mortality (RR 2.15, 95% CI 1.78 to 2.60).13 It also found an
association between ACR and the risk of major cardiovascular
events (ACR 0.22–0.57 mg/mmol: RR 0.85, 95% CI 0.63 to 1.14;
ACR 0.58–1.62 mg/mmol: RR 1.11, 95% CI 0.86 to 1.43; ACR
1.62–1.99 mg/mmol: RR 1.89, 95% CI 1.52 to 2.36).

PROGNOSIS Diabetes mellitus increases the risk of mortality or serious morbidity
after a coronary event (RR 1.5–3.0).2,3,14,15 This excess risk is
partly accounted for by increased prevalence of other cardiovascu-
lar risk factors in people with diabetes. A systematic review (search
date 1998, 15 prospective cohort studies) found that, in people
with diabetes admitted to hospital for acute myocardial infarction,
“stress hyperglycaemia” was associated with significantly higher
mortality in hospital compared with lower blood glucose levels
(RR 1.7, 95% CI 1.2 to 2.4).16 One large prospective cohort study
(91 285 men aged 40–84 years) found higher all cause and
coronary heart disease (CHD) mortality at 5 years’ follow up in men
with diabetes than in men without coronary artery disease or
diabetes (age adjusted RR 3.3, 95% CI 2.6 to 4.1 in men with
diabetes and without coronary artery disease v RR 2.3, 95% CI 2.0
to 2.6 in healthy people; RR 5.6, 95% CI 4.9 to 6.3 in men with
coronary artery disease but without diabetes v RR 2.2, 95% CI 2.0
to 2.4 in healthy people; RR 12.0, 95% CI 9.9 to 14.6 in men with
both risk factors v RR 4.7, 95% CI 4.0 to 5.4 in healthy people).17

Multivariate analysis did not materially alter these associations.
Diabetes mellitus alone is associated with a twofold increase in risk
for all cause death, with a threefold increase in risk of death from
CHD, and, in people with pre-existing CHD, with a 12-fold increase
in risk of death from CHD compared with people with neither risk
factor.17
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AIMS OF
INTERVENTION

To reduce mortality and morbidity from cardiovascular disease with
minimum adverse effects.

OUTCOMES Incidence of fatal or non-fatal acute myocardial infarction; conges-
tive heart failure; sudden cardiac death; coronary revascularisation;
stroke; gangrene; angiographic evidence of coronary, cerebral,
vascular, or peripheral arterial stenosis; all cause mortality.

METHODS Clinical Evidence search and appraisal October 2003. We searched
for systematic reviews and RCTs with at least 10 confirmed clinical
cardiovascular events among people with diabetes. Studies report-
ing only intermediate end points (e.g. regression of plaque on
angiography, lipid changes) were not included. Most of the evidence
comes from subgroup analyses of large RCTs that included people
with diabetes. As with all subgroup analyses, and studies with small
numbers, these results must be interpreted as suggestive rather
than definitive.

QUESTION What are the effects of promoting smoking cessation in
people with diabetes?

OPTION PROMOTING SMOKING CESSATION

We found no RCTs on promotion of smoking cessation specifically in
people with diabetes. Observational evidence and extrapolation from
people without diabetes suggest that promotion of smoking cessation is
likely to reduce cardiovascular events.

Benefits: We found no systematic review or RCTs on promotion of smoking
cessation specifically in people with diabetes.

Harms: We found no RCTs.

Comment: Observational studies have found that cigarette smoking is associ-
ated with increased cardiovascular death in people with diabetes.
Smoking cessation in people without diabetes has been found to be
associated with reduced risk. People with diabetes are likely to
benefit from smoking cessation at least as much as people who do
not have diabetes but have other risk factors for cardiovascular
events (see smoking cessation under secondary prevention of
ischaemic cardiac events, p 197).

QUESTION What are the effects of controlling blood pressure in
people with diabetes?

OPTION ANTIHYPERTENSIVE TREATMENT VERSUS NO
ANTIHYPERTENSIVE TREATMENT

One systematic review and RCTs have found that, in people with diabetes
and hypertension, blood pressure lowering with antihypertensive agents
reduces cardiovascular morbidity and mortality compared with no
antihypertensive treatment.

Benefits: We found two systematic reviews,18,19 and one meta-analysis of
major RCTs.20 The second systematic review (search date 2002)
did not attempt to pool the results of RCTs identified.19 We found
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four RCTs,21–24 that were subsequent to the first systematic
review.18 The first systematic review (search date 2000) found that,
compared with controls, blood pressure lowering with antihyperten-
sive agents significantly reduced mortality but found no significant
effect on myocardial infarction (6 RCTs, 7572 people with diabetes
with or without diagnosis of cardiovascular disease [CVD], aged
> 50 years; mortality: 10 deaths/1000 person years in treatment
arms v 19 deaths/1000 person years in control arms; RR 0.51,
95% CI 0.38 to 0.69; myocardial infarction: 14/1000 person years
in treatment arms v 16/1000 person years in control arms; rate
ratio 0.76, 96% CI 0.51 to 1.01).18 A meta-analysis of large RCTs
of angiotensin converting enzyme (ACE) inhibitors and � blockers
found that, compared with placebo, both ACE inhibitors and �
blockers reduced risk of all cause mortality (6 RCTs of ACE inhibitors
v placebo, 2398 people with diabetes and left ventricular dysfunc-
tion; all cause mortality: RR 0.84, 95% CI 0.070 to 1.0; 3 RCTs of
� blockers v placebo, 1883 people with diabetes, all cause mortal-
ity: RR 0.77, 95% CI 0.61 to 0.96).20 The first subsequent RCT
found that, compared with placebo, antihypertensive treatment
with nitrendipine or enalapril with or without hydrochlorothiazide
significantly reduced all cardiovascular events over a median of 2
years but found no significant difference for all cause mortality (1
RCT, 495 people with diabetes without a diagnosis of CVD, aged
≥ 60 years with blood pressure 165–220/< 95 mm Hg; all CVD
events over median 2 years: 13/252 [5.2%] with antihypertensive
treatment v 31/240 [12.9%] with placebo; ARR 8%, 95% CI 3% to
10%; RR 0.4, 95% CI 0.21 to 0.75; NNT 13, 95% CI 10 to 31; all
cause mortality: 16/252 [6.3%] with antihypertensive treatment v

26/240 [10.8%] with placebo; ARR +4.5%, 95% CI –0.7% to
+7.4%; RR 0.59, 95% CI 0.32 to 1.06).21 The second subsequent
RCT found no significant difference between antihypertensive treat-
ment with irbesartan or amlodipine and placebo in cardiovascular
composite outcomes over 2.6 years (1 RCT, 1715 people with type
2 diabetes, hypertension and nephropathy, aged 30–70 years;
172/579 [30%] with irbesartan v 161/569 [28%] with placebo;
HR 0.90, 95% CI 0.74 to 1.10; 161/567 [28%] with amlodipine v

161/569 [28%] with placebo; HR 1.00, 95% CI 0.83 to 1.21;
172/579 [30%] with irbesartan v 161/567 [28%] with amlodipine;
HR 0.90, 95% CI 0.74 to 1.10).25 The third subsequent RCT found
no significant difference between antihypertensive treatment with
irbesartan and placebo in non-fatal cardiovascular events over 2
years (1 RCT, 590 people with type 2 diabetes, microalbuminuria,
and hypertension, mean age 58 years; 8/194 [4.1%] with irbe-
sartan v 17/201 [8.5%] with placebo; RR 0.49, 95% CI 0.22 to
1.10).23 The fourth subsequent RCT found that, compared with
placebo, antihypertensive treatment with ramipril significantly
reduced major cardiovascular events and death from any cause
over 4.5 years (1 RCT, 3 arm study, 9541 people aged ≥ 55 years
with diabetes and additional CVD risk factors such as diagnosed
coronary vascular disease, current smoker, hypercholesterolaemia,
hypertension, or microalbuminuria; major cardiovascular event
such as coronary vascular disease death, acute myocardial infarc-
tion [see glossary, p 803], or stroke: 277/1808 [15.3%] with
ramipril v 351/1769 [19.8%] with placebo; RR 0.75, 95% CI 0.64
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to 0.88; ARR 4.5%; NNT 22, 95% CI 14 to 43; death from any
cause: 196/1808 [10.8%] with ramipril v 248/1769 [14.0%] with
placebo; RR 0.76, 95% CI 0.67 to 0.92; ARR 3.2%; NNT 32, 95%
CI 19 to 98).24 The relative effect of ramipril was present in all
subgroups regardless of hypertensive status, microalbuminuria,
type of diabetes, and nature of diabetes treatment (diet, oral
agents, or insulin). The RCT also compared vitamin versus placebo
and found no significant effect on morbidity or mortality.24,26,27

Harms: The systematic review18 and first subsequent RCT21 gave no infor-
mation on adverse effects. An earlier report of the second subse-
quent RCT25 had stated that the RCT found a significantly higher
incidence of hyperkalaemia resulting in discontinuation of treat-
ment with irbesartan than with amlodipine or placebo (11/579
[1.9%] with irbesartan v 3/567 [0.5%] with amlodipine v 2/569
[0.4%] with placebo; P = 0.01 for both comparisons).22 The third
subsequent RCT stated that significantly more people had “serious
adverse events” with irbesartan than with placebo but it did not
state what they were (15.4% with irbesartan v 22.8% with pla-
cebo).23 The fourth subsequent RCT found that cough was 5% more
frequent with the ACE inhibitor (ramipril) than with placebo.24

Comment: None.

OPTION DIFFERENT ANTIHYPERTENSIVE DRUGS

Systematic reviews and RCTs have found that angiotensin converting
enzyme inhibitors, diuretics, � blockers, and calcium channel blockers all
reduce cardiovascular morbidity and mortality in people with diabetes and
hypertension. However, there are differences in the types of adverse
effects reported for different antihypertensive drugs. RCTs have found
that people taking atenolol gained more weight than those taking
captopril, an increase in risk of congestive heart failure with lisinopril
compared with chlorthalidone, a higher frequency of headache with
diltiazem than with diuretics or � blockers, and a higher rate of
withdrawal from treatment because of adverse effects with atenolol than
with losartan.

Benefits: We found two systematic reviews,19,28 and two subsequent
RCTs.29,30 The first systematic review (search date 2002) did not
attempt to pool the results of RCTs identified.19 We have reported
the results of the second systematic review (search date 2000),28

the relevant RCTs identified by the first systematic review19 and the
two subsequent RCTs.29,30 Angiotensin converting enzyme
(ACE) inhibitors versus calcium channel blockers: One system-
atic review28 identified two RCTs comparing ACE inhibitors (fosino-
pril, enalapril) versus calcium channel blockers (amlodipine, nisol-
dipine) in people with diabetes without a diagnosis of cardiovascular
disease (CVD).31,32 The review found that ACE inhibitors signifi-
cantly reduced combined cardiovascular events compared with
calcium channel blockers but it found no significant reduction in
acute myocardial infarction (see glossary, p 803), stroke, or death
in people with diabetes without a diagnosis of CVD (2 RCTs;
combined cardiovascular events — cardiovascular death, acute
myocardial infarction, congestive heart failure, stroke, pulmonary
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infarction, angina: 34/424 [8%] with ACE inhibitors v 70/426 [16%]
with calcium channel blockers; ARR 8%, 95% CI 4% to 13%;
RR 0.49, 95% CI 0.33 to 0.72; NNT 13, 95% CI 7 to 25; death:
17/424 [4.0%] with ACE inhibitors v 22/426 [5.2%] with calcium
channel blockers; ARR 1%; RR 0.78, 95% CI 0.42 to 1.44; acute
myocardial infarction: 15/424 [4%] with ACE inhibitors v 38/426
[9%] with calcium channel blockers; ARR 5%, 95% CI 2% to 9%;
RR 0.40, 95% CI 0.22 to 0.71; NNT 19, 95% CI 12 to 46; stroke:
11/424 [2.6%] with ACE inhibitors v 21/426 [4.9%] with calcium
channel blockers; ARR 2.3%; RR 0.53, 95% CI 0.26 to 1.08).31,32

The subsequent RCT compared ACE inhibitors (enalapril, lisinopril),
calcium channel blockers (felodipine, isradipine), � blockers (aten-
olol, metoprolol, pindolol), and diuretics (hydrochlorothiazide plus
amiloride).33 It found that, compared with calcium channel block-
ers, ACE inhibitors significantly reduced fatal and non-fatal myocar-
dial infarctions (1 RCT, 719 people with diabetes without a diagno-
sis of CVD, mean age 76 years, mean blood pressure 190/
99 mm Hg; 17/235 [7%] with ACE inhibitors v 32/231 [14%] with
calcium channel blockers; RR 0.51, 95% CI 0.28 to 0.92). How-
ever, it found no significant difference between groups in the
incidence of major cardiovascular events over 4 years (major
cardiovascular events per 1000 person years: 64.2 with ACE
inhibitors v 67.7 with calcium channel blockers v 75.0 with �
blockers or diuretics). ACE inhibitors versus � blockers: One
RCT34 identified in a systematic review28 found no significant
difference between captopril and atenolol in number of cardiovas-
cular events over 8.4 years (1 RCT, 758 people with diabetes
without a diagnosis of CVD; cardiovascular events: 102/400
[25.5%] with captopril v 75/358 [20.9%] with atenolol; ARI +5%,
95% CI –1% to +11%; RR 1.22, 95% CI 0.94 to 1.58). ACE
inhibitors versus � blockers or diuretics: One RCT35 identified by
the systematic review28 found that, compared with diuretics or �
blockers, captopril significantly reduced acute myocardial infarc-
tion, stroke, or death (1 RCT, 572 people with or without a diagnosis
of CVD; acute myocardial infarction, stroke, or death: 46/263
[17.5%] with diuretics/� blockers v 35/309 [11.3%] with captopril;
RR 0.65, 95% CI 0.43 to 0.97). ACE inhibitors or calcium
channel blockers versus diuretics: One RCT found no significant
difference between lisinopril or amlodipine and chlorthalidone in
6 year fatal cardiac heart disease, non-fatal myocardial infarction,
fatal and non-fatal stroke, or all cause mortality (1 RCT, 12 063
people with diabetes and established hypertension, aged ≥ 55
years; primary outcome of non-fatal myocardial infarction plus
coronary heart disease death: chlorthalidone v lisinopril: RR 1.00,
95% CI 0.87 to 1.14; amlodipine v chlorthalidone: RR 1.04, 95%
CI 0.94 to 1.14; absolute numbers for the diabetic subgroup not
reported, results presented graphically).36 Angiotensin II receptor
antagonists versus � blockers: One RCT found that, compared
with atenolol, losartan significantly reduced composite cardiovas-
cular outcomes over 4 years (1 RCT, 1195 people with diabetes
with or without a diagnosis of CVD, aged 55–80 years; composite
cardiovascular outcomes — mortality, stroke, and myocardial inf-
arction: 103/586 [17.6%] with losartan v 139/609 [22.8%] with
atenolol; RR 0.77, 95% CI 0.61 to 0.97; NNT 19, 95% CI 11 to
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142).37 Calcium channel blockers versus diuretics or �
blockers: One RCT identified by the systematic review19 found no
significant difference between diltiazem and conventional antihy-
pertensive treatment with diuretic, � blocker, or a combination of
the two in fatal or non-fatal stroke, myocardial infarction, and other
cardiovascular death (1 RCT, 727 people with diabetes and diastolic
pressure ≥ 100 mm Hg on 2 occasions, aged 50–74 years; fatal or
non-fatal stroke, myocardial infarction, and other cardiovascular
death: 44/351 [12.5%] with diltiazem v 44/376 [11.7%] with
conventional treatment; RR 1.07, 95% CI 0.72 to 1.59.38 One
subsequent RCT found no significant difference between modified
release verapamil and a diuretic or � blocker in the composite
outcomes of myocardial infarction, stroke, or cardiovascular death
over 3 years (3239 people with diabetes and hypertension with or
without CVD diagnosis, aged ≥ 55 years, myocardial infarction,
stroke, or cardiovascular death: 101/1616 [6.3%] with verapamil v

116/1623 [7.1%] with diuretic or � blocker; RR 0.86, 95% CI 0.66
to 1.12).29 A second subsequent RCT found no significant differ-
ence between nifedipine and co-amilozide (amiloride plus hydro-
chlorothiazide) in composite outcome of cardiovascular death,
myocardial infarction, heart failure, or stroke over a mean of 4 years
(1302 people with diabetes and hypertension with or without CVD
diagnosis, aged 55–80 years; cardiovascular death, myocardial
infarction, heart failure, or stroke: 54/651 [8.3%] with nifedipine v

55/655 [8.4%] with co-amilozide, RR 0.99, 95% CI 0.69 to 1.4).30

Harms: ACE inhibitors versus calcium channel blockers: One system-
atic review28 and a subsequent RCT33 gave no information on
adverse effects. ACE inhibitors versus � blockers: One RCT
identified in the systematic review found that people taking atenolol
gained more weight than did those taking captopril (3.4 kg with
atenolol v 1.6 kg with captopril; P = 0.02).34 Over the first 4 years
of the trial people allocated to atenolol had higher mean HbA1c
(see glossary, p 803) (7.5% with atenolol v 7.0% with captopril;
P = 0.004). However, no significant difference was found between
groups over the subsequent 4 years. No significant difference was
found between atenolol and captopril in rates of hypoglycaemia,
lipid concentrations, tolerability, blood pressure lowering, or preven-
tion of disease events. ACE inhibitors versus � blockers or
diuretics: One RCT gave no information on adverse effects.35 ACE
inhibitors or calcium channel blockers versus diuretics: One
RCT found an increased risk of congestive heart failure with lisinopril
than with chlorthalidone (RR 1.22, 95% CI 1.05 to 1.42) and with
amlodipine than with chlorthalidone (RR 1.42, 95% CI 1.23 to
1.64).36 A previous report for this RCT described an increased risk
of combined coronary vascular disease events with doxazosin than
with chlorthalidone when these agents were used to treat hyperten-
sion (coronary heart disease, death, non-fatal myocardial infarc-
tion, stroke, angina, coronary revascularisation, congestive heart
failure, and peripheral arterial disease: RR 1.24, 95% CI 1.12 to
1.38).39 The doxazosin arm of the RCT was terminated because of
this increase in risk.39 Angiotensin II receptor antagonists
versus � blockers: One RCT found that discontinuation of treat-
ment because of adverse effects was less common with losartan
than with atenolol (2/586 [0.3%] with losartan v 9/609 [1.5%] with
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atenolol; RR 0.23, 95% CI 0.05 to 1.06; P = 0.065).37 Adverse
events that occurred with significantly greater frequency with losa-
rtan than with atenolol were bradycardia (1% with atenolol v 9% with
losartan; P < 0.0001), cold extremities (4% with atenolol v 6% with
losartan; P < 0.0001), albuminuria (5% with atenolol v 6% with
losartan; P = 0.0002), hyperglycaemia (5% with atenolol v 7% with
losartan; P = 0.007), asthenia/fatigue (15% with atenolol v 17%
with losartan; P = 0.001), back pain (10% with atenolol v 12% with
losartan; P = 0.004), dyspnoea (10% with atenolol v 14% with
losartan; P < 0.0001), and lower extremity oedema (12% with
atenolol v 14% with losartan; P = 0.002).37 Calcium channel
blockers versus diuretics or � blockers: One RCT identified by
the systematic review19 found significantly greater frequency of
headache with diltiazem than with diuretics or � blockers (8.5% with
diltiazem v 5.7% with diuretics or � blockers; P < 0.001).38 One
subsequent RCT found a higher frequency of withdrawal from the
study because of constipation with calcium channel blockers than
with � blockers or diuretics (216/8179 [2.6%] with calcium channel
blockers v 28/8297 [0.3%] with � blockers or diuretics).29 The
second subsequent RCT did not comment on adverse effects of
treatment.30

Comment: The evidence suggests that thiazide-like diuretics, � blockers, ACE
inhibitors, and calcium channel blockers all significantly reduce
cardiovascular events in people with diabetes. The results of one
large RCT cast doubt on the conclusions of earlier, smaller studies
suggesting that ACE inhibitors are superior to calcium channel
blockers.36 The RCT indicates that chlorthalidone is at least as
effective as an ACE inhibitor as initial treatment for hypertension in
terms of prevention of major cardiovascular events.36 It is unclear
whether ACE inhibitors and � blockers are equivalent. In most RCTs,
combination treatment with more than one agent was required to
achieve target blood pressures. One large RCT found that the ACE
inhibitor ramipril, which reduces urinary protein excretion, also
reduced cardiovascular morbidity and mortality in older diabetic
people with other cardiac risk factors.24 The relative cardioprotec-
tive effect of the ACE inhibitor was present to the same extent in
people with or without hypertension, and with or without
microalbuminuria.

OPTION TARGET BLOOD PRESSURE

Large RCTs including people with diabetes and hypertension have found
that tighter control of blood pressure to a target diastolic blood pressure
of no more than 80 mm Hg or less reduces the risk of major
cardiovascular events. One RCT in normotensive people with diabetes
found that intensive blood pressure lowering reduced cerebral vascular
accidents but found no significant difference in cardiovascular death,
myocardial infarction, congestive heart failure, or all cause mortality.

Benefits: We found no systematic review but found three RCTs.34,40–42 The
first RCT found that, compared with moderate target blood pressure
(≤ 180/105 mm Hg), tight target blood pressure (≤ 150/85 mm Hg)
significantly reduced fatal or non-fatal acute myocardial infarction
(see glossary, p 803) and stroke but found no significant difference
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for peripheral vascular events over 8.4 years (1 RCT, 1148 people
with hypertension managed with atenolol or captopril; fatal or
non-fatal acute myocardial infarction: 107/758 [14%] with tight
blood pressure target v 83/390 [21%] with moderate blood pres-
sure target; RR 0.66, 95% CI 0.51 to 0.86, NNT 14, 95% CI 9 to
35; stroke: 38/758 [5.0%] with tight blood pressure target v

34/390 [8.7%] with moderate blood pressure target; RR 0.58, 95%
CI 0.37 to 0.90; NNT 27, 95% CI 18 to 116; peripheral vascular
events: 8/758 [1.1%] with tight blood pressure target v 8/390
[2.1%] with moderate blood pressure target; RR 0.52, 95% CI 0.20
to 1.36).34,40 The second RCT found that the risk of major cardio-
vascular events was reduced by 50% over 3.8 years with a target
diastolic blood pressure of 80 mm Hg or less compared with a target
blood pressure of 90 mm Hg or less (1 multicentre RCT, 3 arm
study, 1501 people with hypertension managed with felodipine,
ACE inhibitors, � blockers, or diuretics; major cardiovascular events:
22/499 [4.4%] with target blood pressure ≤ 80 mm Hg v 45/501
[9.0%] with target blood pressure ≤ 90 mm Hg; RR 0.5, 95% CI 0.3
to 0.8; NNT 22, 95% CI 16 to 57).41 The third RCT found a
significantly lower incidence of cerebral vascular accidents with a
target diastolic blood pressure of 10 mm Hg below baseline using
nisoldipine or enalapril compared with unchanged baseline diastolic
blood pressure of 80–89 mm Hg with placebo over 5.3 years (1
RCT, 480 people with type 2 diabetes and baseline blood pressure
< 140/90 mm Hg being managed with nisoldipine or enalapril;
cerebral vascular accidents: 4/237 [1.7%] with target diastolic
blood pressure of 10 mm Hg below baseline v 13/243 [5.4%] with
unchanged baseline diastolic blood pressure of 80–89 mm Hg;
OR 3.29, CI 1.06 to 10.25; NNT 27, 95% CI 14 to 255).42 The RCT
found no significant difference in cardiovascular death, myocardial
infarction, congestive heart failure, or all cause mortality. The RCT
also found that, in a subgroup of people with type 2 diabetes and
peripheral arterial disease at baseline (ankle : brachial index
< 0.90), intensive blood pressure lowering to a mean of 128/
75 mm Hg compared with no blood pressure reduction significantly
reduced major cardiovascular events (1 RCT, 53 people, CVD death,
non-fatal myocardial infarction, non-fatal stroke, heart failure
requiring hospital admission, or pulmonary infarction: 3/22 [13.6%]
with intensive blood pressure lowering v 12/31 [38.7%] with no
blood pressure reduction; ARR 0.25%, 95% CI 0.03 to 0.47,
NNT 4, 95% CI 2 to 37).43

Harms: We found no good evidence of a threshold below which it is harmful
to lower blood pressure. One RCT found that a significantly greater
proportion of people gained weight with atenolol than with captopril
(mean weight gain over 9 years: 3.4 kg with atenolol v 1.6 kg with
captopril; P = 0.02) but it found no significant difference in hypogly-
caemia or weight gain with tight blood pressure control (≤ 150/
85 mm Hg) compared with moderate blood pressure control
(≤ 180/105 mm Hg).34,40 The second RCT comparing tight versus
moderate blood pressure control did not provide information on
adverse effects.41 The third RCT in normotensive people gave no
information on adverse effects.42
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Comment: Aggressive lowering of blood pressure in people with diabetes and
hypertension reduces cardiovascular morbidity and mortality. In
most trials, combination treatment with more than one agent was
required to achieve target blood pressures.

QUESTION What are the effects of treating dyslipidaemia in people
with diabetes?

OPTION FIBRATES

One RCT found that gemfibrozil reduced cardiovascular events over 5
years compared with placebo. Another smaller RCT found no significant
difference. One RCT found that bezafibrate reduced cardiovascular events
compared with placebo.

Benefits: We found two systematic reviews (search date 200018 and search
date not reported44). Neither of these systematic reviews included
pooling or summary estimates across the fibrate trials. We have
reported results of individual RCTs identified by at least one of the
systematic reviews. One RCT found that gemfibrozil did not signifi-
cantly reduce myocardial infarction or cardiac death over 5 years
compared with placebo (1 RCT, 135 men aged 40–55 years with
diabetes without a diagnosis of cardiovascular disease [CVD]: 2/59
[3.4%] events with gemfibrozil v 8/76 [10.5%] with placebo; ARR
+7.1%, 95% CI –2.1% to +16.8%; RR 0.32, 95% CI 0.07 to
1.46).45 A second RCT found that, compared with placebo, gemfi-
brozil 1200 mg daily significantly reduced coronary heart disease,
death, stroke, or non-fatal acute myocardial infarction (see glos-
sary, p 803) over 5 years (1 RCT, 769 people aged < 74 years with
diabetes and CVD diagnosis: 105/388 [27%] events with gemfibro-
zil v 141/381 [37%] events with placebo; HR 0.68, 95% CI 0.53 to
0.88).46 A third RCT found that bezafibrate significantly reduced
myocardial infarction or new ischaemic changes on electrocardio-
gram over 3 years compared with placebo (1 RCT, 164 people aged
35–65 years with type 2 diabetes without a diagnosis of CVD; 5/64
[7.8%] events with bezafibrate v 16/64 [25%] events with placebo;
ARR 17.2%, 95% CI 4.6% to 30.1%; RR 0.31, 95% CI 0.12 to
0.80; NNT 6, 95% CI 5 to 20).47 A fourth RCT found no significant
difference in the proportion of people who either had myocardial
infarction or died after 39 months of treatment between fenofibrate
200 mg daily and placebo (1 RCT, 418 people with diabetes and
with or without CVD diagnosis, mean age 57 years; 15/207 [7.2%]
events with fenofibrate v 21/211 [9.9%] events with placebo; ARR
+2.7%, 95% CI –2.8% to +8.3%; RR 0.73, 95% CI 0.39 to
1.37).48 This RCT was underpowered for myocardial infarction and
death, but there were trends toward reduced risk of myocardial
infarction with fenofibrate (9 with fenofibrate v 12 with placebo) and
death (6 with fenofibrate v 9 with placebo). A benefit for fenofibrate
in reducing myocardial infarction and death is suggested and
certainly cannot be excluded.
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Harms: The systematic reviews18,44 did not comment on adverse effects.
One RCT reported no significant difference between fenofibrate and
placebo in gallbladder symptoms (0.5% with fenofibrate v 1.4%
with placebo), liver toxicity (1.5% with fenofibrate v 0% with pla-
cebo), muscle pain (0% with fenofibrate v 0.5% with placebo), joint
pain (3.4% with fenofibrate v 2.5% with placebo), or cancer (2.4%
with fenofibrate v 3.3% with placebo).48

Comment: None.

OPTION STATINS

One systematic review and RCTs have found that statins reduce
cardiovascular morbidity and mortality compared with placebo. One RCT
found that treatment with atorvastatin to achieve a target low density
lipoprotein below 2.6 mmol/L reduces cardiovascular morbidity and
mortality compared with usual care. Another RCT found no significant
difference between use of lovastatin, plus cholestyramine if necessary, to
achieve lower target low density lipoprotein of 1.55–2.20 mmol/L and a
moderate target low density lipoprotein of 3.36–3.62 mmol/L in 4 year
event rate for myocardial infarction and death. One RCT found no
significant difference in cardiovascular events in older people with low
dose pravastatin 5 mg daily and standard dose pravastatin 10–20 mg
daily over 4 years.

Benefits: We found one systematic review,18 five subsequent RCTs,49–53 and
one additional RCT.54 We also found a systematic review that did not
conduct a meta-analysis for RCTs evaluating statins, but provided a
commentary on the quality of data on people with diabetes included
in such trials (see comment below).44 Versus placebo: The sys-
tematic review (search date 2000) found that pravastatin or simv-
astatin significantly reduced cardiovascular events over 6 years
compared with placebo (3 RCTs,55–57 1570 people: 34 events per
1000 person years with statins v 44 events with placebo per 1000
person years; RR 0.77, 95% CI 0.62 to 0.96; person years needed
to treat 120, 95% CI 61 to 4856).18 One RCT identified in the
systematic review found no significant difference between lovasta-
tin and placebo in myocardial infarction, unstable angina, or sudden
cardiac death over 5 years (4/84 [4.8%] events with lovastatin v

6/71 [8.5%] events with placebo; ARR +3.7%, 95% CI –5.6% to
+11.9%; RR 0.56, 95% CI 0.16 to 1.91).58 The first subsequent
RCT found that, compared with placebo, simvastatin significantly
reduced all cause mortality, non-fatal myocardial infarction, coro-
nary heart disease (CHD), death, total stroke, or any revascularisa-
tion over 5 years in people with diabetes aged 40–80 years
regardless of whether or not they had previous vascular disease (1
RCT, among the 1981 people in the trial with diabetes and previous
CHD: 325/972 [33.4%] events with simvastatin v 381/1009
[37.8%] events with placebo; ARR 4.3%; NNT 23, 95% CI 12 to
897; among 1070 people with diabetes and previous non-coronary
vascular disease but without previous CHD: major cardiovascular
disease [CVD] events: 141/551 [25.6%] with simvastatin v 171/
519 [32.9%] with placebo; ARR 7.5%; NNT 14, 95% CI 8 to 49;
among 2912 people with diabetes but no previous CHD or other
vascular disease: major CVD events: 135/1455 [9.3%] with simv-
astatin v 196/1457 [17.2%] with placebo; ARR 4.2, NNT 24, 95%
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CI 16 to 53).49 By the end of the study 38% of those allocated to
placebo were taking a statin not used in the study.49 The second
subsequent RCT found that fluvastatin significantly reduced cardiac
death, non-fatal myocardial infarction, and reintervention over 4
years compared with placebo (1 RCT, 202 people aged 18–80
years with diabetes and a diagnosis of CVD: 26/120 [21%] events
with fluvastatin v 31/82 [37.8%] events with placebo; ARR 0.161,
95% CI 0.033 to 0.290; NNT 7, 95% CI 4 to 30).50 The third
subsequent RCT found no significant difference in cardiac death or
non-fatal myocardial infarction between pravastatin 40 mg daily
and placebo over 4.8 years (1 RCT, 3638 people aged ≥ 55 years
with type 2 diabetes and additional CHD risk factors; CHD death
plus non-fatal myocardial infarction: RR 0.89, 95% CI 0.71 to 1.10;
absolute numbers not reported, results presented graphically).51

Baseline low density lipoprotein (LDL) cholesterol was required to
be in the range 3.1–4.9 mmol/L for people with no known CHD and
2.6–3.3 mmol/L for those with previously diagnosed CHD. Usual
care could include lipid lowering agents at the primary care physi-
cian’s discretion.51 The fourth subsequent RCT found no significant
difference in cardiovascular death or myocardial infarction between
atorvastatin 10 mg daily and placebo over 3 years (1 RCT, 2532
people aged 40–79 years with diabetes, hypertension, total cho-
lesterol ≤ 6.5 mmol/L and at least 2 other cardiovascular risk factor
but without coronary artery disease diagnosis; cardiovascular
death, or myocardial infarction: RR 0.84, 95% CI 0.55 to 1.28).52

Aggressive versus moderate lipid lowering: One RCT59 identi-
fied by a systematic review18 found no significant difference
between aggressive lipid lowering and moderate lipid lowering in
4 year event rate for myocardial infarction and death (1 RCT, 116
people aged 21–74 years with type 2 diabetes and a diagnosis of
CVD; 4 year event rate for death: 6.5 with aggressive lipid lowering
v 9.6 with moderate lipid lowering; RR 0.67, 99% CI 0.12 to 3.75;
4 year event rate for myocardial infarction: 4.8 with aggressive lipid
lowering v 11.6 with moderate lipid lowering; RR 0.40, 99% CI 0.07
to 2.47). The RCT used lovastatin and cholestyramine as necessary
to achieve the targets for aggressive lipid lowering (LDL cholesterol
1.55–2.20 mmol/L [60–85 mg/dL]) and moderate lipid lowering
(LDL cholesterol 3.36–3.62 mmol/L [130–140 mg/dL]). This RCT
had limited power because of the small number of people enrolled
who had diabetes.59 A subsequent RCT found that, compared with
usual care, treatment with atorvastatin to achieve a target LDL of
below 2.6 mmol/L (< 100 mg/dL) significantly reduced the risk of all
cause mortality, non-fatal myocardial infarction, unstable angina,
congestive heart failure, revascularisation, and stroke over 3 years
(1 RCT, 313 people with a diagnosis of CVD, mean age 58 years:
RRR 0.42; P = 0.0001; results presented graphically). The atorv-
astatin dose was titrated from 10 mg daily to a maximum of 80 mg
daily to achieve a target LDL cholesterol of below 2.6 mmol/L. Usual
care consisted of treatment by the family practitioner, which could
include diet, exercise, weight loss and/or drug treatment including
lipid lowering agents; 14% of people in the usual care group
received any lipid lowering agents.53 Low versus standard statin
dose in older people: One subsequent RCT found no significant
difference in cardiovascular events between low dose pravastatin
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5 mg daily and standard dose pravastatin 10–20 mg daily over 4
years (1 RCT, 199 people aged > 60 years with diabetes: 17/104
[16.3%] events with low dose pravastatin v 15/95 [15.8%] events
with standard dose pravastatin; ARR +0.006%, 95% CI –0.097 to
+0.108).54

Harms: Versus placebo: One systematic review (search date 2000) did
not report on adverse effects.18 The first subsequent RCT evaluated
the effects of simvastatin compared with placebo on adverse
outcomes other than cardiovascular events in people with diabe-
tes.49 The RCT found no significant difference between simvastatin
and placebo for withdrawal from treatment because of elevated liver
enzymes (48 [0.5%] with simvastatin v 35 [0.3%] with placebo),
muscle symptoms (49 [0.5%] with simvastatin v 50 [0.5%] with
placebo), or hospital admission due to chronic obstructive pulmo-
nary disease/asthma (132 [1.3%] with simvastatin v 150 [1.5%]
with placebo). The second subsequent RCT conducted a safety
analysis for fluvastatin compared with placebo in 1640 people. It
found no significant difference between fluvastatin and placebo in
the proportion of people withdrawing from treatment (174/822
[21%] with fluvastatin v 196/818 [24%] with placebo; RR 0.88,
95% CI 0.74 to 1.06).50 The third subsequent RCT specifically
stated that no data on adverse effects were collected.51 The fourth
subsequent RCT found no significant difference in serious adverse
events or liver enzyme changes between those allocated atorvasta-
tin and those allocated placebo.52 Aggressive versus moderate
lipid lowering: One RCT did not report any adverse events.59 The
subsequent RCT found no significant difference between atorvasta-
tin and usual care in the proportion of people withdrawn from the
study because of elevated liver enzymes.53 Low versus standard
statin dose in older people: One RCT comparing low versus
standard pravastatin dose found no significant difference in adverse
events between groups.54

Comment: We found one RCT that is of major importance.49 The RCT is
interesting because it was not necessary to have an abnormal lipid
profile or prior vascular disease to be enrolled and it provides the
first clear evidence that statin treatment is effective for primary
prevention of CVD.49 The relative risk reductions for major cardio-
vascular events were similar with or without previous CHD, and with
lower and higher initial LDL cholesterol. The results of this RCT
suggest that treatment with a statin is likely to be beneficial in most
diabetic people who are at significant risk of CHD, regardless of
initial LDL level and regardless of whether they have previous CVD.
Furthermore, this and other studies provided stronger evidence for
the value of treatment with statins per se, rather than for targeting
any specific LDL cholesterol level. Besides this RCT,49 most pub-
lished RCTs with sufficient power to detect effects on cardiovascular
events have enrolled comparatively few people with diabetes or
have excluded them altogether. The available evidence is, therefore,
based almost entirely on subgroup analyses of larger trials in which
there was generally little information regarding the type and dura-
tion of diabetes, severity of complications, and metabolic control.44

The statin versus placebo trial published after both systematic
reviews was terminated early due to high efficacy of atorvastatin in
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the overall study population (HR for cardiovascular death plus
non-fatal myocardial infarction 0.64, 95% CI 0.050 to 0.083).52

Although the difference was not significant in the diabetic subgroup,
the confidence intervals for diabetic and non-diabetic subgroups
overlapped one another. Several large ongoing trials are evaluating
the effects of fibrates in people with diabetes.

QUESTION What are the effects of antiplatelet drugs in people with
diabetes?

OPTION PROPHYLACTIC ASPIRIN

One systematic review found that, compared with controls, antiplatelet
treatment mainly with aspirin did not significantly reduce the combined
risk of non-fatal myocardial infarction, non-fatal stroke, death from a
vascular cause, or death from an unknown cause in people with diabetes
and cardiovascular disease diagnosis. The review found that antiplatelet
treatment was associated with an increase in the risk of major
extracranial haemorrhage and haemorrhagic stroke, but the results for
people with diabetes were not reported separately.

Benefits: We found one systematic review (search date 1997),60 and one
additional RCT.61 The review found that, compared with controls,
antiplatelet treatment mainly with aspirin did not significantly
reduce the combined risk of non-fatal myocardial infarction, non-
fatal stroke, death from a vascular cause, or death from an
unknown cause (9 RCTs, 4961 people with diabetes and cardiovas-
cular disease [CVD] diagnosis; 403/2568 [15.7%] with antiplatelet
treatment v 426/2558 [16.7%] with control; RR 0.94, 95% CI 0.83
to 1.07). This non-significant 6% relative risk reduction was in
contrast to the finding of highly significant 25% relative risk reduc-
tion for the same outcomes in the full meta-analysis (people with or
without diabetes combined).60 The largest RCT included in the
systematic review found that aspirin 650 mg daily significantly
reduced fatal or non-fatal myocardial infarction but not stroke over
5 years compared with placebo (1 RCT, 3711 people aged 18–70
years with diabetes; fatal or non-fatal myocardial infarction: 241/
1856 [13%] with aspirin v 283/1855 [15%] with placebo;
RR 0.851, 95% CI 0.726 to 0.998; NNT 44, 95% CI 22 to 3490;
fatal or non-fatal stroke: 92/1856 [5%] with aspirin v 78/1855 [4%]
with placebo; RR 1.179, 95% CI 0.878 to 1.583 [calculated by
Clinical Evidence]).62 The additional RCT found that aspirin signifi-
cantly reduced the risk of acute myocardial infarction (see glossary,
p 803) over 5 years compared with placebo (1 RCT, 533 male
physicians with diabetes but no diagnosis of CVD: 11/275 [4.0%]
with aspirin v 26/258 [10.1%] with placebo; RR 0.39, 95% CI 0.20
to 0.79; NNT 16, 95% CI 12 to 47).61 Versus clopidogrel: See
benefits of clopidogrel, p 795. Aspirin plus clopidogrel: See
benefits of clopidogrel, p 795.

Harms: In the systematic review, doses of aspirin ranged from 75–1500 mg
daily. Most RCTs used aspirin 75–325 mg daily.60 Doses higher than
325 mg daily increased the risk of haemorrhagic adverse effects
without improving preventive efficacy. No difference in efficacy or
adverse effects was found in the dose range 75–325 mg daily. The
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systematic review found that antiplatelet treatment was associated
with a 50% relative increase in the risk of major extracranial
haemorrhage and a 22% relative increase in risk of haemorrhagic
stroke. These results were for the overall meta-analysis; results
were not reported separately for the people with diabetes.60 The
largest RCT in people with diabetes within the systematic review
(3711 people with diabetes, duration 5 years) found no significant
increase in the risks of vitreous, retinal, gastrointestinal, or cerebral
haemorrhage with aspirin 650 mg daily compared with placebo.62

The additional RCT found no significant difference in adverse events
between aspirin and placebo.61

Comment: We found insufficient evidence to define precisely which people with
diabetes should be treated with aspirin. The risk of CVD is low before
30 years of age; most white adults with diabetes aged over 30 years
are at increased risk of CVD. Widely accepted contraindications to
aspirin treatment include aspirin allergy, bleeding tendency, antico-
agulant treatment, recent gastrointestinal bleeding, and clinically
active liver disease.63

OPTION CLOPIDOGREL

We found no RCTs comparing only clopidogrel versus placebo. One RCT in
people with diabetes and with recent ischaemic stroke, myocardial
infarction, or established peripheral arterial disease found no significant
difference between clopidogrel and aspirin at 28 days in cardiovascular
events. This RCT also found a lower proportion of people hospitalised for
a bleeding event with clopidogrel than with aspirin. One RCT in people
presenting with unstable angina or non-Q-wave myocardial infarction and
also taking aspirin found no significant reduction in cardiovascular events
after 12 months with addition of clopidogrel compared with placebo. This
RCT also found a higher proportion of major bleeds with clopidogrel than
with placebo.

Benefits: Versus placebo: We found no RCTs comparing only clopidogrel
versus placebo. Versus aspirin: One RCT in people in people with
diabetes and with recent ischaemic stroke, myocardial infarction, or
established peripheral arterial disease found no significant differ-
ence between clopidogrel and aspirin at 28 days in cardiovascular
events (1 RCT, 3866 people, mean age 64 years; angina, vascular
death, myocardial infarction, all cause stroke, and readmission to
hospital for ischaemic events: 299/1914 [15.6%] with clopidogrel
v 345/1952 [17.7%] with aspirin; ARR +2.1%, 95% CI –0.3% to
+4.4%; RR 0.88, 95% CI 0.77 to 1.02).64 Adding clopidogrel to
aspirin: One RCT in people presenting with unstable angina or
non-Q-wave myocardial infarction and also taking aspirin found no
significant reduction in cardiovascular events after 12 months with
addition of clopidogrel compared with placebo (1 RCT, 2840 people
with diabetes, mean age 64 years; cardiovascular death, non-fatal
myocardial infarction, or stroke at 12 months: 200/1405 [14.2%]
with clopidogrel v 240/1435 [16.7%] with placebo; RR 0.85, 95%
CI 0.71 to 1.01).65 People were randomised within 24 hours of an
acute event and were given either given clopidogrel 300 mg bolus
then 75 mg daily plus aspirin 75–325 mg daily or placebo plus
aspirin.65
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Harms: Versus placebo: One RCT found that a significantly lower
proportion of people were hospitalised for a bleeding event with
clopidogrel than with aspirin at 28 days (1 RCT, 3866 people,
mean age 64 years; hospital admission for a bleeding event:
34/1914 [1.8%] with clopidogrel v 55/1952 [2.8%] with aspirin;
RRR 37.0%, 95% CI 3.8% to 58.7%; P = 0.031).64 Adding
clopidogrel to aspirin: One RCT in people presenting with
unstable angina or non-Q-wave myocardial infarction and also
taking aspirin found a significantly higher proportion of major
bleeds with clopidogrel than with placebo (3.7% with clopidogrel v

2.7% with placebo; RR 1.38, 95% CI 1.13 to 1.67;
P = 0.001).65

Comment: None.

OPTION GLYCOPROTEIN IIB/IIIA INHIBITORS

We found no RCTs comparing glycoprotein IIb/IIIa inhibitors versus no
antiplatelet treatment. One RCT in people presenting with unstable
angina or acute myocardial infarction without ST segment elevation found
that the addition of tirofiban (a glycoprotein IIb/IIIa inhibitor) to heparin
reduced the composite outcome of death, myocardial infarction, or
refractory ischaemia at 180 days compared with heparin alone. This RCT
found no significant difference between tirofiban plus heparin and
heparin alone in risk of bleeding in people already taking aspirin.

Benefits: We found no RCTs comparing glycoprotein IIb/IIIa inhibitors versus
no antiplatelet treatment. Adding glycoprotein IIb/IIIa inhibitors
to heparin: One RCT, in people with diabetes presenting with
unstable angina or acute myocardial infarction (see glossary, p 803)
without ST segment elevation, found that addition of tirofiban (a
glycoprotein IIb/IIIa inhibitor) to heparin compared with heparin
alone significantly reduced the composite outcome of death, myo-
cardial infarction, or refractory ischaemia at 180 days (1 RCT, 362
people already taking aspirin, mean age 65 years: 19/169 [11.2%]
with tirofiban plus heparin v 37/193 [19.2%] with heparin alone;
ARR 8.0%, 95% CI 0.7% to 15.3%; RR 0.586, 95% CI 0.351 to
0.980; P = 0.03; NNT 13, 95% CI 7 to 146).66 Adjunct to
percutaneous coronary revascularisation: See benefits of intra-
coronary stenting plus glycoprotein IIb/IIIa inhibitors, p 802.

Harms: Adding glycoprotein IIb/IIIa inhibitors to heparin: One RCT
found no significant difference between tirofiban plus heparin and
heparin alone in risk of bleeding in people already taking aspirin
(9.5% with tirofiban plus heparin v 8.3% with heparin alone;
RR 1.16, 95% CI 0.56 to 2.39).66

Comment: None.

Prevention of cardiovascular events in diabetes
En

do
cr

in
e

di
so

rd
er

s
796

 BMJ Publishing Group Ltd 2004



QUESTION What are the effects of blood glucose control in
prevention of cardiovascular disease in people with
diabetes?

OPTION BLOOD GLUCOSE CONTROL

One systematic review found that, compared with conventional glycaemic
control, intensive glycaemic control for more than 2 years reduced the
occurrence of first major cardiovascular event in people with type 1
diabetes. Two RCTs found no significant difference in cardiovascular
morbidity and mortality with intensive compared with conventional
glycaemic control in people with type 2 diabetes. These RCTs also found
an increase in weight gain and hypoglycaemic episodes with intensive
compared with conventional treatment. One RCT in overweight or obese
people with type 2 diabetes found that intensive treatment with
metformin compared with conventional treatment with diet alone reduced
myocardial infarction but not stroke over 5 years. This RCT found no
significant increase in major hypoglycaemic episodes in the metformin
group compared with the diet only group.

Benefits: We found one systematic review (search date 1996),67 and three
subsequent RCTs.68–70 Intensive versus conventional
glycaemic control in type 1 diabetes: The systematic review
found that, compared with conventional glycaemic control, inten-
sive glycaemic control for more than 2 years significantly reduced
the occurrence of first major cardiovascular event in people with
type 1 diabetes (6 RCTs, 1731 people aged 30–42 years with type
1 diabetes; first major cardiovascular event: 27/961 [2.8%] events
with intensive control v 55/970 [5.7%] events with conventional
glycaemic control; OR 0.55, 95% CI 0.35 to 0.88).67 Major mac-
rovascular events were defined as fatal or non-fatal myocardial
infarction, sudden cardiac death, revascularisation procedure,
angina with confirmed coronary artery disease, stroke, lower limb
amputation, peripheral arterial events, and peripheral vascular
disease. Conventional glycaemic control consisted of one or two
daily injections of insulin without self adjustment of insulin dosage
according to blood or urine glucose monitoring results. Intensive
glycaemic control consisted of three or more injections of insulin
with the dosage adjusted according to self monitoring of blood
glucose levels.67 Intensive versus conventional glycaemic
control in type 2 diabetes: One RCT in people with type 2 diabetes
found no significant difference between intensive and conventional
glycaemic control in myocardial infarction or stroke over 5 years (1
RCT, 1138 people with type 2 diabetes but without a diagnosis of
cardiovascular disease [CVD], mean age 54 years; myocardial
infarction: 387/2729 [14.2%] with intensive control v 186/1138
[16.3%] with conventional control; RR 0.84, 95% CI 0.71 to 1.00;
P = 0.052; stroke: 148/2729 [5.4%] with intensive control v

55/1138 [4.8%] with conventional control; RR 1.11, 95% CI 0.81
to 1.51).69 Another RCT in people with type 2 diabetes found no
significant difference between intensive insulin treatment with a
stepped plan designed to achieve near normal blood sugar levels
and standard once daily insulin injection in the rate of new cardio-
vascular events over 27 months (1 RCT, 153 men with type 2
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diabetes, mean age 60 years, many of whom had previous cardio-
vascular events; new cardiovascular events: 24/75 [32%] with
intensive treatment v 16/80 [20%] with standard treatment;
RR 1.60, 95% CI 0.92 to 2.50).70 Metformin versus diet alone in
overweight or obese people with type 2 diabetes: One RCT in
overweight or obese people with type 2 diabetes found that inten-
sive treatment with metformin compared with conventional treat-
ment with diet alone significantly reduced myocardial infarction but
not stroke over 5 years (1 RCT, 753 people without a diagnosis of
CVD, mean age 53 years; myocardial infarction: 39/342 [11%] with
metformin v 73/411 [18%] with diet alone; RR 0.61, 95% CI 0.41
to 0.89; stroke: 12/342 [3.5%] with metformin v 23/411 [5.6%]
with diet alone; RR 0.59, 95% CI 0.29 to 1.18).68

Harms: Intensive versus conventional glycaemic control in type 1
diabetes: The systematic review did not comment on harms.67 The
largest RCT included in the review found that weight gain and waist
to hip ratio were significantly increased in the intensive treatment
group compared with conventional treatment (weight gain:
P ≤ 0.001; waist to hip ratio: P = 0.02).71 Intensive versus
conventional glycaemic control in type 2 diabetes: One RCT
found that intensive treatment significantly increased weight gain
and hypoglycaemic episodes compared with conventional treat-
ment (P < 0.0001).69 A second RCT found significantly higher mild
and moderate hypoglycaemic events with intensive treatment com-
pared with conventional treatment (16.5 events a patient a year
with intensive treatment v 1.5 events a patient a year with conven-
tional treatment; P < 0.001). However, it was noted that some
hypoglycaemic episodes may not have been detected in the con-
ventional treatment group because of less frequent measurement
of blood glucose levels.70 Metformin versus diet alone in
overweight or obese people with type 2 diabetes: One RCT
found no significant increase in major hypoglycaemic episodes in
the metformin group compared with the diet only group (0.6% with
metformin v 0.7% with diet only).68

Comment: The role of intensive glucose lowering in primary prevention of
cardiovascular events remains unclear. However, such treatment
clearly reduces the risk of microvascular disease and does not
increase the risk of CVD. The potential of the largest RCT in people
with type 2 diabetes to show an effect of tighter glycaemic control
was limited by the small difference achieved in median HbA1c (see
glossary, p 803) between intensive and conventional treatment and
the relatively low risk of CVD.68,69 In contrast, in another primary
prevention trial, a larger 1.9% difference in median HbA1c was
achieved between groups, but the young age of the participants and
consequent low incidence of cardiovascular events limited the
power of the study to detect an effect of treatment on incidence of
CVD.71,72 The RCT of insulin in type 2 diabetes included men with a
high baseline risk of cardiovascular events and achieved a 2.1%
absolute difference in HbA1c.70 The RCT was small and the
observed difference between groups could have arisen by chance.
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QUESTION What are the effects of treating multiple risk factors in
prevention of cardiovascular disease in people with
diabetes? New

OPTION INTENSIVE MULTIPLE RISK FACTOR TREATMENT

We found no systematic review or RCTs comparing treatment of multiple
risk factors with treatment of a single risk factor for cardiovascular
outcomes. One RCT found that, compared with conventional treatment
according to clinical guidelines, intensive treatment of multiple risk
factors with strict treatment goals in people with type 2 diabetes and
microalbuminuria reduces cardiovascular disease over 8 years. Multiple
risk factor treatment included simultaneously targeting diet, exercise,
glycaemic control, blood pressure, treatment of microalbuminuria, and
antiplatelet treatment.

Benefits: We found no systematic review or RCTs comparing treatment of
multiple risk factors with treatment of a single risk factor for
cardiovascular outcomes. Intensive versus conventional
treatment: We found one RCT comparing intensive treatment of
multiple risk factors versus conventional treatment of multiple risk
factors.73 The RCT found that, compared with conventional treat-
ment, intensive treatment of multiple risk factors in people with type
2 diabetes and microalbuminuria significantly reduced cardiovas-
cular disease (CVD) over 8 years (1 RCT, 160 people including 39
with CVD diagnosis, mean age 55 years; combined outcome of
death from CVD, non-fatal myocardial infarction, non-fatal stroke,
revascularisation, or amputation: HR 0.47, 95% CI 0.24 to 0.73;
ARR 20.0%, 95% CI 5.7% to 34.0%, NNT 5, 95% CI 3 to 18). The
intensive treatment group received a stepwise treatment plan with
strict treatment goals and included behaviour modification (diet,
exercise, smoking cessation) and drug treatment for aggressive
management of blood glucose, blood pressure, dyslipidaemia,
microalbuminuria, and aspirin treatment for people with ischaemic
CVD. The conventional treatment group received treatment for
multiple risk factors according to clinical guidelines from their
general practitioner.

Harms: Intensive versus conventional treatment: The RCT did not
specifically evaluate adverse events.73 It found no significant differ-
ence in the incidence of minor episodes of hypoglycaemia between
intensive and conventional treatment of multiple risk factors (42/80
[53%] with intensive treatment v 39/80 [49%] with conventional
treatment; P = 0.5). Severe hypoglycaemia requiring assistance
from another person occurred at some point in 5/80 (6.3%) people
in the intensive treatment group and in 12/80 (15%) people in the
conventional treatment group. One person in the intensive treat-
ment group was hospitalised for a bleeding ulcer.73

Comment: Intensive versus conventional treatment: All people in the RCT
had microalbuminuria at baseline so their cardiovascular risk would
have been higher than in people with diabetes without microalbu-
minuria. However, the conventional treatment group received high
quality care, based on guidelines, and the risk reductions from the
intensive treatment might have been greater if the comparison had
been with “usual care” in the community.73
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QUESTION What are the effects of revascularisation procedures in
people with diabetes?

OPTION CORONARY ARTERY BYPASS VERSUS PERCUTANEOUS
TRANSLUMINAL ANGIOPLASTY

One systematic review found that, in people with diabetes, coronary
artery bypass graft (CABG) reduced all cause mortality at 4 years after
initial revascularisation compared with percutaneous transluminal
coronary angioplasty (PTCA) but found no significant difference at 6.5
years. One large RCT in people with diabetes and multivessel coronary
artery disease has found that CABG reduces mortality or myocardial
infarction within 8 years compared with PTCA. Another smaller RCT found
a non-significant reduction in mortality with CABG compared with PTCA at
4 years. One RCT in people with diabetes and multivessel coronary artery
disease found no significant difference, at time of discharge, between
CABG and PTCA plus stent in cardiovascular morbidity or mortality but
found an increase in risk of stroke. However, the same RCT found that,
compared with PTCA plus stent, CABG reduced cardiovascular risk at 1
year.

Benefits: Without stenting: One systematic review (search date 2001)
found that, in people with diabetes, coronary artery bypass graft
(CABG) significantly reduced all cause mortality at 4.0 years after
initial revascularisation compared with percutaneous transluminal
coronary angioplasty (PTCA) but it found no significant difference at
6.5 years (3 RCTs: 537 people with diabetes; all cause mortality at
4.0 years: ARR 8.6%, 95% CI 2.2% to 15.0%; P < 0.01; all cause
mortality at 6.5 years; ARR 3.9%, 95% CI –17.0% to 25.0%;
P = 0.71).74 The systematic review identified four RCTs. Two RCTS
reported results at 4.0 and 6.5 years, one only at 4.0 years and one
only at 6.5 years.74 Two RCTs identified by the systematic review
compared CABG versus PTCA, without stenting or a glycoprotein
IIb/IIIa inhibitor.75,76 The first RCT found that CABG significantly
reduced the proportion of people who died or suffered Q wave
myocardial infarction over a mean of 7.7 years compared with PTCA
(1 RCT, 353 people with diabetes and 2 or 3 vessel coronary
disease, mean age 62 years: 60/173 [34.7%] with CABG v 85/170
[50%] with PTCA; ARR 15%, 95% CI 5% to 26%; RR 0.69, 95%
CI 0.54 to 0.89; NNT 7, 95% CI 4 to 20).75 This survival benefit was
confined to those receiving at least one internal mammary graft.
The second RCT found no significant difference in mortality 4 years
after CABG or PTCA (1 RCT, 125 people, mean age 61 years;
mortality: 8/63 [12.5%] with CABG v 14/62 [22.6%] with PTCA;
RR 0.56, 95% CI 0.25 to 1.25; ARR +9.9%, 95% CI –3.4% to
+23.1%).76 With stenting: One RCT found no significant differ-
ence in people with diabetes treated with CABG or PTCA in short
term risks (up to discharge) of composite end point of death,
myocardial infarction, repeat CABG, and repeat PTCA (1 RCT, 208
people with diabetes and 2 or 3 vessel coronary disease; composite
outcome of death, myocardial infarction, repeat CABG, and repeat
PTCA: 9/96 [9.4%] with CABG v 11/112 [9.8%] with PTCA;
RR 1.05, 95% CI 0.45 to 2.42).77
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Harms: Without stenting: The systematic review did not report on
harms.74 One RCT found higher inhospital mortality among people
with diabetes (1.2% after CABG v 0.6% after PTCA) and
myocardial infarction during the initial admission to hospital
(5.8% after CABG v 1.8% after PTCA), but these differences were
not found to be significant.75 The second RCT did not report on
harms.76 With stenting: One RCT found a significant increase in
risk of stroke with CABG compared with PTCA (4 with CABG v 0
with PTCA plus stent; P = 0.04). However, at 1 year the same
RCT also found a significantly higher incidence of the composite
end point with PTCA plus stenting (1 RCT, 208 people with
diabetes and 2 or 3 vessel coronary disease; composite outcome
of death, myocardial infarction, repeat CABG, and repeat PTCA:
41/112 [36%] with PTCA plus stent v 15/96 [15.6%] with CABG;
RR 2.34, 95% CI 1.38 to 3.96; NNH 5, 95% CI 4 to 11).77

Comment: None.

OPTION PERCUTANEOUS TRANSLUMINAL CORONARY
ANGIOPLASTY COMPARED WITH THROMBOLYSIS

We found no systematic review or RCTs comparing percutaneous
transluminal coronary angioplasty versus thrombolysis for prevention of
cardiovascular events in people with diabetes. One RCT, in people with
diabetes presenting with an acute myocardial infarction, found no
significant difference between percutaneous transluminal coronary
angioplasty and thrombolysis with alteplase in single outcome of death or
composite outcome of death, reinfarction, or disabling stroke at 30 days.

Benefits: We found no systematic review or RCTs comparing percutaneous
transluminal coronary angioplasty (PTCA) versus thrombolysis for
prevention of cardiovascular events in people with diabetes. In
people presenting with acute myocardial infarction: One RCT
found no significant difference between PTCA and thrombolysis with
alteplase in single outcome of death or composite outcome of
death, reinfarction, or disabling stroke at 30 days (1 RCT, 177
people with diabetes, mean age 65 years, presenting with acute
myocardial infarction [see glossary, p 803] within 12 hours of chest
pain onset; single outcome of death: 8/99 [8.1%] after PTCA v 5/78
[6.4%] after alteplase; RR 1.26, 95% CI 0.43 to 3.71; composite
outcome of death, reinfarction, or disabling stroke: 11/99 [11%]
after PTCA v 13/78 [17%] after alteplase; RR 0.67, 95% CI 0.32 to
1.41).78 The RCT found no significant difference in 30 day mortality
among people with diabetes (8/99 [8.1%] after PTCA v 5/78 [6.4%]
after alteplase).

Harms: In people presenting with acute myocardial infarction: One
RCT did not report on adverse effects of PTCA and thrombolysis with
alteplase.68

Comment: None.
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OPTION INTRACORONARY STENTING PLUS GLYCOPROTEIN IIB/IIIA
INHIBITORS

RCTs in people with diabetes undergoing percutaneous transluminal
coronary angioplasty have found that the combination of stent and a
glycoprotein IIb/IIIa inhibitor reduces cardiovascular morbidity and
mortality compared with stent plus placebo.

Benefits: We found one non-systematic review of individual patient data79

and two subsequent RCTS.80,81 Versus placebo: The non-
systematic review79 pooled data from three placebo controlled trials
of percutaneous coronary intervention: EPILOG,82 EPISTENT,83–85

and EPIC.86 The non-systematic review found that, compared with
placebo, abciximab (a glycoprotein IIb/IIIa inhibitor) significantly
reduced overall mortality at 1 year (1462 people with diabetes,
mean age 60.9 years; mortality: 22/888 [2.5%] with abciximab v

26/574 [4.5%] with placebo; 0.547, 95% CI 0.313 to 0.956;
P = 0.03).79 The first subsequent RCT found that, compared with
placebo, eptifibatide (a glycoprotein IIb/IIIa inhibitor) significantly
reduced the composite outcome of death or myocardial infarction
but found no significant difference for single outcome of death at
1 year (1 RCT, 466 people with diabetes undergoing non-urgent
coronary stent implantation, mean age 62 years; composite out-
come of death or myocardial infarction: 18/232 [7.8%] with eptifi-
batide v 31/234 [13.4%] with placebo; HR 0.57, 95% CI 0.32 to
1.02; P = 0.001; single outcome of mortality: 3/232 [1.3%] with
eptifibatide v 8/234 [3.5%] with placebo; HR 0.37, 95% CI 0.10 to
1.41; P = 0.28).81 Comparison of glycoprotein IIb/IIIa
inhibitors: The second subsequent RCT found no significant differ-
ence between tirofiban and abciximab in composite outcomes of
death or myocardial infarction at 30 days and 6 months, or overall
mortality at 1 year (1 RCT, 1117 people with diabetes having
percutaneous coronary interventions, mean age 62 years; compos-
ite outcomes of death or myocardial infarction: at 30 days: 33/560
[5.9%] with tirofiban v 29/557 [5.2%] with abciximab; HR 1.14,
95% CI 0.69 to 1.87; P = 0.6; at 6 months: 46/560 [8.2%] with
tirofiban v 42/557 [7.5%] with abciximab; HR 1.09, 95% CI 0.72 to
1.65; P = 0.7; overall mortality at 1 year: 2.9% with tirofiban v

2.1% with abciximab; P = 0.4, absolute numbers not reported).80

Harms: Versus placebo: One non-systematic review of individual patient
data found that there was slightly greater bleeding in people given
abciximab than in those given placebo (major bleeding: 4.3% with
abciximab v 3.0% with placebo; minor bleeding: 6.9% with abcixi-
mab v 6.3% with placebo; intracranial haemorrhage: 0% with
abciximab v 0.17% with placebo). None of these differences were
significant.79 The subsequent RCT report on any adverse events
associated with eptifibatide.70 Comparison of glycoprotein IIb/
IIIa inhibitors: One RCT found no significant difference between
abciximab and tirofiban in major bleeding events (P = 0.725).81

Comment: For people with diabetes undergoing percutaneous procedures, the
combination of stent and glycoprotein IIb/IIIa inhibitor reduces
restenosis rates and serious morbidity. It is unclear whether these
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adjunctive treatments would reduce morbidity, mortality, and rest-
enosis associated with percutaneous revascularisation procedures
to the levels seen with coronary artery bypass grafting. The study
comparing abciximab versus tirofiban and the study comparing
eptifibatide versus placebo were both insufficiently powered to
detect reductions in major cardiovascular events in the subgroups
of people with diabetes.

GLOSSARY
Acute myocardial infarction is infarction that occurs when circulation to a region
of the heart is obstructed and necrosis is occurring; clinical symptoms include
severe pain, pallor, perspiration, nausea, dyspnoea, and dizziness. Myocardial
infarction is gross necrosis of the myocardium as a result of interruption of blood
supply usually caused by atherosclerosis of the coronary arteries; myocardial
infarction without pain or other symptoms (silent infarction) is common in people
with diabetes.
HbA1c The haemoglobin A1c test is the most common laboratory test of glycated
haemoglobin (haemoglobin that has glucose irreversibly bound to it). HbA1c
provides an indication of the “average” blood glucose over the preceding 3 months.
The HbA1c is a weighted average over time of the blood glucose level; many
different glucose profiles can produce the same level of HbA1c.

Substantive changes
Antihypertensive treatment versus no antihypertensive treatment One
meta-analysis added;20 conclusions unchanged.
Different antihypertensive drugs Two RCTs added;29,30 conclusions unchanged.
Statins One RCT added;52 conclusions unchanged.
Prophylactic aspirin One systematic review added;60 evidence for value of aspirin
for prevention of cardiovascular events in people with diabetes is less strong than
previously thought; categorisation changed to Trade-off between benefits and
harms.
Clopidogrel Evidence re-evaluated; categorisation changed to Likely to be benefi-
cial.
Blood glucose control One systematic review added;67 categorisation changed to
Likely to be beneficial.
Coronary artery bypass versus percutaneous transluminal coronary angi-
oplasty One systematic review added;74 conclusions unchanged.
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Primary hypothyroidism
Search date April 2003

Birte Nygaard

QUESTIONS

Effects of treatments for clinical (overt) hypothyroidism . . . . . . . . . .809
Effects of treatments for subclinical hypothyroidism . . . . . . . . . . . . .810

INTERVENTIONS

CLINICAL (OVERT)
HYPOTHYROIDISM

Beneficial
Levothyroxine (L-thyroxine)* . . .809

Unknown effectiveness
Levothyroxine (L-thyroxine) plus

liothyronine . . . . . . . . . . . . .810

SUBCLINICAL HYPOTHYROIDISM
Unknown effectiveness
Levothyroxine (L-thyroxine) . . . .810

*No RCT evidence, but there is
clinical consensus that
levothyroxine is beneficial in
clinical (overt) hypothyroidism. A
placebo controlled trial would be
considered unethical.

See glossary, p 812

Key Messages

Clinical (overt) hypothyroidism
¶ Levothyroxine (L-thyroxine) We found no RCTs comparing levothyroxine

(L-thyroxine) versus placebo, although there is consensus that treatment is
beneficial. Treating clinical (overt) hypothyroidism with thyroid hormone (levo-
thyroxine; L-thyroxine) can induce hyperthyroidism and reduce bone mass in
postmenopausal women and increase the risk of atrial fibrillation.

¶ Levothyroxine (L-thyroxine) plus liothyronine We found insufficient evi-
dence about the effects of levothyroxine (L-thyroxine) plus liothyronine versus
levothyroxine alone in people with clinical (overt) hypothyroidism. Thyroid
hormone treatment can induce hyperthyroidism and reduce bone mass in
postmenopausal women and increase the risk of atrial fibrillation.

Subclinical hypothyroidism
¶ Levothyroxine (L-thyroxine) One RCT in women with biochemically defined

subclinical hypothyroidism found no significant difference between levothyrox-
ine (L-thyroxine) and placebo for dry skin, cold intolerance, and constipation at
1 year. The RCT may, however, have lacked power to exclude a clinically
important difference between treatments. Another RCT found no significant
difference in health related quality of life scores between levothyroxine and
placebo. One RCT found inconclusive results about the effect of levothyroxine
versus placebo on cognitive function in people with subclinical hypothyroidism.
One RCT found that levothyroxine improved left ventricular function at 6 months
compared with placebo. Treating subclinical hypothyroidism with thyroid hor-
mone can induce hyperthyroidism and reduce bone mass in postmenopausal
women and increase the risk of atrial fibrillation.
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DEFINITION Hypothyroidism is characterised by low levels of blood thyroid
hormone. Clinical (overt) hypothyroidism is diagnosed on the
basis of characteristic clinical features consisting of mental slowing,
depression, dementia, weight gain, constipation, dry skin, hair loss,
cold intolerance, hoarse voice, irregular menstruation, infertility,
muscle stiffness and pain, bradycardia, hypercholesterolaemia,
combined with a raised blood level of thyroid stimulating hormone
(TSH) (serum TSH levels > 12 mU/L), and a low serum thyroxine
(T4 — see glossary, p 812) level (serum T4 < 60 nmol/L).
Subclinical hypothyroidism is diagnosed when serum TSH is
raised (serum TSH levels > 4 mU/L) but serum thyroxine is normal
and there are no symptoms or signs, or only minor symptoms or
signs, of thyroid dysfunction. Primary hypothyroidism is seen after
destruction of the thyroid gland because of autoimmunity (the most
common cause), or medical intervention such as surgery, radioio-
dine, and radiation. Secondary hypothyroidism is seen after
pituitary or hypothalamic damage, and results in insufficient pro-
duction of TSH. Secondary hypothyroidism is not covered in this
review. Euthyroid sick syndrome is diagnosed when tri-
iodothyronine (T3 — see glossary, p 812) levels are low, serum
thyroxine is low and TSH levels are normal or low. Euthyroid sick
syndrome is not covered in this review.

INCIDENCE/
PREVALENCE

Hypothyroidism is more common in women than in men (in the UK,
female : male ratio of 6 : 1). One study (2779 people in the UK with
a median age of 58 years) found the incidence of clinical (overt)
hypothyroidism was 40/10 000 women per year and 6/10 000 men
per year. The prevalence was 9.3% in women and 1.3% in men.1 In
areas with high iodine intake, the incidence of hypothyroidism can
be higher than in areas with normal or low iodine intake. In
Denmark, where there is moderate iodine insufficiency, the overall
incidence of hypothyroidism is 1.4/10 000 per year increasing to
8/10 000 per year in people older than 70 years.2 The incidence of
subclinical hypothyroidism increases with age. Up to 10% of women
over the age of 60 years have subclinical hypothyroidism (evaluated
from data from the Netherlands and USA).3,4

AETIOLOGY/
RISK FACTORS

Primary thyroid gland failure can occur as a result of chronic
autoimmune thyroiditis, postradioactive iodine treatment, or thy-
roidectomy. Other causes include drug adverse effects (e.g. amio-
darone and lithium), transient hypothyroidism due to silent thyroidi-
tis, subacute thyroiditis, or postpartum thyroiditis.

PROGNOSIS Hypothyroidism results in mental slowing, depression, dementia,
weight gain, constipation, dry skin, hair loss, cold intolerance,
hoarse voice, irregular menstruation, infertility, muscle stiffness and
pain, bradycardia, and hypercholesterolaemia. In people with sub-
clinical hypothyroidism, the risk of developing overt hypothyroidism
is described in the UK Whickham Survey (25 years’ follow up; for
women: OR 8, 95% CI 3 to 20; for men: OR 44, 95% CI 19 to 104;
if both a raised TSH and positive antithyroid antibodies were
present; for women: OR 38, 95% CI 22 to 65; for men: OR 173,
95% CI 81 to 370). For women, the survey found an annual risk of
4.3%/year (if both raised serum TSH and antithyroid antibodies
were present), 2.6%/year (if raised serum TSH was present alone);
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the minimum number of people with raised TSH and antithyroid
antibodies who would need treating to prevent this progression to
clinical (overt) hypothyroidism in one person over 5 years is 5–8.1

Cardiovascular disease: A large cross-sectional study (25 862
people with serum TSH between 5.1–10 mU/L) found significantly
higher mean total cholesterol concentrations in hypothyroid people
compared with euthyroid people (5.8 v 5.6 mmol/L).3 Another study
(124 elderly women with subclinical hypothyroidism, 931 euthyroid
women) found a significantly increased risk of myocardial infarction
in women with subclinical hypothyroidism (OR 2.3, 95% CI 1.3 to
4.0) and for aortic atherosclerosis (OR 1.7, 95% CI 1.1 to 2.6).4

Mental health: Subclinical hypothyroidism is associated with
depression.5 People with subclinical hypothyroidism may have
depression that is refractory to both antidepressant drugs and
thyroid hormone alone. Memory impairment, hysteria, anxiety,
somatic complaints, and depressive features without depression
have been described in people with subclinical hypothyroidism.6

AIMS OF
INTERVENTION

To eliminate the symptoms of hypothyroidism and maximise quality
of life.

OUTCOMES Quality of life and neuropsychological impairments (evaluated by
congestive function tests, memory tests, reaction time, self rating
mood scales, and depression scores); cardiovascular disease (epi-
sodes of atrial fibrillation and ischaemic events); cardiac function
(evaluated by echocardiography); changes in body composition
(measured by osteodensitometry or bioimpedance measurements);
prevention of progression from subclinical to overt hypothyroidism;
adverse effects of treatments (bone mass, fracture rate, develop-
ment of hyperthyroidism).

METHODS Clinical Evidence search and appraisal April 2003, with an addi-
tional manual search of reference lists.

QUESTION What are the effects of treatments for clinical (overt)
hypothyroidism?

OPTION LEVOTHYROXINE (L-THYROXINE) FOR CLINICAL (OVERT)
HYPOTHYROIDISM

We found no RCTs comparing levothyroxine (L-thyroxine) versus placebo,
although there is consensus that treatment is beneficial. Treating clinical
(overt) hypothyroidism with thyroid hormone (levothyroxine; L-thyroxine)
can induce hyperthyroidism and reduce bone mass in postmenopausal
women and increase the risk of atrial fibrillation.

Benefits: We found no RCTs comparing levothyroxine versus placebo in
people with clinical hypothyroidism, although there is consensus
that treatment is beneficial (see comment below).

Harms: We found no RCTs comparing levothyroxine versus placebo in
people with clinical hypothyroidism. Over-treatment with levothyrox-
ine may cause hyperthyroidism. Fracture rate: One longitudinal
observational study (1180 people on levothyroxine followed for an
average of 8.6 years) found no significant increase in fracture rate
between levothyroxine and control.7 Bone mass: We found one
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systematic review (search date not stated, 13 RCTs) in a total of
441 premenopausal women and 317 postmenopausal women.8 All
women had received prolonged levothyroxine treatment with
reduced serum TSH concentration but normal T4 and T3 (see
glossary, p 812) values. In premenopausal women (average age 40
years, treated with levothyroxine 164 �g/day for 8.5 years leading to
suppressed serum TSH) the review found no significant difference
between levothyroxine and control in bone mass after 8.5 years
(2.7% less bone mass with levothyroxine v control; P reported as
non significant). In postmenopausal women (average age 61.2
years, treated with levothyroxine 171 �g/day for 9.9 years leading to
suppressed serum TSH), it found that levothyroxine significantly
reduced bone mass compared with control after 9.9 years (bone
mass 9.0% lower with levothyroxine than control, 95% CI 2.4% to
15.7%). Atrial fibrillation: One observational study found that in
people aged over 60 years taking levothyroxine, a low serum TSH
concentration (≤0.1 mU/L) was associated with an increased risk of
atrial fibrillation (diagnosed by electrocardiogram) at 10 years
(incidence of atrial fibrillation, 28% in people with low TSH v 11% in
people with normal TSH values; RR 3.1, 95% CI 1.7 to 5.5).9

Comment: A placebo controlled trial would be considered unethical.

OPTION LEVOTHYROXINE (L-THYROXINE) PLUS LIOTHYRONINE
FOR CLINICAL (OVERT) HYPOTHYROIDISM

We found insufficient evidence about the effects of levothyroxine
(L-thyroxine) plus liothyronine versus levothyroxine alone in people with
clinical (overt) hypothyroidism. Thyroid hormone treatment can induce
hyperthyroidism and reduces bone mass in postmenopausal women and
increase the risk of atrial fibrillation.

Benefits: We found no systematic review and no RCTs that met our inclusion
criteria.

Harms: See harms of levothyroxine for clinical hypothyroidism, p 809.

Comment: We found two small crossover RCTs, which did not provide pre-
crossover results.10,11 The results reported in these RCTs are at risk
of being confounded by the pre-crossover treatments. Therefore we
excluded these studies.

QUESTION What are the effects of treatments for subclinical
hypothyroidism?

OPTION LEVOTHYROXINE (L-THYROXINE) FOR SUBCLINICAL
HYPOTHYROIDISM

One RCT in women with biochemically defined subclinical hypothyroidism
found no significant difference between levothyroxine (L-thyroxine) and
placebo for dry skin, cold intolerance, and constipation at 1 year. The RCT
may, however, have lacked power to exclude a clinically important
difference between treatments. Another RCT found no significant
difference in health related quality of life scores between levothyroxine
and placebo. One RCT found inconclusive results about the effect of
levothyroxine versus placebo on cognitive function in people with
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subclinical hypothyroidism. One RCT found that levothyroxine improved
left ventricular function at 6 months compared with placebo. Treating
subclinical hypothyroidism with thyroid hormone can induce
hyperthyroidism and reduce bone mass in postmenopausal women and
increase the risk of atrial fibrillation.

Benefits: We found no systematic review, but found four RCTs evaluating
the effect of levothyroxine in people with subclinical
hypothyroidism.12–15 General symptoms: We found two RCTs.12,14

The first RCT compared levothyroxine (50 �g/day) versus placebo in
33 women with increased thyroid stimulating hormone (TSH);
normal serum thyroxine and normal free T4 and T3 (see glossary,
p 812), and on average, two of the following symptoms: muscle
cramps, dry skin, cold intolerance, fatigue, or constipation.12 Physi-
cal examination revealed no signs of hypothyroidism, apart from dry
or coarse skin, which was present in about 50% of women in each
group. The RCT examined the effects of treatment on general
symptoms (evaluated by a questionnaire in participants stating if
they were feeling better, unchanged, or worse) for 1 year. It found no
significant difference in overall symptom improvement between
levothyroxine and placebo (8/17 [47%] people with levothyroxine v

3/16 [19%] people with placebo; P = 0.14, recalculated by Clinical

Evidence).12 The second RCT (40 women with increased TSH and
normal T4) compared levothyroxine versus placebo for 6 months.
The RCT found no significant difference between levothyroxine and
placebo in health related quality of life scores (Hospital Anxiety and
Depression Scale and the 30-item General Health Question-
naire).14 Cognitive function: We found one RCT (37 people, aged
> 55 years, TSH >6.0 mU/L, normal T4, T3, and thyroxine binding
globulin) comparing levothyroxine (25 �g/day for 4 weeks then
50 �g/day) versus placebo for 10 months. It found no significant
difference between levothyroxine and placebo in any outcome
except in one psychometric memory score, based on a battery of
cognitive function tests evaluating memory.13 No firm conclusions
could be drawn from these findings. Cardiac function: We found
one RCT (20 people with increased TSH, and normal T4 and T3 for
least 1 year) which compared the effects of levothyroxine (50 �g/
day) versus placebo on cardiac function for 1 year.15 Cardiac
function was evaluated by conventional two-dimensional Doppler
echocardiography and ultrasonic videodensitometry. The RCT found
that levothyroxine significantly improved left ventricular function
compared with placebo at 6 months (increased isovolumic relaxa-
tion time, P < 0.03; peak A, P < 0.01; pre-ejection/ejection time
ratio, P < 0.03; cyclic variation index, P < 0.05).15

Harms: One RCT did not report on adverse effects.12 The second RCT found
a significant worsening in anxiety scores with levothyroxine versus
placebo (P = 0.03).14 In the third RCT, 2/18 (11%) people taking
levothyroxine withdrew because of complications (1 had increased
angina and 1 had new onset atrial fibrillation).13 The fourth RCT did
not report on adverse effects.15

Comment: None.
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GLOSSARY
T3 is used as an abbreviation for endogenous tri-iodothyronine in medical and
biochemical reports.
T4 is used as an abbreviation for endogenous thyroxine in medical and biochemical
reports.
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Acute anterior uveitis
Search date June 2003

André Curi, Kimble Matos, and Carlos Pavesio

QUESTIONS

Effects of topical anti-inflammatory eye drops . . . . . . . . . . . . . . . . .815

INTERVENTIONS

Unknown effectiveness
Topical non-steroidal

anti-inflammatory drug eye
drops . . . . . . . . . . . . . . . . .816

Topical steroid eye drops . . . . .815

To be covered in future updates
Mydriatics
Oral steroids
Slow taper of drug treatment
Subconjunctival steroid injection
Treatment of chronic iridocyclitis

See glossary, p 817

Key Messages

¶ Topical non-steroidal anti-inflammatory drug eye drops One RCT found no
significant difference between non-steroidal anti-inflammatory drug and pla-
cebo eye drops in clinical cure rate after 21 days. Three RCTs found no
significant difference between non-steroidal anti-inflammatory drugs and ster-
oid eye drops in clinical cure rate after 14 or 21 days.

¶ Topical steroid eye drops One small RCT found no significant difference with
steroid (betamethasone phosphate/clobetasone butyrate) eye drops compared
with placebo eye drops in symptom severity after 14 or 21 days. Two RCTs
found no significant difference between prednisolone and rimexolone, in the
anterior chamber cell count (a marker of disease severity). One RCT found that
prednisolone increased the proportion of people with fewer than five anterior
chamber cells per examination field compared with loteprednol after 28 days.
The results of a second RCT comparing prednisolone with loteprednol were
difficult to interpret. RCTs found that rimexolone and loteprednol were less likely
than prednisolone to be associated with increased intraocular pressure,
although differences were not statistically significant. Three RCTs found no
significant difference between steroid and non-steroidal anti-inflammatory
drug eye drops in clinical cure rate after 14 or 21 days.
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DEFINITION Anterior uveitis is inflammation of the uveal tract, and includes iritis
and iridocyclitis (see glossary, p 817). It can be classified according
to its clinical course into acute or chronic anterior uveitis, or
according to its clinical appearance into granulomatous or non-
granulomatous anterior uveitis. Acute anterior uveitis is character-
ised by an extremely painful red eye, often associated with photo-
phobia and occasionally with decreased visual acuity. Chronic
anterior uveitis is defined as inflammation lasting over 6 weeks. It is
usually asymptomatic, but many people have mild symptoms during
exacerbations.

INCIDENCE/
PREVALENCE

Acute anterior uveitis is rare with an annual incidence of
12/100 000 population.1 It is particularly common in Finland
(annual incidence 22.6/100 000 population, prevalence 68.7/
100 000 population), probably owing to genetic factors such as the
high frequency of HLA-B27 in the Finnish population.2 It is equally
common in men and women and more than 90% of cases occur in
people older than 20 years of age.2,3

AETIOLOGY/
RISK FACTORS

No cause is identified in 60–80% of people with acute anterior
uveitis. Systemic disorders that may be associated with acute
anterior uveitis include ankylosing spondylitis; Reiter’s syndrome;
juvenile chronic arthritis; Kawasaki syndrome; infectious uveitis;
Behçet’s syndrome; inflammatory bowel disease; interstitial nephri-
tis; sarcoidosis; multiple sclerosis; Wegener’s granulomatosis;
Vogt-Koyanagi-Harada syndrome; and masquerade syndromes
(see glossary, p 817). Acute anterior uveitis also occurs in associa-
tion with HLA-B27 expression not linked to any systemic disease,
and may also be the manifestation of an isolated eye disorder such
as Fuchs’ iridocyclitis, Posner-Schlossman syndrome, or Schwartz
syndrome. Acute anterior uveitis may also occur after surgery or as
an adverse drug or hypersensitivity reaction.2,3

PROGNOSIS Acute anterior uveitis is often self limiting, but we found no evidence
about how often it resolves spontaneously, in which people, or over
what length of time. Complications include posterior synechiae (see
glossary, p 817), cataract, glaucoma, and chronic uveitis. In a study
of 154 people (232 eyes) with acute anterior uveitis (119 people
HLA-B27 positive), visual acuity was better than 20/60 in 209/232
(90%) eyes, 20/60 or worse in 23/232 (10%) eyes, including worse
than 20/200 (classified as legally blind) in 11/232 (5%) eyes.4

AIMS OF
INTERVENTION

To reduce inflammation; to relieve pain; and to prevent complica-
tions and loss of visual acuity, with minimal adverse effects.

OUTCOMES Degree of inflammation using scores that register cell counts and
flare in the anterior chamber; keratic precipitates; ciliary flush; and
severity of symptoms (photophobia and pain). Scores include the
number of anterior chamber cells per examination field — a clinical
marker of disease severity.

METHODS Clinical Evidence search and appraisal June 2003.

Acute anterior uveitis
Ey

e
di

so
rd

er
s

814

 BMJ Publishing Group Ltd 2004



QUESTION What are the effects of topical anti-inflammatory eye
drops?

OPTION TOPICAL STEROID EYE DROPS

One small RCT found no significant difference with steroid
(betamethasone phosphate/clobetasone butyrate) eye drops compared
with placebo eye drops in symptom severity after 14 or 21 days. Two
RCTs found no significant difference between prednisolone and
rimexolone, in the anterior chamber cell count (a marker of disease
severity). One RCT found that prednisolone increased the proportion of
people with fewer than five anterior chamber cells per examination field
compared with loteprednol after 28 days. The results of a second RCT
comparing prednisolone with loteprednol were difficult to interpret. RCTs
found that rimexolone and loteprednol were less likely than prednisolone
to be associated with increased intraocular pressure, although
differences were not statistically significant. RCTs found no significant
difference between steroid and non-steroidal anti-inflammatory drug eye
drops in clinical cure rate after 14 or 21 days.

Benefits: We found no systematic review. Versus placebo: We found one
RCT (60 people) that compared three treatments: betamethasone
phosphate 1% (2 drops every 2 hours), clobetasone butyrate 0.1%
(2 drops every 2 hours), and placebo.5 The RCT found no significant
difference with steroid (betamethasone phosphate/clobetasone
butyrate) compared with placebo eye drops in symptom severity
after 14 or 21 days (results presented graphically; see comment
below). Versus each other: We found two papers reporting four
RCTs.6,7 Two RCTs (183 people and 93 people) compared pred-
nisolone 1% versus rimexolone 1% eye drops.6 The larger RCT (183
people) found no significant difference in the number of anterior
chamber cells per examination field after 28 days (see comment
below; 0.4 cells per examination field with rimexolone v 0.2 cells per
examination field with prednisolone, difference 0.2 cells per exami-
nation field, CI not reported; P = 0.16). The smaller RCT (83
people) also found no significant difference in the number of
anterior chamber cells per examination field after 28 days (see
comment below; 0.3 cells per examination field with rimexolone v

0.2 cells per examination field with prednisolone, difference 0.1
cells per examination field; CI not reported; P = 0.40).6 Two RCTs
(175 people and 70 people) compared prednisolone 1% versus
loteprednol 0.5% eye drops.7 The larger RCT (175 people) found
that prednisolone significantly increased the proportion of people
with fewer than five anterior chamber cells per examination field
after 28 days compared with loteprednol (5 people lost to follow up;
77/89 [87%] with prednisolone v 58/81 [72%] with loteprednol;
RR 1.20, 95% CI 1.03 to 1.42; NNT 7, 95% CI 4 to 35). The smaller
RCT (70 people; see comment below) found more people had fewer
than five anterior chamber cells per examination field with pred-
nisolone compared with loteprednol but the difference was not
significant.7 Versus topical non-steroidal anti-inflammatory
drug eye drops: See topical non-steroidal anti-inflammatory drug
eye drops, p 816.
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Harms: In the RCTs, adverse events were generally mild, resolved without
treatment, and did not result in permanent damage.5–7 In the
smaller RCT comparing loteprednol versus prednisolone eye drops,
4/70 (6%) people were withdrawn because of adverse effects:
cystoid macular oedema and ocular symptoms in the loteprednol
group, and interstitial keratitis and increased age-related macular
degeneration in the prednisolone group.7 Raised intraocular
pressure: The largest RCT found clinically significant increases in
intraocular pressure (defined as > 10 mm Hg from baseline) more
frequently with prednisolone versus rimexolone and with pred-
nisolone versus loteprednol, although the differences were not
statistically significant (11/94 [12%] people with prednisolone v

6/89 [7%] people with rimexolone; RR 1.7, 95% CI 0.7 to 4.5;6

6/91 [7%] people with prednisolone v 1/84 [1%] people with
loteprednol; RR 5.5, 95% CI 0.7 to 45.07). Widely known adverse
effects of topical steroid eye drops include local irritation, hyperae-
mia, oedema, and blurred vision. Rarely, topical eye drops have
been associated with glaucoma, cataract, and herpes simplex
keratitis.

Comment: In the RCT comparing steroid eye drops versus placebo, 12/60
(20%) people did not complete the trial and analysis of data was
not by intention to treat.5 Of these, 4/12 (33%) people were
withdrawn from the placebo group because of the severity of their
anterior uveitis. The trial was too small to rule out any clinically
important effect of topical steroids. In the RCTs comparing
prednisolone versus rimexolone, people were excluded from
analysis for a variety of reasons (23/183 [13%] in the larger RCT
and 8/93 [9%] in the smaller RCT).6 The smaller RCT of pred-
nisolone versus loteprednol enrolled people in the USA and UK;
however, it only reported results for the subgroup of people
recruited from the USA.7 This makes the results difficult to
interpret. Topical steroids have been standard treatment for ante-
rior uveitis since the early 1950s, especially for people with acute
or severe uveitis.

OPTION TOPICAL NON-STEROIDAL ANTI-INFLAMMATORY DRUG
EYE DROPS

One RCT found no significant difference between non-steroidal
anti-inflammatory drug and placebo eye drops in clinical cure rate after
21 days. Three RCTs found no significant difference between
non-steroidal anti-inflammatory drug and steroid eye drops in clinical
cure rate after 14 or 21 days.

Benefits: We found no systematic review. Versus placebo: We found one
RCT (100 people) that compared three treatments: non-steroidal
anti-inflammatory drug (NSAID) (tolmetin 5%), steroid (pred-
nisolone 0.5%), and placebo (sterile saline 0.9%) eye drops (see v

topical steroids below).8 People were asked to instil two drops every
2 hours during the waking period plus atropine 1% eye drops once
daily. The RCT found no significant difference between NSAIDs and
placebo eye drops in clinical cure rate after 21 days (15/32 [47%]
with tolmetin v 16/32 [50%] with placebo; RR 0.9, 95% CI 0.6 to
1.6). Versus topical steroids: We found three RCTs.8–10 The first
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RCT (71 people) compared three treatments: prednisolone diso-
dium phosphate 0.5%, betamethasone disodium phosphate 0.1%,
and tolmetin sodium dihydrate 5%.9 People were asked to instil one
drop every 2 hours during the waking period, and all received
atropine 1% eye drops once daily. The RCT found no significant
difference between an NSAID (tolmetin sodium dihydrate) and
steroid (prednisolone disodium phosphate/betamethasone diso-
dium phosphate) eye drops in clinical cure rate after 21 days (see
comment below; 12/21 [57%] people with tolmetin sodium dihy-
drate v 31/39 [79%] with prednisolone disodium phosphate/
betamethasone disodium phosphate; RR 1.4, 95% CI 0.9 to 2.1).9

The second RCT (49 people) compared NSAID eyedrops (indomet-
acin [indomethacin] 0.1%) with steroid (dexamethasone 1%) eye
drops given six times daily.10 Most people (equal numbers in each
group) also received atropine eye drops three times daily. The RCT
found a lower proportion of people clinically cured after 14 days with
indometacin but the difference was of borderline significance (see
comment below; 12/25 [48%] people with indometacin v 18/24
[75%] people with dexamethasone; RR 0.6, 95% CI 0.4 to 1.0).
The third RCT (100 people) compared three treatments: steroid
(prednisolone 0.5%), NSAID (tolmetin 5%), and placebo eye drops
(sterile saline 0.9%) (see v placebo above).8 It found no significant
difference between NSAIDs and steroid eye drops in clinical cure
rate after 21 days (see comment below; 15/32 [47%] people with
tolmetin v 22/32 [69%] people with prednisolone; RR 0.7, 95%
CI 0.4 to 1.1).

Harms: See harms of topical steroid treatments, p 816. In the RCT
comparing NSAID with steroid eye drops, 6/20 (30%) people
receiving NSAID eye drops reported a transient stinging sensation in
their eyes.9 In the RCT comparing indometacin 0.1% with dexam-
ethasone 1% eye drops, more people receiving indometacin
reported eye irritation, although the difference was not significant
(7/25 [28%] people with indometacin v 3/24 [13%] people with
dexamethasone; RR 2.2, 95% CI 0.7 to 7.8).10

Comment: Two RCTs used “clinical cure” as an outcome measure, although
neither defined this term.8,9 The third RCT defined “clinical cure” as
absence of clinical signs or symptoms suggestive of inflamma-
tion.10 The RCT comparing NSAID with placebo eye drops reported
that 6/71 (8%) people did not complete the trial,8 and the first RCT
comparing NSAID with steroid eye drops reported that 11/71 (15%)
people did not complete the trial.9 Neither of these RCTs analysed
data by intention to treat.

GLOSSARY
Iridocyclitis Inflammation of both iris and ciliary body. Cells are present in the
anterior chamber and in the vitreous.

Iritis Inflammation of the iris. Cells are seen in the anterior chamber but not in the
vitreous.

Masquerade syndromes Comprise a group of disorders that occur with intraocu-
lar inflammation and are often misdiagnosed as a chronic idiopathic uveitis.

Posterior synechiae Adhesions between the iris and the lens capsule.
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Age related macular degeneration
Search date July 2003

Jennifer Arnold and Shirley Sarks

QUESTIONS

Effects of interventions to prevent progression of age related macular
degeneration . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .821
Effects of treatments for exudative age related macular
degeneration . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .824

INTERVENTIONS

PREVENTION OF PROGRESSION
OF AGE RELATED MACULAR
DEGENERATION

Likely to be beneficial
Antioxidant vitamin and zinc

supplementation . . . . . . . . .821

Unknown effectiveness
Laser to drusen. . . . . . . . . . . .823

TREATMENT OF EXUDATIVE AGE
RELATED MACULAR
DEGENERATION

Beneficial
Photodynamic treatment with

verteporfin. . . . . . . . . . . . . .829

Trade off between benefits and
harms

Thermal laser
photocoagulation . . . . . . . . .824

Unknown effectiveness
Submacular surgery . . . . . . . .827

Unlikely to be beneficial
External beam radiation . . . . . .825

Likely to be ineffective or harmful
Subcutaneous interferon

alfa-2a . . . . . . . . . . . . . . . .828

To be covered in future updates
Corticosteroids
Other antiangiogenesis drugs

See glossary, p 830

Key Messages

Prevention of progression
¶ Antioxidant vitamin and zinc supplementation One systematic review has

found modest evidence from one large RCT that, in people with early to late age
related macular degeneration, antioxidant vitamins plus zinc supplements
reduce the risk of progression and vision loss over 6 years compared with
placebo.

¶ Laser to drusen Two RCTs provided insufficient evidence that laser to drusen
decreased incidence of late age related macular degeneration, choroidal
neovascularisation, or geographic atrophy. One RCT found that laser improved
visual acuity after 2 years compared with no treatment, but not compared with
subthreshold treatment. The second, larger RCT found no significant difference
between laser and no treatment in visual acuity after 1 year. However, subgroup
analysis found improved visual acuity where laser treatment had reduced the
number of drusen by 50% or more. The RCT also found that, in people with
unilateral (but not bilateral) drusen, laser increased the short term incidence of
choroidal neovascularisation compared with no treatment.
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Treatment
¶ Photodynamic treatment with verteporfin Two systematic reviews in people

with age related macular degeneration have found that photodynamic treat-
ment with verteporfin reduces the risk of moderate or severe loss of visual
acuity and of legal blindness after 1–2 years in selected people compared with
placebo. Photodynamic treatment with verteporfin was associated with an
initial loss of vision and photosensitive reactions in a small proportion of
people.

¶ Thermal laser photocoagulation Four large RCTs have found that, in people
with well demarcated exudative age related macular degeneration, thermal
laser photocoagulation reduces severe visual loss after 2–5 years compared
with no treatment, but may be associated with an immediate and permanent
reduction in visual acuity. RCTs found no significant difference in visual acuity
between different laser wavelengths. Choroidal neovascularisation recurs
within 2 years in about half of those treated.

¶ Submacular surgery Two small RCTs provided insufficient evidence on the
effects of submacular surgery.

¶ External beam radiation Five RCTs found conflicting evidence of the effect of
low dose external beam radiation compared with placebo or no treatment in
people with exudative age related macular degeneration. However, the two
largest, highest quality RCTs found no significant effect in the proportion of
people with moderate vision loss, suggesting the treatment is unlikely to be
beneficial. We found insufficient evidence on long term safety, although RCTs
found no evidence of toxicity to the optic nerve or retina after 12–24 months.

¶ Subcutaneous interferon alfa-2a One large RCT found that, compared with
placebo, subcutaneous interferon alfa-2a (an antiangiogenesis drug)
increased visual loss after 1 year, although the difference was not significant.
The RCT also found evidence of serious ocular and systemic adverse effects.

DEFINITION Age related macular degeneration (AMD) has three clinical stages:
early AMD marked by drusen (see glossary, p 830) and pigmentary
change, and usually associated with normal vision; late or sight
threatening AMD associated with a decrease in central vision; and
end stage or blinding AMD. Late stage AMD has two forms:
atrophic (or dry) AMD, characterised by geographic atrophy (see
glossary, p 830); and exudative (or wet) AMD, characterised by
choroidal neovascularisation (see glossary, p 830), which eventu-
ally causes a disciform scar.

INCIDENCE/
PREVALENCE

AMD is a common cause of blindness registration in industrialised
countries. Atrophic AMD is more common than the more sight
threatening exudative AMD, affecting about 85% of people with
AMD.1 End stage (blinding) AMD is found in about 2% of all people
aged over 50 years, and incidence rises with age (0.7–1.4% of
people aged 65–75 years; 11–19% of people aged > 85 years).2–4

AETIOLOGY/
RISK FACTORS

Proposed hypotheses for the cause of AMD involve vascular factors
and oxidative damage coupled with genetic predisposition.5 Age is
the strongest risk factor. Ocular risk factors for the development of
exudative AMD include the presence of soft drusen (see glossary,
p 830), macular pigmentary change, and choroidal neovasculari-
sation in the other eye. Systemic risk factors include hypertension,
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smoking, and a family history of AMD.5–7 Hypertension, diet (espe-
cially intake of antioxidant micronutrients), and oestrogen use are
suspected as causal agents, but the effects of these factors remain
unproved.5

PROGNOSIS AMD impairs central vision, which is required for reading, driving,
face recognition, and all fine visual tasks. Atrophic AMD progresses
slowly over many years, and time to legal blindness (see glossary,
p 830) is highly variable (usually about 5–10 years).8,9 Exudative
AMD is more often threatening to vision; 90% of people with severe
visual loss (see glossary, p 831) due to AMD have the exudative
type. This condition usually manifests with a sudden worsening and
distortion of central vision. One study estimated (based on data
derived primarily from cohort studies) that the risk of developing
exudative AMD in people with bilateral soft drusen was 1–5% at
1 year and 13–18% at 3 years.10 The observed 5 year rate in a
population survey was 7%.11 Most eyes (estimates vary from
60–90%) with exudative AMD progress to legal blindness and
develop a central defect (scotoma) in the visual field.12–15 Periph-
eral vision is preserved, allowing the person to be mobile and
independent. The ability to read with visual aids depends on the size
and density of the central scotoma and the degree to which the
person retains sensitivity to contrast. Once exudative AMD has
developed in one eye, the other eye is at high risk (cumulative
estimated incidence: 10% at 1 year, 28% at 3 years, and 42% at 5
years).16

AIMS OF
INTERVENTION

To minimise loss of visual acuity and central vision; to preserve the
ability to read with or without visual aids; to optimise quality of life;
to minimise adverse effects of treatment.

OUTCOMES Visual acuity; rates of legal blindness; contrast sensitivity; quality of
life; visual fields; rate of progression to late AMD; rate of adverse
effects of treatment. Visual acuity is measured using special eye
charts (logMAR charts, usually the Early Treatment of Diabetic
Retinopathy Study [ETDRS] chart), although many studies do not
specify which chart was used. In this review, it may be assumed that
the logMAR or ETDRS charts have been used unless otherwise
stated. Stable vision is usually defined as loss of two lines or less on
the ETDRS chart. Moderate visual loss (see glossary, p 830) is
defined as a loss of greater than three lines and severe visual loss
is defined as a loss of greater than six lines. Loss of vision to legal
blindness (< 20/200) is also used as an outcome.

METHODS Clinical Evidence search and appraisal July 2003.

QUESTION What are the effects of interventions to prevent
progression of age related macular degeneration?

OPTION ANTIOXIDANT VITAMIN AND MINERAL SUPPLEMENTS

One systematic review has found modest evidence from one large RCT
that, in people with early to late age related macular degeneration,
antioxidant vitamins plus zinc supplements reduce the risk of progression
and vision loss over 6 years compared with placebo.
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Benefits: We found one systematic review (search date 2001, 7 RCTs, 4119
people).17 Six of the trials reported were small with inconsistent
results and these studies are not considered further. The remaining,
large RCT identified by the review (3640 people aged 55–80 years)
included people with at least moderate drusen (see glossary, p 830)
in both eyes or choroidal neovascularisation or geographic atrophy
(see glossary, p 830) in one eye.18 It compared four treatments:
placebo, zinc (total daily dose, zinc 80 mg plus copper 2 mg),
antioxidants (total daily dose, vitamin C 500 mg plus vitamin E
400 IU plus beta-carotene 15 mg), and zinc plus antioxidants.
Overall it found that compared with placebo, zinc plus antioxidants
significantly reduced the proportion of people progressing to
advanced AMD (OR 0.72, 99% CI 0.52 to 0.98) or moderate vision
loss (see glossary, p 830) (OR 0.73, 99% CI 0.54 to 0.99) over a
6 year period.18 The RCT defined progression to advanced AMD as
the development of choroidal neovascularisation or geographic
atrophy. Only 15/1063 people with early AMD (moderate bilateral
drusen) developed advanced AMD (5 year incidence 1.5%) and the
effect of supplementation compared with placebo was found to be
higher when these people were excluded (antioxidants plus zinc:
OR 0.66, 99% CI 0.47 to 0.91; zinc alone: OR 0.71, 99% CI 0.52
to 0.99; antioxidants alone: OR 0.76, 99% CI 0.55 to 1.05).18

Harms: In the large RCT, 71% of people were taking 75% or more of their
tablets at 5 years.18 There was little evidence of harm in the large
RCT although it found an increase in yellow skin discolouration in
people taking antioxidants (151/1823 [8.3%] with antioxidants v

108/1798 [6.0%] with placebo; OR 1.4, 95% CI 1.1 to 1.8;
P < 0.01) and in admission to hospital for genitourinary complica-
tions in people taking zinc (134/1783 [7.5%] with zinc v 90/1838
[4.9%] with placebo; OR 1.6, 95% CI 1.2 to 2.1; P < 0.01). How-
ever, harmful effects of long term supplementation with the dosages
used in the RCT cannot be ruled out.18 High dose zinc supplemen-
tation may result in gastrointestinal intolerance. There is evidence
from other (non-ophthalmic) studies suggesting potentially harmful
effects of beta-carotene in smokers with an increased risk of lung
cancer.19,20

Comment: The high dosages given in this study cannot be achieved by dietary
intake alone. The study was conducted in relatively well nourished
Americans (57% of people were taking zinc or antioxidant vitamins
before enrolment, and 67% took additional multivitamin supple-
ments to recommended daily allowance levels during the study).
Trials in populations with different nutritional statuses are required.
We found no evidence on the effects of supplements in people with
no AMD or early signs of the disease (early drusen only) or
established late AMD (choroidal neovascularisation or geographic
atrophy) in both eyes benefit from antioxidant vitamin and zinc
supplementation. An allied systematic review (search date 2002)
found that there is no evidence that supplements prevent AMD in
people with no signs of the disease.21 Results are awaited from four
large ongoing studies in the USA and Australia that address this
question.
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OPTION LASER TO DRUSEN

Two RCTs provided insufficient evidence that laser to drusen decreased
incidence of late age related macular degeneration, choroidal
neovascularisation, or geographic atrophy. One RCT found that laser
improved visual acuity after 2 years compared with no treatment, but not
compared with subthreshold treatment. The second, larger RCT found no
significant difference between laser and no treatment in visual acuity
after 1 year. However, subgroup analysis found improved visual acuity
where laser treatment had reduced the number of drusen by 50% or
more. The RCT also found that, in people with unilateral (but not bilateral)
drusen, laser increased the short term incidence of choroidal
neovascularisation compared with no treatment.

Benefits: We found no systematic review. Versus no treatment: We found
two RCTs (4 publications).22–25 The first RCT (229 eyes, 75 people
with unilateral drusen (see glossary, p 830) and 77 people with
bilateral drusen; see comment below) compared three treatments:
diode laser (see glossary, p 830) at a threshold level (visible burns;
63 eyes), diode laser at a subthreshold level (invisible burns; 57
eyes), and no laser treatment (109 eyes).22 It found that laser
treatment at either level (threshold or subthreshold) significantly
increased visual acuity compared with no laser treatment after 2
years (improvement of ≥ 2 lines: 12/105 [11%] with laser treatment
v 0/91 [0%] with no treatment; NNT 9, 95% CI 6 to 25). The RCT
found no significant difference between threshold and subthreshold
treatment in visual acuity after 2 years (improvement of ≥ 2 lines:
8/56 [14%] with threshold treatment v 4/49 [8%] with subthreshold
treatment; RR 1.80, 95% CI 0.56 to 5.50). The second RCT (120
eyes with unilateral drusen, 312 eyes with bilateral drusen, 276
people; see comment below) compared argon-green laser (see
glossary, p 830) versus no laser treatment.23–25 It found no signifi-
cant difference between laser treatment and no laser treatment in
visual acuity after 1 year (AR for improvement of ≥ 1 line: 60/167
[36%] with laser treatment v 48/183 [26%] with no laser treatment;
RR 1.40, 95% CI 1.00 to 1.88; AR for reduction of ≥ 1 line: 44/167
[26%] with laser treatment v 65/183 [36%] with no laser treatment;
RR 0.70, 95% CI 0.54 to 1.02). We also found three small RCTs
which found results consistent with to the larger RCTs cited
above.26–28

Harms: Macular laser treatment may induce choroidal neovascularisation
(CNV) (see glossary, p 830) and retinal atrophy. The first RCT found
no significant difference between threshold and subthreshold laser
treatment in the proportion of eyes with CNV after 24 months (7/56
[12%] with threshold laser treatment v 4/49 [8%] with subthreshold
laser treatment; RR 1.50, 95% CI 0.45 to 4.68).22 In the second
RCT, early analysis found that in the subgroup of people with
unilateral drusen, argon-green laser compared with no laser treat-
ment significantly increased the incidence of CNV (estimated
12 month incidence 10/59 [17%] with laser treatment v 2/61 [3%]
with no laser treatment; P < 0.05; CI not reported; see comment
below).24 Both RCTs found that laser induced retinal atrophy was
uncommon, with 2/120 (2%) treated eyes affected in one study,24

and 1/105 (1%) treated eyes affected in the other.22
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Comment: Both the RCTs sought to minimise CNV by using low intensity and
subthreshold laser burns and by positioning laser burns at a
distance (generally > 500 �m) from the fovea centre. The first RCT
reported that 196/229 (86%) eyes completed 24 months’ follow
up, although it is not clear whether analysis of data was by intention
to treat.22 The second RCT ceased enrolment and treatment pre-
maturely because of a higher incidence of CNV within the first 12
months in people receiving laser treatment with unilateral (but not
with bilateral) drusen.23–25 The second RCT reported that 351/432
(81%) eyes completed 12 months’ follow up, although analysis of
data was not by intention to treat and people with CNV were
excluded.23,24 It found limited evidence from a subgroup analysis
that improved visual acuity was more likely with a greater reduction
in drusen after 1 year (AR for improvement of ≥ 1 line: 36/77 [48%]
in eyes with ≥ 50% reduction in drusen v 24/90 [27%] in eyes with
< 50% reduction; RR 1.80, 95% CI 1.16 to 2.66). There is now
considerable interest in preventive strategies for people with high
risk drusen. One model estimates that a preventive measure of 10%
efficacy in people with bilateral drusen would more than halve the
risk of developing legal blindness (see glossary, p 830) relative to
current treatment.29 Other RCTs of laser to drusen are either
ongoing30 or planned.22,23

QUESTION What are the effects of treatments for exudative age
related macular degeneration?

OPTION THERMAL LASER PHOTOCOAGULATION

Four large RCTs have found that, in people with well demarcated
exudative age related macular degeneration, thermal laser
photocoagulation reduces severe visual loss after 2–5 years compared
with no treatment, but may be associated with an immediate and
permanent reduction in visual acuity. RCTs found no significant difference
in visual acuity between different laser wavelengths. Choroidal
neovascularisation recurs within 2 years in about half of those treated.

Benefits: We found no systematic review. Versus no treatment: We found
four large unblinded multicentre RCTs in selected populations with
exudative age related macular degeneration comparing laser pho-
tocoagulation versus no treatment (see table 1, p 834).12–15,31–33

We also found four smaller RCTs that included a wider range of
people.34–37 All four large RCTs found that laser treatment signifi-
cantly reduced the risk of severe visual loss (see glossary, p 831)
after 3 years’ follow up compared with no treatment. Participants
differed in terms of the position of the choroidal neovascularisation
(CNV) (see glossary, p 830) on the retina, whether far, near, or
under the centre of fixation (extrafoveal,12,14 juxtafoveal,15,31 or
subfoveal13,32,33). The study of extrafoveal CNV found that laser
photocoagulation significantly reduced severe visual loss compared
with no treatment (see table 1, p 834).12,14 Results were similar in
eyes with juxtafoveal CNV (see table 1, p 834) (see comment
below).15,31 The two RCTs in people with subfoveal CNV (new and
recurrent disease) also found that laser photocoagulation reduced
severe visual loss compared with no treatment, although it was
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associated with an immediate and permanent loss of visual acuity in
the treated groups.13 Of the four smaller RCTs, one RCT (127 eyes)
found that fovea sparing laser photocoagulation significantly
reduced the risk of deteriorating visual acuity compared with no
treatment (AR for loss of < 3 lines after 12 months: 28/68 [41%]
with laser treatment v 12/59 [20%] with no treatment; RR 2.00,
95% CI 1.13 to 3.61; NNT 5, 95% CI 3 to 16).34 The other three
RCTs found no significant difference between scatter (non-
confluent) laser and no treatment in occult CNV, but were likely to
have lacked power to exclude clinically important effects.35–37

Different wavelengths: We found three RCTs comparing different
laser wavelengths for CNV.38,39 All three RCTs found no significant
difference between krypton-red and argon-green laser (see glos-
sary, p 830) in visual acuity after a maximum of 5 years. Versus
submacular surgery: See glossary, p 831. See benefits of sub-
macular surgery, p 827. Effects in people with CNV identified by
indocyanine green angiography: We found no RCTs.

Harms: Laser destroys new vessels and surrounding retina, and the result-
ant scar causes a corresponding defect in the central visual field. If
the laser is applied to subfoveal lesions, or if the laser burn spreads
to the fovea, visual acuity will be impaired; two of the RCTs
described immediate loss of visual acuity with laser treatment (an
average loss of 3 lines).13,33 We found no evidence of other adverse
effects.

Comment: The RCT examining effects of laser in eyes with juxtafoveal CNV
found evidence from subgroup analysis that benefit may be limited
to eyes with CNV that is of the pure classic (see glossary, p 830)
type (no occult element) on fluorescein angiography (237/496
[48%] of randomised eyes; OR 2.2, 95% CI 1.4 to 3.4).15,31 The
benefits of laser photocoagulation depend on accurate, complete
treatment requiring high quality angiography and trained, experi-
enced practitioners.12–15,31–33 The risk of immediate loss of visual
acuity with laser photocoagulation may limit its acceptability.

OPTION EXTERNAL BEAM RADIATION

Five RCTs found conflicting evidence of the effect of low dose external
beam radiation compared with placebo or no treatment in people with
exudative age related macular degeneration. However, the two largest,
highest quality RCTs found no significant effect in the proportion of
people with moderate vision loss, suggesting the treatment is unlikely to
be beneficial. We found insufficient evidence on long term safety,
although RCTs found no evidence of toxicity to the optic nerve or retina
after 12–24 months.

Benefits: We found no systematic review. Low dose external beam
radiation: We found three large40–42 and two smaller RCTs.43,44

The first large RCT (205 people with new subfoveal choroidal
neovascularisation [see glossary, p 830]) found no significant
difference between external beam radiation to the macula (8
fractions of 2 Gy) and placebo in the risk of moderate visual loss
(see glossary, p 830) 1 year after treatment (51% with radiotherapy
treatment v 53% with placebo; P = 0.88; CI and absolute numbers
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not reported; see comment below).40 The second large RCT (203
people) found no significant difference between external beam
radiation (6 fractions of 2 Gy) and observation in the risk of
moderate or severe visual loss (see glossary, p 831) 1 or 2 years
after treatment (moderate visual loss: 53/93 [57%] with external
beam radiation v 52/91 [57%] with observation at 12 months,
P = 0.91; 61/87 [70%] with external beam radiation v 71/87
[82%] with observation at 24 months, P = 0.08; severe visual loss:
26/93 [28%] with external beam radiation v 37/91 [41%] with
observation at 12 months, P = 0.06; 31/87 [36%] with external
beam radiation v 44/87 [51%] with observation at 24 months,
P = 0.29).41 The third large RCT (161 people) found that external
beam radiation (4 fractions of 2 or 4 Gy) significantly reduced the
mean number of lines of vision lost compared with placebo (1 Gy)
18 months after treatment (mean number of lines of vision lost:
1.73 with total of 8 Gy radiation v 3.23 with placebo, P = 0.011;
1.93 with total of 16 Gy v 3.23 with placebo, P = 0.05).42 The two
smaller RCTs similarly found conflicting evidence.43,44 The first of
these (83 people) found no significant difference between external
beam radiation (7 fractions of 2 Gy) and placebo (sham radiation) in
visual acuity after 12 months (mean number of lines lost: 4.14 with
radiotherapy treatment v 3.39 with placebo; P = 0.35; CI not
reported) or in angiographic outcomes (lesion size/progression of
CNV, see comment below).43 The second small RCT found that
external beam radiation significantly reduced mean visual loss after
2 years compared with observation (1 RCT, 101 people;
P < 0.0001; CI and absolute numbers not reported).44 High dose
external beam radiation: We found one RCT.45 The RCT (74
people with new subfoveal CNV) compared external beam radiation
(4 fractions of 6 Gy) delivered to the macula versus observation.45 It
found no significant difference between treatments in the risk of
moderate or severe visual loss after 12 months (32.0% with
radiotherapy treatment v 52.2% observation; AR –20%, 95% CI
–44% to +4%, absolute numbers not available).

Harms: Low dose external beam radiation: The five RCTs40–44 found that
there were no radiation related adverse events up to 24 months’
follow up, although one study41 noted decreased tear film produc-
tion and stability in the treated group. High dose external beam
radation: The RCT reported that no harms were observed.45

Comment: In the first RCT, no treatment benefit was detected for subgroups of
people classified as having some classic CNV (83 people, 41
treated, 42 control) or occult only lesions (122 people, 60 treated,
62 control) on the basis of fluorescein angiography (occult lesions:
47% with radiotherapy treatment v 49% with placebo; P = 0.80;
classic/mixed lesions: 58% with radiotherapy treatment v 58% with
placebo; P = 0.47; CI not reported; absolute numbers not avail-
able).40 In the first RCT, we could not replicate the percentages
presented in the paper from the raw data provided for cataract and
dry eye symptom results. Results for the third RCT are only
expressed as change in the mean vision, and percentages with
moderate or severe vision loss are not given.42 We also found one
small exploratory RCT46 that was under powered but found similar
results to the larger RCT cited above.45 Radiotherapy is potentially
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toxic to the retina, optic nerve, lens, and lacrimal system, with toxic
effects sometimes manifesting up to 2 years after treatment.47 The
biological effects of external beam radiation, both benefits and
harms, depend on the dose in each fraction, the number of
fractions delivered, and the time between each fraction. Total doses
of up to 25 Gy, delivered in daily fractions of 2 Gy or less, are
generally claimed not to cause damage to the retina or optic nerve.
Uncontrolled pilot studies suggest that the main risks using the
present dosing and delivery techniques are cataract formation
(2/41 [5%] people in one series)48 and transient dry eye symptoms
(10/75 [13%] in a second case series).49 One case series using
total doses of 16–20 Gy in fraction sizes of 4–5 Gy found radiation
toxicity of the optic nerve, retina, or choroid in 20/231 (9%) eyes
after 12–24 months.50 Another case series of proton beam radia-
tion found radiation retinopathy in 11/27 (41%) eyes exposed to
higher doses after 12 months.51 A two centre case series of people
treated with external beam radiation (5–10 fractions of 2 Gy/
fraction) reported an abnormal choroidal vascular growth pattern
associated with macular bleeding and exudation, and marked loss
of visual acuity.52 This change was detected in 12/95 (12%) people
and 7/98 (7%) people after 3–12 months. Experience from pilot
studies and case series suggests that, although higher radiation
doses may be more effective in inducing regression of CNV, they
carry an increased risk of sight threatening toxicity. RCTs with less
than 2 years’ follow up may miss important adverse effects. Further
RCTs are underway using both low and high dose external beam
radiotherapy.

OPTION SUBMACULAR SURGERY

Two small RCTs provided insufficient evidence on the effects of
submacular surgery.

Benefits: We found no systematic review. Versus no treatment: We found
no RCTs. Versus laser photocoagulation: We found one small
RCT exploratory under powered study that found no significant
difference between submacular surgery (see glossary, p 831) and
laser photocoagulation in the proportion of eyes with improved
visual acuity after 2 years (70 people with recurrent subfoveal
choroidal neovascularisation [see glossary, p 830] after previous
laser photocoagulation treatment) defined as visual acuity better
than or no more than 1 line worse than baseline as measured on a
modified Bailey-Lovie chart (14/28 [50%] with surgery v 20/31
[65%] with laser treatment; RR 0.80, 95% CI 0.49 to 1.22).53

Versus alternative surgical techniques: We found one RCT (80
eyes with exudative age related macular degeneration [AMD])
comparing submacular surgery plus subretinal injection of tissue
plasminogen activator versus submacular surgery plus subretinal
injection of a control solution (balanced salt solution).54 It found no
significant difference in the proportion of eyes with any visual
improvement (5/40 [12%] with surgery plus tissue plasminogen
activator v 6/40 [15%] with surgery plus control; RR 0.80, 95%
CI 0.28 to 2.51) or with fluorescein angiographic evidence of active
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choroidal neovascularisation after 1 year (7/40 [18%] with surgery
plus tissue plasminogen activator v 8/40 [20%] with surgery plus
control; RR 0.90, 95% CI 0.35 to 2.18). However, confidence
intervals were wide and the study may have lacked power to exclude
clinically important effects.

Harms: Submacular surgery may threaten vision itself or necessitate further
surgical intervention. However, we found no information on the
frequency of adverse events. The largest case series of people with
AMD and non-AMD treated with submacular surgery reported cata-
ract formation (in up to 40%), retinal detachment (5–8%), recurrent
new vessel formation (18–35% within 12 months), and macular
complications (no rates reported).55

Comment: Most evidence for submacular surgery currently comes from small
uncontrolled case series (< 50 people with AMD) with short follow
up times, often including people with other types of macular
degeneration. These series found that few people with AMD had
improved vision with surgery.47,55 Comparing results is difficult
because of evolving surgical techniques, changes in outcome
measures, and variations in follow up. Several large non-blinded
RCTs are currently recruiting and will compare standardised surgical
technique versus no treatment in new and haemorrhagic choroidal
neovascularisation in people with AMD (Bressler S, personal com-
munication, 1999). Other surgical techniques are being developed
in volunteers, including macular translocation and retinal pigment
epithelial transplantation, but these have yet to be evaluated
formally.

OPTION SUBCUTANEOUS INTERFERON ALFA-2A

One large RCT found that, compared with placebo, subcutaneous
interferon alfa-2a (an antiangiogenesis drug) increased visual loss,
although the difference was not significant. The RCT also found evidence
of serious ocular and systemic adverse effects.

Benefits: We found no systematic review. We found one RCT (481 people with
subfoveal choroidal neovascularisation (see glossary, p 830) due to
age related macular degeneration comparing three doses of sub-
cutaneous interferon alfa-2a (1.5, 3, and 6 million IU 3 times/week
for 1 year) versus placebo.56 It found that interferon alfa-2a at all
doses was associated with a non-significant reduction in visual
acuity after 52 weeks compared with placebo (see comment below;
AR for reduction of ≥ 3 lines: 142/286 [50%] with interferon alfa-2a
v 40/105 [38%] with placebo; RR 1.20, 95% CI 0.90 to 1.62).56

Harms: Adverse effects of interferon alfa-2a were common and potentially
severe in this RCT56 and in other poorer quality RCTs. Effects
included fatigue and influenza-like symptoms, gastrointestinal
symptoms (including nausea, diarrhoea, and loss of appetite), and
central and peripheral nervous system effects (including headaches
and dizziness). Although at least one adverse event was reported in
90/105 (86%) people taking placebo, the proportion of people on
active treatment who suffered adverse effects increased with dose,
as did the severity of adverse effects. The RCT reported that 20/286
(7%) people receiving interferon alfa-2a developed interferon asso-
ciated retinopathy (retinal haemorrhages or cotton wool spots).56
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Comment: In the RCT, 90/481 (18%) of people did not complete the trial and
analysis of data was not by intention to treat.56 There is widespread
interest in safe, effective antiangiogenesis drugs for prophylaxis in
exudative age related macular degeneration. Several drugs are
currently under clinical study. RCTs are currently investigating the
use of intraocular or periocular steroids and antivascular endothelial
growth factor.

OPTION PHOTODYNAMIC TREATMENT WITH VERTEPORFIN

Two systematic reviews in people with age related macular degeneration
have found that photodynamic treatment with verteporfin reduces the
risk of moderate or severe loss of visual acuity and of legal blindness
after 1–2 years compared with placebo. Photodynamic treatment with
verteporfin was associated with an initial loss of vision and
photosensitive reactions in a small proportion of people.

Benefits: We found two systematic reviews (search date 2002,57 and not
reported58). Both reviews identified the same two RCTs (3 publica-
tions; 948 people with new and recurrent subfoveal choroidal
neovascularisation (see glossary, p 830) due to age related macular
degeneration), which compared photodynamic treatment (see glos-
sary, p 830) with verteporfin (see glossary, p 831) (6 mg/m2 body
surface area) versus placebo (photodynamic treatment with 5%
dextrose solution).59–61 Treatments were repeated as necessary
every 3 months. The first systematic review performed a meta-
analysis and found that photodynamic treatment with verteporfin
significantly reduced the risk of moderate (see glossary, p 830) and
severe visual loss (see glossary, p 831) compared with placebo at
24 months (moderate visual loss: OR 0.77, 95% CI 0.69 to 0.87;
severe visual loss: OR 0.62, 95% CI 0.50 to 0.76).57 The second
systematic review did not perform a meta-analysis because of
baseline differences between the two trials (see comment below).58

However, it re-examined data for the outcome of legal blindness
(see glossary, p 830) (< 20/200). It found that, in both RCTs,
photodynamic treatment reduced the risk of legal blindness com-
pared with placebo at 24 months (first RCT:59 165/402 [41%] with
photodynamic treatment with verteporfin v 114/207 [55%] with
placebo; ARR 14%, 95% CI 6% to 22%; second RCT:60,61 26/225
[26%] with photodynamic treatment with verteporfin v 50/114
[44%] with placebo; ARR 18%, 95% CI 7% to 28%).

Harms: Verteporfin is a photosensitive dye and care must be taken to avoid
leakage into surrounding tissues during infusion and exposure to
bright light soon after treatment. Advice in the study was to avoid
light for 48 hours, but some photosensitive reactions were observed
in treated people after 3–5 days.57 The treatment was well tolerated
but was more likely than the control intervention to cause a
transient decrease in vision, injection site reactions, photosensitiv-
ity, and infusion related low back pain. Severe loss of vision (> 20
letters or 4 lines) was recorded in 10/225 people (4%) in the first
RCT60,61 and in 3/402 (< 1%) people in the second RCT59 within 7
days of treatment, although some visual recovery occurred in most
cases. The risk seems to be higher in people with occult and no CNV.
The possibility of rare but severe adverse events remains.
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Comment: There were important differences in the populations recruited into
the RCTs. The first RCT included people with some classic CNV and
vision of about 20/40 to 20/200.59 The second RCT included
people with better vision or with no evidence of classic CNV and
vision better than 20/100.60,61 The first systematic review
performed subgroup analyses based on baseline CNV lesion
classification.57 It found greater benefit in people with only classic
lesions (RR of moderate vision loss at 24 months for
photodynamic treatment v placebo: 0.88, 95% CI 0.74 to 1.04 if
occult CNV was present; 0.42, 95% CI 0.30 to 0.60 if occult CNV
was absent). However, it found that the amount of classic CNV in
the lesion had no significant effect on the benefit from treatment
(RR of moderate vision loss at 24 months for photodynamic
treatment: 0.77, 95% CI 0.64 to 0.92 if no classic CNV was
present; 0.93, 95% CI 0.77 to 1.14 if classic CNV consisted of
1–49% of the lesion; 0.60, 95% CI 0.48 to 0.75 if classic CNV
consisted of ≥ 50% of the lesion; P = 0.066). Most people treated
with photodynamic treatment with verteporfin will continue to lose
visual acuity. Although benefit was shown for people with vision
better than 20/100 or 20/200, it is not known what the impact of
treatment is on those with poorer vision.

GLOSSARY

Choroidal neovascularisation (CNV) New vessels in the choroid, classified by
fluorescein angiography: in terms of its position in relation to the fovea —
extrafoveal, juxtafoveal, or subfoveal; in terms of its appearance — classic (well
defined) or occult (poorly defined); and in terms of its borders — well demarcated
or poorly demarcated.

Drusen Small, yellow, bright objects, often near the macula, seen by ophthalmos-
copy. They are located under the basement membrane of the retinal pigment
epithelium. They are present in many older people with normal vision, but a greater
proportion of large drusen indicate higher risk of subsequent loss of acuity from age
related macular degeneration.

Geographic atrophy A feature of atrophic age related macular degeneration,
characterised by atrophy of the retina and inner choroidal layers at the macular
leaving only the deep choroidal vessels visible.

Laser (diode, krypton, argon-green) Lasers used in ophthalmology that produce
focused light of different specific wavelengths.

Legal blindness Visual acuity less than 20/200. A reading of 20/200 (or 6/60 in
metric) on the Snellen chart means that a person can see at 20 feet (or 6 m) what
a normally sighted person can see at 200 feet (or 60 m).

Moderate vision loss Loss of three or more lines of distance vision measured on
a special eye chart, corresponding to a doubling of the visual angle.

Photodynamic treatment A two step procedure of intravenous infusion of
a photosensitive dye followed by application of a non-thermal laser that activates
the dye. The treatment aims to cause selective closure of the choroidal new
vessels.

Predominantly classic choroidal neovascularisation Choroidal neovasculari-
sation in which more than 50% of lesion area consists of classic choroidal
neovascularisation on fluorescein angiography.
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Severe vision loss Loss of six or more lines of distance vision measured on a
special eye chart, corresponding to a quadrupling of the visual angle.
Submacular surgery Removal of haemorrhage, choroidal neovascularisation, or
both after vitrectomy.
Verteporfin A photosensitive dye used in photodynamic treatment.

Substantive changes
Photodynamic treatment with verteporfin Two systematic reviews added;57,58

conclusions unchanged.
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Bacterial conjunctivitis
Search date June 2003

Justine Smith

QUESTIONS

Effects of empirical treatment with antibiotics in adults and
children with suspected bacterial conjunctivitis . . . . . . . . . . . . . . . .836
Effects of antibiotics in adults and children with culture positive
bacterial conjunctivitis . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .837

INTERVENTIONS

Beneficial
Antibiotic treatment in culture

positive bacterial
conjunctivitis . . . . . . . . . . . .837

Likely to be beneficial
Empirical antibiotic treatment

of suspected bacterial
conjunctivitis . . . . . . . . . . . .836

To be covered in future updates
Conjunctivitis in contact lens

wearers
Gonococcal conjunctivitis/

gonococcal ophthalmia
neonatorum

Propamidine isetionate

Key Messages

¶ Antibiotic treatment in culture positive bacterial conjunctivitis One
systematic review has found that antibiotics (polymyxin–bacitracin, cipro-
floxacin, or ofloxacin) increase rates of clinical and microbiological cure
compared with placebo. Four RCTs found no significant difference among
antibiotics in clinical or microbiological cure. One RCT found that fusidic acid
increased clinical cure rate compared with chloramphenicol. One RCT found
that topical netilmicin increased clinical cure rate compared with topical
gentamicin. One RCT found that topical levofloxacin increased microbiological
cure rate, but not clinical cure rate, compared with topical ofloxacin.

¶ Empirical antibiotic treatment of suspected bacterial conjunctivitis One
systematic review found limited evidence from one RCT that topical norfloxacin
increased rates of clinical and microbiological improvement or cure after 5 days
compared with placebo. RCTs comparing different topical antibiotics versus
each other found no significant difference in rates of clinical or microbiological
cure. One RCT found no significant difference between topical
polymyxin–bacitracin ointment and oral cefixime for clinical or microbiological
improvement or cure.
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DEFINITION Conjunctivitis is any inflammation of the conjunctiva, generally
characterised by irritation, itching, foreign body sensation, and
watering or discharge. Bacterial conjunctivitis may often be distin-
guished from other types of conjunctivitis by the presence of a
yellow–white mucopurulent discharge. There is also usually a pap-
illary reaction (small bumps with fibrovascular cores on the palpe-
bral conjunctiva, appearing grossly as a fine velvety surface).
Bacterial conjunctivitis is usually bilateral. This review covers non-
gonococcal bacterial conjunctivitis.

INCIDENCE/
PREVALENCE

We found no good evidence on the incidence or prevalence of
bacterial conjunctivitis.

AETIOLOGY/
RISK FACTORS

Conjunctivitis may be infectious (caused by bacteria or viruses) or
allergic. In adults, bacterial conjunctivitis is less common than viral
conjunctivitis, although estimates vary widely (viral conjunctivitis
has been reported to account for 8–75% of acute conjunctivitis).1–3

Staphylococcus species are the most common pathogens for
bacterial conjunctivitis in adults, followed by Streptococcus

pneumoniae and Haemophilus influenzae.4,5 In children, bacterial
conjunctivitis is more common than viral, and is mainly caused by
H influenzae, S pneumoniae, and Moraxella catarrhalis.6,7

PROGNOSIS Most bacterial conjunctivitis is self limiting. One systematic review
(search date 2001) found clinical cure or significant improvement
with placebo within 2–5 days in 64% of people (99% CI 54% to
73%).8 Some organisms cause corneal or systemic complications,
or both. Otitis media may develop in 25% of children with
H influenzae conjunctivitis,9 and systemic meningitis may compli-
cate primary meningococcal conjunctivitis in 18% of people.10

AIMS OF
INTERVENTION

To achieve rapid cure of inflammation, and to prevent complica-
tions, with minimum adverse effects of treatment.

OUTCOMES Time to cure or improvement. Clinical signs/symptoms: hyperae-
mia, discharge, papillae, follicles, chemosis, itching, pain, photo-
phobia. Most studies used a numbered scale to grade signs and
symptoms. Some studies also included evaluation by investigators
and participants regarding success of treatment. Culture results:
These are proxy outcomes usually expressed as the number of
colonies, sometimes with reference to a threshold level. Results
were often classified into categories such as eradication, reduction,
persistence, and proliferation.

METHODS Clinical Evidence search and appraisal June 2003.

QUESTION What are the effects of empirical treatment with
antibiotics in adults and children with suspected
bacterial conjunctivitis?

OPTION EMPIRICAL TREATMENT WITH ANTIBIOTICS

One systematic review found limited evidence from one RCT that topical
norfloxacin increased rates of clinical and microbiological improvement or
cure after 5 days compared with placebo. RCTs comparing different
topical antibiotics versus each other found no significant difference in
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rates of clinical or microbiological cure. One RCT found no significant
difference between topical polymyxin–bacitracin ointment and oral
cefixime for clinical or microbiological improvement or cure.

Benefits: Versus placebo: We found one systematic review (search date
2001, 1 RCT, 284 adults; 50% of participants were culture positive)
comparing topical norfloxacin versus placebo (see table A on web
extra).8 It found that norfloxacin significantly increased rates of
clinical and microbiological improvement or cure after 5 days
compared with placebo (88%, 95% CI 81% to 93% with norfloxacin
v 72%, 95% CI 63% to 79% with placebo; P < 0.01; see comment
below). Versus each other: We found no systematic review but
found 27 RCTs conducted in adults and children (see table A on web
extra).2,11–36 These RCTs found no significant difference between
different topical antibiotics and each other in rates of clinical or
microbiological cure. Versus oral antibiotics: We found one RCT
(80 children).37 It found no significant difference between
polymyxin–bacitracin ointment plus oral placebo and topical pla-
cebo plus oral cefixime in clinical improvement or bacteriological
failure rates (failure rate: 15/40 [37.5%] with cefixime v 7/40
[17.5%] with polymyxin–bacitracin; P = 0.07).

Harms: Versus placebo: One RCT identified by the review reported minor
adverse events in 4.2% of people for norfloxacin compared with
7.1% for placebo (P value not reported).5 One non-systematic
review reported four cases of aplastic anaemia with topical chlo-
ramphenicol and three cases of Stevens–Johnson syndrome with
topical sulphonamides.38 However, the review did not report the
number of people using these drugs, making it difficult to exclude
other possible causes of aplastic anaemia. Versus each other:
See table A on web extra.2,11–36

Comment: The placebo controlled RCT identified by the review did not assess
the effect of topical antibiotics on antibiotic resistance.5 Most other
trials included children as well as adults, and the ratio of children to
adults was usually not specified. The comparisons of lomefloxacin
versus chloramphenicol and fusidic acid, the comparison of nor-
floxacin versus fusidic acid, and the comparison of tobramycin
versus fusidic acid were single blind. One RCT found that a signifi-
cantly greater proportion of participants rated topical tobramycin as
more inconvenient than the viscous preparation of fusidic acid,
because of a difference in the frequency of administration.35 The
RCT also found that adherence among children was significantly
higher with fusidic acid.

QUESTION What are the effects of topical antibiotics in adults and
children with culture positive bacterial conjunctivitis?

OPTION TOPICAL ANTIBIOTICS IN PEOPLE WITH CULTURE
POSITIVE BACTERIAL CONJUNCTIVITIS

One systematic review has found that antibiotics (polymyxin–bacitracin,
ciprofloxacin, or ofloxacin) increase rates of both clinical and
microbiological cure compared with placebo. Four RCTs found no
significant difference among antibiotics in clinical or microbiological cure.
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One RCT found that fusidic acid increased clinical cure rate compared
with chloramphenicol. One RCT found that topical netilmicin increased
clinical cure rate compared with topical gentamicin. One RCT found that
topical levofloxacin increased microbiological cure rate, but not clinical
cure rate, compared with topical ofloxacin.

Benefits: Versus placebo: We found one systematic review (search date
2000, 3 RCTs) in people with culture positive bacterial conjunctivi-
tis, which compared antibiotics (polymyxin–bacitracin, cipro-
floxacin, and ofloxacin) versus placebo (see table A on web extra).8

The first RCT identified by the review (84 children with culture
proven H influenzae and S pneumoniae bacterial conjunctivitis)
found that topical polymyxin–bacitracin significantly increased clini-
cal cure after 3–5 days compared with placebo but found no
significant difference after 8–10 days (3–5 days: 62% with antibi-
otic v 28% with placebo; P < 0.02; 8–10 days: 91% with antibiotic
v 72% with placebo; P > 0.05).17 The RCT found that topical
polymyxin–bacitracin significantly increased microbiological cure
rates after both 3–5 days and 8–10 days compared with placebo.
The second RCT (177 people, age not specified) found that cipro-
floxacin significantly increased microbiological cure rates after 3
days compared with placebo (132/140 [94%] with antibiotic v

22/37 [59%] with placebo; RR 1.59, 95% CI 1.21 to 2.08). 18 The
third RCT identified by the review, which compared antibiotics
versus placebo, is published only in abstract form (see comment
below).19 Versus each other: We found no systematic review but
found seven RCTs (see table A on web extra).18,20–24,39 The first RCT
(139 children) found that fusidic acid significantly increased clinical
cure rate compared with chloramphenicol (85% with fusidic acid v

48% with chloramphenicol; P < 0.0001).20 The second RCT (251
people) found no significant difference in reduction or eradication of
bacteria between ciprofloxacin and tobramycin after 7 days (94.5%
with ciprofloxacin v 91.9% with tobramycin; P > 0.5).18 The third
RCT (141 children) found no significant difference in clinical cure
between ciprofloxacin and tobramycin (87% with ciprofloxacin v

90% with tobramycin; P > 0.05) or in microbiological cure rate
(90% with ciprofloxacin v 84% with tobramycin; P = 0.29) after 7
days.21 The fourth RCT (156 children) compared three treatments:
trimethoprim–polymyxin, gentamicin, and sulfacetamide (sulpha-
cetamide).22 It found no significant difference in clinical cure rate
between any of the treatments (84% with trimethoprim–polymyxin v

88% with gentamicin v 89% with sulfacetamide; P > 0.1) or in
microbiological cure rate (83% with trimethoprim–polymyxin v 68%
with gentamicin v 72% with sulfacetamide; P > 0.1) after 2–7 days.
The fifth RCT (40 people) found no significant difference in symptom
resolution between lomefloxacin and ofloxacin after 7 days (88%
with lomefloxacin v 75% ofloxacin; P < 0.08).23 The sixth RCT (121
people) found that topical netilmicin (0.3%) administered as one or
two drops to affected eyes four times daily significantly increased
clinical cure rate after both 5 and 10 days compared with 0.3%
topical gentamicin (P = 0.01 after 5 days; P = 0.001 after 10 days;
other results presented graphically).24 The seventh RCT (423 adult
and children entered, 208 included in per protocol analysis; see
comment below) found that topical levofloxacin 0.5% for 5 days
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significantly increased microbiological cure rate but found no sig-
nificant difference in clinical cure rate at 6–10 days compared with
topical ofloxacin 0.3% (microbiological cure: 89% with levofloxacin
v 80% with ofloxacin; P = 0.034; clinical cure: 76% with levo-
floxacin v 76% with ofloxacin; P > 0.05).39

Harms: Versus each other: The sixth RCT found no significant difference
between topical netilmicin and topical gentamicin in the rate of
adverse reactions (redness, itching, and burning).24 The seventh
RCT found no significant difference between topical levofloxacin and
topical ofloxacin in treatment related adverse effects (15/207
[7.3%] ofloxacin v 10/206 [4.9%] with levofloxacin).39 The following
minor adverse effects of topical antibiotics compared with each
other were reported in RCTs that included people with suspected
bacterial conjunctivitis: punctuate epithelial erosions (35% for
tobramycin v 20% for ciprofloxacin); bad taste (20% for norfloxacin
v 6% for fusidic acid); stinging (50% for norfloxacin v 37% for fusidic
acid); and burning (33% with gentamicin v 20% with lomefloxacin;
1.45% with levofloxacin v 0.97% with ofloxacin).13,25,26,39

Comment: One RCT included in the review (abstract only; 132 people, age not
specified) found that ofloxacin significantly increased clinical and
microbiological improvement after 2 days compared with placebo
(64% with ofloxacin v 22% with placebo; P < 0.001).19 In the
seventh RCT (423 people entered) comparing antibiotics versus
each other, 215 people were excluded from the per protocol
analysis because of a negative baseline culture, missing postbase-
line data, and violations of either entry criteria or protocol.39 None
of the RCTs addressed the effect on antibiotic resistance of using
topical antibiotics in bacterial conjunctivitis, which would be of
interest given the self limiting nature of the disease. The age of the
study participants was not always specified and no RCTs reported
any patient orientated outcomes or assessed rates of reinfection.
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Cataract
Search date March 2003

David Allen

QUESTIONS

Effects of surgery for age related cataract without other ocular
co-morbidity New . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .843

INTERVENTIONS

Beneficial
Manual extracapsular extraction

(better than intracapsular
extraction). . . . . . . . . . . . . .843

Phaco extracapsular extraction
(better than manual
extracapsular extraction). . . .844

To be covered in future updates
Unilateral versus bilateral cataract

extraction, age related cataract
in the presence of ocular
co-morbidity (glaucoma, chronic
uveitis, diabetic retinopathy)

Non-surgical management

See glossary, p 846

Key Messages

¶ Manual extracapsular extraction (better than intracapsular extraction)
One RCT found that manual extracapsular extraction plus intraocular lens
implant improved visual acuity and quality of life compared with intracapsular
extraction plus aphakic glasses. The RCT also found a higher rate of complica-
tions with intracapsular extraction plus aphakic glasses.

¶ Phaco extracapsular extraction (better than manual extracapsular
extraction) One RCT identified by a systematic review found improved vision
up to 1 year after phaco extracapsular extraction plus foldable posterior
chamber intraocular lens implant compared with manual extracapsular extrac-
tion plus rigid posterior chamber intraocular lens implant. The RCT and a
systematic review of observational studies found that a higher proportion of
people had complications with manual extracapsular extraction than with
phaco extracapsular extraction.
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DEFINITION Cataracts are cloudy or opaque areas in the lens of the eye (which
should usually be completely clear). This results in changes that can
impair vision. Age related (or senile) cataract is defined as
cataract occurring in people over 16 years of age in the absence of
known mechanical, chemical, radiation trauma. Cataract surgery
is indicated when the chances of significant improvement of visual
function outweigh the risks of a poor outcome from such surgery. It
is not dependent on reaching a specific visual acuity standard.
Other indications for cataract surgery include facilitation of treat-
ment or monitoring of concurrent posterior segment disease such
as laser treatment for proliferative diabetic retinopathy or to correct
a difference in the refractive power of the two eyes or treat lens
induced ocular disease.1 Cataract extraction and intraocular lens
implantation can be performed using a variety of techniques includ-
ing manual extracapsular cataract extraction, phaco extracapsular
extraction (phacoemulsification), and intracapsular cataract extrac-
tion. Population: This chapter covers surgery for age related
cataract. It does not cover cataract in people with diabetes mellitus
or recurrent uveitis — conditions that can affect the surgical
outcome.

INCIDENCE/
PREVALENCE

Cataract accounts for over 40% of world blindness — around 38
million people.2 In a rural setting in the USA, the prevalence of
visually significant cataract ranged from approximately 5% at the
age of 65 years to around 50% in people older than 75 years.3 The
relative incidence of non-senile cataract within this population is so
small that this can be taken as the effective incidence of senile
cataract.

AETIOLOGY/
RISK FACTORS

Diet, smoking,4 and exposure to ultraviolet light5 are thought to be
risk factors in the development of age related cataract. In addition,
there may be a genetic predisposition to development of age related
cataract in a proportion of the population.6

PROGNOSIS Age related cataract progresses with age, the rate of progression
being unpredictable. We found no evidence for spontaneous regres-
sion or for the effectiveness of any non-invasive intervention.

AIMS OF
INTERVENTION

To restore vision and to improve quality of life with minimal adverse
effects of treatment.

OUTCOMES Uncorrected visual acuity; corrected visual acuity; speed and sta-
bility of visual rehabilitation; quality of life (including accidents);
adverse effects of treatment such as endophthalmitis, vitreous loss,
cystoid macular oedema and induced astigmatism (see glossary,
p 846), retinal detachment.

METHODS Clinical Evidence search and appraisal March 2003.
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QUESTION What are the effects of surgery for age related cataract
without other ocular co-morbidity? New

OPTION MANUAL EXTRACAPSULAR CATARACT EXTRACTION

One RCT found that manual extracapsular extraction plus intraocular lens
implant improved visual acuity and quality of life compared with
intracapsular extraction plus aphakic glasses. The RCT also found a
higher rate of complications with intracapsular extraction plus aphakic
glasses then with manual extracapsular extraction plus intraocular lens
implant.

Benefits: Versus no extraction: We found no systematic review or RCTs
comparing manual extracapsular extraction (see glossary, p 846)
versus no extraction. There is consensus that the clinical and quality
of life benefits of modern cataract removal are such that an RCT
that includes non-intervention would be unethical. Versus
intracapsular extraction: See glosssary, p 846. We found one
RCT comparing manual extracapsular extraction plus intraocular
lens implant versus intracapsular extraction plus aphakic glasses,
with follow up lasting 1 year.7–9 The RCT found that manual
extracapsular extraction plus intraocular lens implant significantly
improved visual acuity and quality of life compared with intracap-
sular extraction plus aphakic glasses (1 RCT, 3400 people aged
range 40–75 years: best corrected vision 20/40 or better at 1 year:
1420/1474 [96.3%] with manual extracapsular extraction v 1271/
1401 [90.7%] with intracapsular extraction; P < 0.00001; visual
function and quality of life as assessed using a specifically designed
and validated questionnaire showed an effect size difference 12
months after surgery of 0.61 in favour of manual extracapsular
extraction in general visual function; 99% CI 0.33 to 0.89;
P < 0.00001). In the study an effect size of 0.5 was considered
“medium” and one of 0.8 was considered “large”. Versus phaco
extracapsular extraction: See glossary, p 846. See benefits of
phaco extracapsular extraction, p 844.

Harms: Versus intracapsular extraction: The RCT followed patients for
1 year and then reviewed random samples of the participants at 3
and 4 years.7–10 It found a significantly higher rate of complications
with intracapsular extraction plus aphakic glasses than with manual
extracapsular extraction plus intraocular lens implant (clinical cyst-
oid macular oedema [see glossary, p 846] at 6 months after
surgery: 70/1558 [4%] v 26/1559 [2%]; RR 2.7, 95% CI 1.7 to
4.3; cumulative complications over the first year after surgery:
203/1401 [14%] v 113/1474 [8%]; RR 2.7, 95% CI 1.7 to 4.3;
4 year incidence of grade II or III [grading: I minor peripheral opacity
only; II present in central zone with mild obscuration of fundus
detail; III as II but with marked obscuration of fundus detail]
posterior capsule opacification [see glossary, p 846] in a sample of
the manual extracapsular extraction patients: 43/327 [13.1%];
95% CI 9.7% to 17.3%). Versus phaco extracapsular
extraction: See harms of phaco extracapsular extraction, p 844.
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Comment: The RCT has particular relevance to the situation in the developing
world.7–10 The setting was a high volume service with experienced
surgeons, and therefore the findings should be generalised with
caution. The study also looked at two separate variables. The
difference in visual acuity outcomes is accounted for by the com-
bination of surgical technique and optical correction, whereas the
complication differences result purely from different surgical tech-
nique. The posterior capsule opacification rate was less than might
be expected given the techniques and intraocular lenses in use in
the study.

OPTION PHACO EXTRACAPSULAR EXTRACTION
(PHACOEMULSIFICATION)

We found no systematic review or RCTs comparing phaco extracapsular
extraction versus no extraction. One RCT identified by a systematic
review found improved vision up to 1 year after phaco extracapsular
extraction plus foldable posterior chamber intraocular lens implant
compared with manual extracapsular extraction plus rigid posterior
chamber intraocular lens implant. The RCT and a systematic review of
observational studies found that a higher proportion of people had
complications with manual extracapsular extraction than with phaco
extracapsular extraction.

Benefits: Versus no extraction: We found no systematic review or RCTs
comparing phaco extracapsular extraction (see glossary, p 846)
versus no extraction. There is consensus that the clinical and
quality of life benefits of modern cataract removal are such that an
RCT that includes non-intervention would be unethical. Versus
manual extracapsular extraction: See glossary, p 846. We
found one systematic review (search date 2001),11 which identi-
fied one RCT that met the inclusion criteria.12 The RCT found that
phaco extracapsular extraction (phacoemulsification) plus fold-
able posterior chamber intraocular lens implant significantly
improved vision up to 1 year after surgery compared with manual
extracapsular extraction plus rigid posterior chamber intraocular
lens implant (1 RCT, 476 people aged over 40 years, mean age
72.3 years [standard error 0.6 years] in the manual extracapsular
extraction group v 71.1 years [standard error 0.6 years] in the
phaco extracapsular extraction group: significantly higher propor-
tion of good combined vision and refraction results at 6 weeks:
164/237 [69%] with phaco extracapsular extraction v 128/225
[57%] with manual extracapsular extraction; OR 1.22, 95%
CI 1.06 to 1.40; proportion achieving 20/30 vision unaided: at
3 weeks 80/244 [33%] with phaco extracapsular extraction v

26/229 [11%] with manual extracapsular extraction; OR 2.89,
95% CI 1.93 to 4.33; at 1 year 87/224 [39%] with phaco ext-
racapsular extraction v 42/215 [20%] with manual extracapsular
extraction; OR 1.99, 95% CI 1.45 to 2.73). Primary outcome
measure was visual acuity (20/30 or better and refraction within 1
dioptre of planned) and secondary outcome was unaided visual
acuity.11

Harms: Versus no extraction: We found no systematic review or RCTs
comparing phaco extracapsular extraction versus no extraction.
Versus manual extracapsular extraction: The RCT identified by
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the systematic review11 found that a significantly greater propor-
tion of people had complications with manual extracapsular
extraction than with phaco extracapsular extraction (complica-
tions during surgery: 48/233 [21%] with manual extracapsular
extraction v 17/246 [7%] with phaco extracapsular extraction;
P < 0.0001; posterior capsule opacification (see glossary, p 846)
at 1 year: 68/232 [29%] with manual extracapsular extraction v

48/245 [20%] with phaco extracapsular extraction; OR 1.7, 95%
CI 1.1 to 2.7; laser capsulotomy rates: absolute numbers not
given; OR 2.1, 95% CI 1.0 to 4.5; suture removal within 3 months
of surgery: 85/232 [37%] with manual extracapsular extraction v

8/245 [3%] with phaco extracapsular extraction; P < 0.0001).12

The RCT evaluated the level of astigmatism and its course during
follow up, capsule rupture, and vitreous loss (see glossary, p 846)
during surgery, and the incidence of posterior capsule opacifica-
tion during 1 year of follow up as primary outcomes, and periop-
erative difficulties and other complications (both serious and rare,
and uncommon but visually impairing) as secondary outcomes.12

We also found another systematic review (search date not stated;
earliest and latest papers cited dated 1979 and 1991, respec-
tively; 90 observational studies) assessing complications following
manual extracapsular cataract extraction with posterior chamber
intraocular lens implantation, phaco extracapsular cataract
extraction with posterior chamber intraocular lens implantation, or
intracapsular cataract extraction with flexible anterior chamber
intraocular lens implantation.13 Major complications found by the
systematic review were endophthalmitis (see glossary, p 846) (16
studies, 30 656 eyes: 0.13%, 95% CI 0.09% to 0.17%), retinal
detachment (42 studies, 33 603 eyes: 0.7%, 95% CI 0.6% to
0.8%), and bullous keratopathy (27 studies, 15 971 eyes: 0.3%,
95% CI 0.2% to 0.4%). Less serious complications showing sta-
tistically significant differences (P < 0.05) — all in favour of phaco
extracapsular extraction — were as follows: angiographic cystoid
macular oedema (see glossary, p 846) (phaco extracapsular
extraction 2.62% [2 studies, 873 eyes] v manual extracapsular
cataract extraction 8.91% [2 studies, 393 eyes]), iris trauma
(phaco extracapsular extraction 0.7% [2 studies, 2033 eyes] v

manual extracapsular cataract extraction 4.0% [6 studies, 1314
eyes]), and vitreous loss (phaco extracapsular extraction 0.24%
[4 studies, 2732 eyes] v manual extracapsular cataract extraction
1.08% [22 studies, 7284 eyes]).

Comment: Phaco extracapsular extraction (phacoemulsification) has largely
superseded manual extracapsular cataract extraction in the devel-
oped world, based on clinical impression. The one RCT is therefore
important as a randomised study of the two techniques.12 The study
was specifically designed to employ operating surgeons who were
experienced in both techniques. The level of postoperative vision
targeted was more demanding than in the studies reported in the
other systematic review.13 This reflects the more demanding expec-
tations in relation to outcomes that were prevalent when the study
was designed, as compared with the 1980s, when most studies
included in the earlier systematic review were conducted.
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GLOSSARY
Cystoid macular oedema is not true oedema but a condition in which fluid
accumulates in cyst-like spaces in the outer plexiform layer of the retina. It is
usually self limiting but can result in permanent reduction in visual acuity. It is
thought to be associated with breakdown of the blood–retina barrier and is more
common after complicated surgery.
Endophthalmitis is literally inflammation of some or all parts of the eye. It is
normally, if not qualified as in this topic, taken to be the condition caused by
postoperative infection.
Induced astigmatism is the change in refractive power of the cornea in different
meridians as a result of the change in shape caused by surgical incisions.
Intracapsular extraction is removal of the entire lens and capsule.
Manual extracapsular extraction is removal of the anterior capsule and lens
contents (nucleus and cortex) en bloc without using ultrasound or other methods of
breaking up the nucleus before removal. The posterior capsule is left behind. This
technique is commonly referred to as “extracapsular extraction”.
Phaco extracapsular extraction (phacoemulsification) is use of ultrasound to
break up the lens nucleus for less invasive extraction through a smaller incision.
The posterior capsule is left behind as in manual extracapsular extraction. This
technique is commonly referred to as “phacoemulsification”.
Posterior capsule opacification is opacification of the posterior capsule (which
is left behind at the end of an extracapsular or phaco cataract extraction). When it
occurs it is usually progressive and can result in reduced visual function.
Snellen visual acuity is a measure of one aspect of vision, namely the ability to
discriminate two points in a 100% contrast target (pure black and white). For
example, 6/6 (20/20) is considered as “normal vision” whereas 6/60 (20/200)
indicates that the person can read at 6 metres a letter that a person with “normal
vision” could read at 60 metres.
Vitreous loss is loss of the vitreous gel that normally fills the posterior segment
(behind the lens) of the eye. Its loss during intracapsular cataract surgery, or in the
presence of rupture of the posterior capsule in extracapsular surgery can give rise
to potentially sight threatening complications.
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Diabetic retinopathy
Search date May 2003

Simon Harding

QUESTIONS

Effects of treatments for diabetic retinopathy. . . . . . . . . . . . . . . . . .850
Effects of treatments for vitreous haemorrhage . . . . . . . . . . . . . . . .854

INTERVENTIONS

DIABETIC RETINOPATHY
Beneficial
Control of diabetes (see glycaemic

control in diabetes, p 753)
Control of hypertension (see

primary prevention, p 163)
Macular photocoagulation in

people with clinically significant
macular oedema . . . . . . . . .852

Peripheral retinal laser
photocoagulation in people with
preproliferative (moderate/severe

non-proliferative) retinopathy and
maculopathy . . . . . . . . . . . .850

Peripheral retinal laser
photocoagulation in people with
proliferative retinopathy . . . .850

Likely to be beneficial
Grid photocoagulation to zones of

retinal thickening in people with
diabetic maculopathy . . . . . .852

Unknown effectiveness
Macular photocoagulation in

people with maculopathy but
without clinically significant
macular oedema . . . . . . . . .852

Peripheral retinal laser
photocoagulation in people with
background or preproliferative
(non-proliferative) retinopathy
without maculopathy . . . . . .850

VITREOUS HAEMORRHAGE
Likely to be beneficial
Vitrectomy in people with severe

vitreous haemorrhage and
proliferative retinopathy (if
performed early) . . . . . . . . .854

Unknown effectiveness
Vitrectomy in people with

maculopathy . . . . . . . . . . . .854

To be covered in future updates
Aspirin
Cataract surgery in diabetic

retinopathy
Octreotide

Covered elsewhere in Clinical
Evidence

Prevention of diabetic retinopathy
(see glycaemic control in
diabetes, p 753)

In this chapter terms used in the
UK are written in normal text,
and visual acuities are presented
in units of metres; where terms
used in the USA are different
they are written in italics and
visual acuities are presented in
units of feet (see table 1, p 857).

See glossary, p 854

Key Messages

Diabetic retinopathy
¶ Control of diabetes See glycaemic control in diabetes, p 753.
¶ Control of hypertension See primary prevention, p 163.
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¶ Macular photocoagulation to macular microaneurysus in people with
clinically significant macular oedema One large RCT has found that laser
photocoagulation to the macula reduces visual loss at 3 years in eyes with
macular oedema plus mild to moderate diabetic retinopathy compared with no
treatment. There was some evidence of greater benefit in eyes with better
vision. Subgroup analysis found that focal laser treatment reduced visual loss
in eyes with clinically significant macular oedema, particularly in people in
whom the centre of the macula was involved or imminently threatened.

¶ Peripheral retinal laser photocoagulation in people with preproliferative
(moderate/severe non-proliferative*) retinopathy and maculopathy RCTs
in eyes with preproliferative retinopathy and maculopathy have found that
peripheral retinal photocoagulation reduces the risk of severe visual loss at 5
years compared with no treatment.

¶ Peripheral retinal laser photocoagulation in people with proliferative
retinopathy RCTs have found that peripheral retinal photocoagulation reduces
the risk of severe visual loss at 2–3 years compared with no treatment. One
RCT in eyes with high risk proliferative diabetic retinopathy found that low
intensity argon laser reduced vitreous haemorrhage and macular oedema
compared with standard intensity argon laser. It found no significant difference
between treatments for visual acuity, although it may have lacked power to
detect clinically important effects.

¶ Grid photocoagulation to zones of retinal thickening in people with
diabetic maculopathy One RCT found that grid photocoagulation improved
visual acuity in treated eyes at 12 months and at 24 months compared with no
treatment. Photocoagulation reduced the risk of moderate visual loss by
50–70% compared with no treatment.

¶ Macular photocoagulation in people with maculopathy but without clini-
cally significant macular oedema We found no RCTs of macular photoco-
agulation in this population.

¶ Peripheral retinal laser photocoagulation in people with background or
preproliferative (non-proliferative*) retinopathy without maculopathy
We found no RCTs in people with background or preproliferative retinopathy
without maculopathy.

Vitreous haemorrhage
¶ Vitrectomy in people with severe vitreous haemorrhage and proliferative

retinopathy (if performed early) One RCT found that early vitrectomy
reduced visual loss at 1, 2, and 3 years in eyes with severe vitreous haemor-
rhage and proliferative retinopathy compared with deferred (for 1 year) vitrec-
tomy.

¶ Vitrectomy in people with maculopathy The role of vitrectomy in this
population remains unclear.

*Terms in italics indicate US definitions

DEFINITION Diabetic retinopathy is characterised by varying degrees of micro-
aneurysms, haemorrhages, exudates (hard exudates), venous
changes, new vessel formation, and retinal thickening. It can
involve the peripheral retina, the macula, or both. The range of
severity of retinopathy includes background (mild non-proliferative),
preproliferative (moderate/severe non-proliferative), proliferative
and advanced retinopathy (see glossary, p 854). Involvement of the
macula can be focal, diffuse, ischaemic (see glossary, p 855), or
mixed.
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INCIDENCE/
PREVALENCE

Diabetic eye disease is the most common cause of blindness in the
UK, responsible for 12% of registrable blindness in people aged
16–64 years.1

AETIOLOGY/
RISK FACTORS

Risk factors include age, duration and control of diabetes, raised
blood pressure, and raised serum lipids.2

PROGNOSIS Natural history studies from the 1960s found that at least half of
people with proliferative diabetic retinopathy progressed to Snellen
visual acuity (see glossary, p 855) of less than 6/60 (20/200) within
3–5 years.3–5 After 4 years’ follow up, the rate of progression to less
than 6/60 (20/200) visual acuity in the better eye was 1.5% in
people with type 1 diabetes; 2.7% in people with non-insulin
requiring type 2 diabetes, and 3.2% in people with insulin requiring
type 2 diabetes.6

AIMS OF
INTERVENTION

To prevent visual disability, partial sight and blindness; to improve
quality of life, with minimum adverse effects.

OUTCOMES Visual acuity (measured using a Snellen chart, unless otherwise
stated — see glossary, p 855). Incidence of visual disability (visual
acuity 6/24 [20/80] or worse in the better eye), partial sight
registration (visual acuity 6/60 [20/200] or worse in the better eye),
and registrable blindness (visual acuity 3/60 [10/200] or worse in
the better eye). Much of the published data used eyes as the unit of
analysis rather than people. Significant loss of vision is often
defined as loss of two or more Snellen lines of acuity (vision
measured on standard Snellen chart) roughly equivalent to doubling
of the visual angle (visual angle is the angle subtended at the eye of
the smallest letter visible by that eye) — a measure used extensively
in research.

METHODS Clinical Evidence search and appraisal May 2003. Additional
papers were identified from manual searches. Figures for numbers
needed to treat and numbers needed to harm refer to the number
of eyes rather than patients.

QUESTION What are the effects of treatment for diabetic
retinopathy?

OPTION PERIPHERAL RETINAL LASER PHOTOCOAGULATION

RCTs have found that peripheral retinal photocoagulation reduces the risk
of severe visual loss in eyes with preproliferative (moderate/severe
non-proliferative) retinopathy and maculopathy, proliferative retinopathy,
and proliferative retinopathy with high risk characteristics compared with
no treatment. We found no RCTs in people with preproliferative
(moderate/severe non-proliferative) retinopathy without maculopathy. We
found no evidence that one type of laser is better than another. One RCT
in eyes with high risk proliferative diabetic retinopathy found that low
intensity argon laser reduced vitreous haemorrhage and macular oedema
compared with standard intensity argon laser, although the study may
have lacked power to detect clinically important effects on visual acuity.

Benefits: Versus no treatment: We found no systematic review, but found
six RCTs (7 publications) (see table 2, p 858),7–13 which recruited
people with different grades of diabetic retinopathy, and compared
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different regimens of peripheral retinal photocoagulation with no
treatment or with deferred treatment. Two RCTs recruited only
people with proliferative diabetic retinopathy (see glossary, p 855);
both found that peripheral photocoagulation significantly reduced
the risk of blindness after 2 or 3 years compared with no treatment
(see table 2, p 858).7,8 Two large RCTs recruited people with either
preproliferative (see glossary, p 855) (moderate/severe non-

proliferative) or proliferative retinopathy.9,10,13 Both found that early
photocoagulation decreased the risk of severe visual loss at 5 years
compared with no early photocoagulation, but in one of the RCTs,
the rate of severe visual loss was low and the effect was not
significant (see table 2, p 858). A subgroup analysis14 of one of
these RCTs10,13 found that the benefit was significant in people with
type 2 diabetes and with severe preproliferative (severe non-

proliferative) or early proliferative retinopathy without high risk
characteristics (see glossary, p 855) (data presented graphically).
The other two RCTs recruited only people with preproliferative
(moderate/severe non-proliferative) diabetic retinopathy, but most
of the people in these RCTs had diabetic maculopathy.11,12 Both
RCTs found that peripheral photocoagulation significantly reduced
the risk of visual deterioration at 5 years compared with no treat-
ment. We found no RCTs of photocoagulation in people with
preproliferative (moderate/severe non-proliferative) retinopathy
who have not yet developed maculopathy (see table 2, p 858).
Different types of laser: We found no systematic review. A large
multicentre RCT found no difference in effectiveness between
krypton red and argon laser in the treatment of proliferative diabetic
retinopathy with new vessels on the disc.15 A smaller RCT (42 eyes
with proliferative diabetic retinopathy) compared argon with double
frequency YAG lasers and found no difference in rates of regression
of new vessels after mean follow up of 29 months.16 Low versus
standard intensity laser: We found one RCT (50 people; 65 eyes
with high risk proliferative diabetic retinopathy), which compared
low intensity argon laser (minimum energy to produce barely visible
blanching of the epithelium, median 235 mW; mean follow up of
22.4 months) versus standard intensity argon laser (median
450 mW; mean followup of 21.6 months).17 It found no significant
difference between treatments in visual acuity (mean visual acuity
on logMAR chart (see glossary, p 855) 0.18 in eyes treated with low
intensity laser v 0.27 in eyes treated with standard intensity laser,
P = 0.231).

Harms: Adverse effects were reported as being more common in the
photocoagulation arm and include loss of visual field and visual
acuity,16,18,19 increased glare,20 reduced contrast20,21 and colour
sensitivity,22 temporary choroidal effusion, anterior uveitis, worsen-
ing macular oedema, and pain during treatment. Most studies were
too small to provide accurate estimates of the frequency of these
adverse effects, and they probably overestimate the risks because
they used old treatment protocols. In one RCT, using an argon
treatment protocol that has since been modified in current practice,
constriction of visual field to within 45° of fixation occurred in 5% of
eyes (NNH 20), constriction within 30° in 0%, and loss of vision by
two or more Snellen lines in 3% (NNH 33).9 Fractionation: One
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RCT found that adverse effects (including exudative retinal detach-
ment, choroidal detachment, and angle closure) were reduced if
photocoagulation was administered in multiple sessions spaced
over time rather than in a single session 23 Different types of
laser: We found no clear evidence of different rates of complica-
tions with different lasers. Argon blue/green causes temporarily
reduced colour sensation in treating surgeons. Dye laser24 and
orange laser (600 nm)25 may be more painful than argon for
peripheral retinal photocoagulation.23 Low versus standard
intensity laser: The RCT comparing low with high intensity laser
found that low intensity laser significantly reduced clinically signifi-
cant macular oedema and vitreous haemorrhage (see glossary,
p 855) compared with standard intensity laser, but found no
significant difference for choroidal detachment or neurotrophic
keratopathy (clinically significant macular oedema: 1 eye treated
with low intensity laser v 7 with standard intensity, P = 0.023;
vitreous haemorrhage: no eyes v 6 eyes, P = 0.009; choroidal
detachment: no eyes v 3 eyes, P = 0.103; neurotrophic keratopa-
thy: no eyes v 2 eyes, P = 0.224).17

Comment: Limited prospective observational data suggest that peripheral
retinal photocoagulation should be repeated until there is evidence
of regression.25 We found no evidence that theoretical advantages
with certain lasers are reflected in significant improvements in
clinical outcomes. Studies of visual field loss do not consider field
loss before laser photocoagulation; one study found significant field
loss in people with diabetes before laser compared with people
without diabetes (P < 0.01).26 We found one meta-analysis27 of
photocoagulation versus no treatment for diabetic retinopathy; its
results are difficult to interpret because it was not based on a
published systematic review, it did not include the largest RCT,10

and it included one RCT of macular photocoagulation.28

OPTION MACULAR LASER PHOTOCOAGULATION FOR
MACULOPATHY

RCTs have found that laser photocoagulation to the macula reduces
visual loss at 2–3 years in eyes with macular oedema plus mild to
moderate preproliferative (moderate/severe non-proliferative) diabetic
retinopathy compared with no treatment. There was some evidence of
greater benefit in eyes with better vision. Subgroup analysis in one large
RCT found that focal laser treatment reduced visual loss in eyes with
clinically significant macular oedema compared with no treatment,
particularly in people in whom the centre of the macula was involved or
imminently threatened. Effects of photocoagulation in other categories of
maculopathy remain unclear. We found no evidence that one type of laser
is better than another in diabetic maculopathy.

Benefits: Versus no treatment: We found no systematic review. We found
three RCTs comparing macular argon laser photocoagulation with
no treatment in eyes with maculopathy, two using focal treatment to
micoraneurysms,28–30 and one using a grid to zones of thickened
retina.31 Focal treatment to microaneurysms: The first RCT (39
people with symmetrical macular oedema and preproliferative
[moderate/severe non-proliferative] diabetic retinopathy — see
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glossary, p 855), found no significant difference in the incidence of
visual deterioration between photocoagulation and no treatment
after 2 years, but the study may have lacked power to detect a
clinically important difference (visual deterioration of 30 completing
eyes: 7/30 [23%] eyes with laser v 13/30 [43%] eyes with no
treatment; RR 0.54, 95% CI 0.25 to 1.16).28 The second and much
larger RCT (2244 people with macular oedema plus mild to mod-
erate pre-plofierative retinopathy) compared focal laser treatment
(see glossary, p 855) using an argon laser versus no treatment.30 It
found that laser photocoagulation significantly reduced the risk of
moderate visual loss compared with no treatment after 3 years
(RR 0.50, 95% CI 0.47 to 0.53; NNT 8 eyes, 95% CI 7 to 12).
Subgroup analysis found that focal laser treatment was significantly
more effective in eyes with clinically significant macular oedema
(see glossary, p 854), particularly in people in whom the centre of
the macula was involved or imminently threatened.13,32 The benefit
was less in eyes with less extensive macular oedema. However, this
may have been because both groups had low rates of visual loss
from baseline. Grid laser to zones of retinal thickening: The third
RCT (160 eyes with diffuse maculopathy with or without clinically
significant macular oedema) found that grid laser photocoagulation
(see glossary, p 855) significantly reduced loss of visual acuity
compared with no treatment at 12 months (RR 0.84; NNT 4 eyes,
95% CI 3 eyes to 9 eyes) and at 24 months (RR 0.78, 95% CI 0.60
to 0.96; NNT 3 eyes, 95% CI 2 eyes to 7 eyes).31 Photocoagulation
reduced the risk of moderate visual loss (defined as a doubling of
the visual angle, equivalent to loss of about two Snellen lines) by
50–70%.30,31 Different types of laser: We found no systematic
review. Several small RCTs have found no difference between argon,
diode, krypton red, and dye lasers in people with diabetic
maculopathy.

Harms: Uncontrolled studies reported that loss of contrast sensitivity and
visual acuity occurred after direct application of the laser to the
centre of the fovea. We found no accurate estimates of the
frequency of adverse effects. Focal treatment to
microaneurysms: The largest RCT found no significant difference
in the frequency of immediate visual loss in treated compared with
untreated people.30 One prospective observational study reported a
40% reduction in macular function measured using the pattern
electroretinogram in people undergoing focal argon paramacular
treatment. 33 Other complications include laser damage to the
centre of the fovea and induction of choroidal neovascularisation,
but we found no reliable data on frequency. Grid laser to zones of
retinal thickening: In the relevant RCT, paracentral grid like scoto-
mas or haze were visible to most people treated with grid photoco-
agulation, but the data were insufficient to estimate the frequency
of this effect.31

Comment: The benefits of laser photocoagulation are less notable in people
with maculopathy than in those with proliferative retinopathy. RCTs
are needed to compare efficacy and harm of focal and grid laser
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protocols (see glossary, p 855). We found no evidence that theo-
retical advantages of certain types of laser result in significant
improvements in clinical outcomes. The RCT examining grid laser to
zones of retinal thickening had some loss to follow up.31 The
12 month analysis was conducted on 149 people and the
24 month analysis on 79 people.

QUESTION What are the effects of treatments for vitreous
haemorrhage?

OPTION VITRECTOMY

One RCT with 4 years’ follow up found that vitrectomy reduced visual loss
if performed early in people with vitreous haemorrhage, especially in
those with severe proliferative retinopathy. Its role in people with both
vitreous haemorrhage and diabetic maculopathy remains unclear.

Benefits: We found no systematic review. In retinopathy: We found one RCT
comparing early vitrectomy or deferral of vitrectomy for 1 year in
616 eyes with proliferative retinopathy and recent severe vitreous
haemorrhage (see glossary, p 855) (reducing visual acuity to ≤ 2/60
[5/200]).34 At 1, 2, and 3 years after treatment, eyes in the early
treatment group were significantly more likely to have visual acuity
of at least 6/12 (20/40) than those in the deferred treatment group
(at 2 years: RR with vitrectomy v deferred vitrectomy for visual acuity
< 6/12 0.84; ARR 10%; NNT 10, 95% CI 6 to 29; see comment
below). In maculopathy: We found no RCTs.

Harms: A retrospective study of 260 eyes treated with vitrectomy reported
neovascular glaucoma in 6%, retinal detachment in 8%, and
cataract in 27%.35 Glaucoma was more likely in people with
associated preoperative retinal detachment. In one RCT, the use of
preoperative intravitreal tissue plasminogen activator failed to
reduce the rate of complications in 56 patients undergoing vitrec-
tomy for the complications of proliferative diabetic retinopathy.36

Comment: Four year follow up data were available for 370/616 eyes in the
RCT.34 Subgroup analyses found a greater benefit in people with
type 1 diabetes than in those with type 2 diabetes, and found
greater benefit in people with more severe levels of proliferative
retinopathy (visual acuity at least 10/20: 59% with early treatment
and 35% with deferred treatment in people with type 1 diabetes v

14% with early treatment and 11% with deferred treatment in
people with type 2 diabetes; 44% with early treatment and 40%
with deferred treatment in eyes with least severe new vessels v 35%
with early treatment and 10% with deferred treatment in eyes with
very severe new vessels).37

GLOSSARY
Advanced retinopathy Retinopathy characterised by tractional retinal detach-
ment (see below), vitreous haemorrhage obscuring fundus details, or both.
Background retinopathy (mild non-proliferative) Characterised by microaneu-
rysms, small haemorrhages, and exudates (hard exudates).
Clinically significant macular oedema Characterised by one or more of the
following: retinal thickening at or within 500 �m of the centre of the fovea; exudates
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(hard exudates) at or within 500 �m of the centre of the fovea when accompanied
by retinal thickening; one or more disc area(s) of thickening extending to within one
disc diameter of the centre of the fovea. This is a clinical feature of maculopathy
common to many eyes with maculopathy and indicates a significant threat to
vision.
Diffuse exudative maculopathy Characterised by thickened oedematous retina
at the fovea, often with cystic changes.
Focal exudative maculopathy Characterised by exudates (hard exudates) within
one disc diameter of the centre of the fovea or circinate rings of exudates (hard

exudates) within the macula.
Focal laser treatment Laser applied directly to microaneurysms.
Grid laser treatment Laser applied in a grid pattern to zones of retinal thickening,
zones of capillary non-perfusion, or both.
High risk characteristics (1) New vessels at the disc extending over at least a
third of the disc area; and/or (2) new vessels at the disc extending over less than a
third of the disc area or new vessels elsewhere extending over at least half of the
disc area, both in the presence of vitreous or pre-retinal haemorrhage.
Ischaemic maculopathy Characterised by zones of capillary non-perfusion visible
only on fluorescein angiography but often inferred from presence of deep blot
haemorrhages within the fovea.
logMAR chart A tool for measuring visual acuity, similar to but more precise than
a Snellen chart. The chart is typically read at 4 m and scored from the total number
of letters read. A score of 1.0 is equivalent to Snellen acuity 6/60 and indicates that
all 5 letters on the top line, but no others, were read. A score of 0.1 is equivalent
to Snellen acuity 6/6.
Preproliferative retinopathy Mild, moderate, or severe (moderate or severe

non-proliferative) depending on number/location of lesions; characterised by
cotton wool spots, deep round haemorrhages, venous beading, loops and redupli-
cation, and intraretinal microvascular anomalies.
Proliferative retinopathy Characterised by new vessels at the disc or elsewhere.
Snellen visual acuity The Snellen chart usually includes letters, numbers, or
pictures printed in lines of decreasing size, which are read or identified from a fixed
distance; distance visual acuity is usually measured from a distance of 6 m (20

feet). The Snellen visual acuity is written as a fraction: 6/18 means that from 6 m
away the best line that can be read is a line that could normally be read from a
distance of 18 m away.
Tractional retinal detachment Fibrous scar tissue between the vitreous humour
and retina pulls the retina away from the underlying retinal pigment epithelium. This
type of retinal detachment is most common in the proliferative diabetic retinopathy.
Vitrectomy The vitreous is the normally clear gelatinous material that fills most of
the inside of the eye. The vitreous can be affected by bleeding, inflammatory cells,
debris, or scar tissue. Vitrectomy involves removal of the abnormal vitreous
material.
Vitreous haemorrhage Bleeding into the vitreous of the eye from blood vessels
arising from the retina.
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TABLE 1 Equivalent UK and US terminology where different.

UK terminology US terminology

Background retinopathy Mild non-proliferative retinopathy

Preproliferative retinopathy Moderate non-proliferative retinopathy

Severe preproliferative retinopathy Severe non-proliferative retinopathy

Exudate Hard exudate

Snellen visual acuity measured in metres
(e.g. 6/24)

Snellen visual acuity measured in feet

(e.g. 20/80)
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Glaucoma
Search date April 2003

Rajiv Shah and Richard Wormald

QUESTIONS

Effects of treatments for established primary open angle glaucoma . .863
Effects of lowering intraocular pressure in normal tension glaucoma .867
Effects of treatments for acute angle closure glaucoma . . . . . . . . . .867

INTERVENTIONS

PRIMARY OPEN ANGLE
GLAUCOMA

Likely to be beneficial
Laser trabeculoplasty (versus

control or medical
treatment). . . . . . . . . . . . . .865

Topical medical treatment (some
RCTs included people with
primary open angle glaucoma,
primary open angle glaucoma or
ocular hypertension, or ocular
hypertension alone) . . . . . . .863

Trade off between benefits and
harms

Surgical trabeculectomy . . . . .866

Unknown effectiveness
Laser trabeculoplasty (versus

surgical treatment). . . . . . . .865

NORMAL TENSION GLAUCOMA
Likely to be beneficial
Medical treatments for lowering

intraocular pressure in normal
pressure glaucoma. . . . . . . .867

Trade off between benefits and
harms

Surgical treatments for lowering
intraocular pressure in normal
pressure glaucoma. . . . . . . .867

ACUTE ANGLE CLOSURE
GLAUCOMA

Unknown effectiveness
Medical treatments of acute angle

closure glaucoma*. . . . . . . .867
Surgical treatments of acute angle

closure glaucoma*. . . . . . . .868

To be covered in future updates
Early detection of glaucoma

(opportunistic case finding,
population screening)

*No placebo controlled RCTs but
strong consensus that
treatments are effective

See glossary, p 869

Key Messages

Primary open angle glaucoma
¶ Laser trabeculoplasty (versus control or medical treatment) One RCT in

people with newly diagnosed glaucoma found that treatment with laser
trabeculoplasty plus topical medical treatment to lower intraocular pressure
reduced progression of glaucoma compared with control. One RCT found that,
compared with medical treatment alone, combined treatment with initial laser
trabeculoplasty followed by medical treatment reduced intraocular pressure
and deterioration in optic disc appearance, and improved visual fields after a
mean of 7 years.

Ey
e

di
so

rd
er

s

Clin Evid 2004;11:860–870.

860

 BMJ Publishing Group Ltd 2004



¶ Topical medical treatment (some RCTs included people with primary
open angle glaucoma, primary open angle glaucoma or ocular hyperten-
sion, or ocular hypertension alone) One systematic review that included
RCTs of people with primary open angle glaucoma or ocular hypertension alone
found limited evidence that topical medical treatments reduced intraocular
pressure after a minimum follow up of 3 months or longer compared with
placebo, but found no significant difference between treatments in visual field
loss on follow up of 1 year or longer. The systematic review did not clearly define
the medical treatments involved. One subsequent large RCT in people with
ocular hypertension but no evidence of glaucomatous damage found that
topical treatment lowering intraocular pressure reduced the probability of
developing primary open angle glaucoma after 5 years compared with control.
One RCT found that, compared with medical treatment alone, combined
treatment with initial laser trabeculoplasty followed by medical treatment
reduced intraocular pressure and deterioration in optic disc appearance, and
improved visual fields after a mean of 7 years. Two RCTs found that surgical
trabeculectomy reduced both visual field loss and intraocular pressures com-
pared with medical treatment, but found no significant difference between
treatments in visual acuity after about 5 years.

¶ Surgical trabeculectomy Two RCTs found that surgical trabeculectomy
reduced both visual field loss and intraocular pressures compared with medical
treatment, but found no significant difference between treatments in visual
acuity after about 5 years. Two RCTs found that surgical trabeculectomy
reduced intraocular pressure compared with laser trabeculoplasty, but found
mixed effects for changes in visual acuity after 5–7 years. Observational studies
have found limited evidence that surgical trabeculectomy may reduce central
vision.

¶ Laser trabeculoplasty (versus surgical treatment) Two RCTs found that
laser trabeculoplasty reduced intraocular pressures less than surgical trab-
eculectomy, but found mixed effects for changes in visual acuity after 5–7
years.

Normal tension glaucoma
¶ Medical treatments for lowering intraocular pressure in normal pressure

glaucoma One RCT found that surgical or medical treatment reduced progres-
sion of visual field loss after 8 years compared with no treatment.

¶ Surgical treatments for lowering intraocular pressure in normal pres-
sure glaucoma One RCT found that surgical or medical treatment reduced
progression of visual field loss after 8 years compared with no treatment, but
found that surgery increased cataract formation after 8 years.

Acute angle closure glaucoma
¶ Medical treatments of acute angle closure glaucoma We found no

placebo controlled RCTs, but strong consensus suggests that medical treat-
ments are effective. One RCT found no significant difference in intraocular
pressure after 2 hours with low dose pilocarpine versus an intensive pilocarpine
regimen versus pilocarpine ocular inserts. We found no RCTs of other medical
treatments.

¶ Surgical treatments of acute angle closure glaucoma We found no
placebo controlled RCTs, but strong consensus suggests that surgical treat-
ments are effective. One RCT found no significant difference between surgical
iridectomy and laser iridotomy in visual acuity or intraocular pressure after 3
years.

Glaucoma
Eye

disorders
861

 BMJ Publishing Group Ltd 2004



DEFINITION Glaucoma is a group of diseases characterised by progressive optic
neuropathy. It is usually bilateral but asymmetric and may occur at
any point within a wide range of intraocular pressures. All forms of
glaucoma show optic nerve damage (cupping and/or pallor) asso-
ciated with peripheral visual field loss. Primary open angle
glaucoma occurs in people with an open drainage angle and no
secondary identifiable cause. Although the understanding of the
natural history of these conditions is not complete, it is thought that
the problem starts with an intraocular pressure that is too high for
the optic nerve even though, in a significant proportion (about
40%), this may be within statistically defined normal range. The
term ocular hypertension generally applies to eyes with an intraocu-
lar pressure greater than the statistical upper limit of normal (about
21 mm Hg). However, only a relatively small proportion of eyes with
raised intraocular pressure have an optic nerve that is vulnerable to
its effects (about 10%). But because intraocular pressure is the
main and only modifiable risk factor for the disease, studies on the
effectiveness of reducing intraocular pressure often include people
with both ocular hypertension and primary open angle glaucoma.
Previously, trialists were anxious about withholding active treatment
in overt primary open angle glaucoma so many placebo or no
treatment trials selected people just with ocular hypertension. Trials
comparing treatments often include both, but in these, the out-
come is usually intraocular pressure alone. Normal tension
glaucoma occurs in people with intraocular pressures that are
consistently below 21 mm Hg (2 standard deviations above the
population mean). Acute angle closure glaucoma is a rapid and
severe rise in intraocular pressure caused by physical obstruction of
the anterior chamber drainage angle.

INCIDENCE/
PREVALENCE

Glaucoma occurs in 1–2% of white people aged over 40 years,
rising to 5% at 70 years. Primary open angle glaucoma accounts for
two thirds of those affected, and normal tension glaucoma for about
a quarter.1,2 In black people glaucoma is more prevalent, presents
at a younger age with higher intraocular pressures, is more difficult
to control, and is the main irreversible cause of blindness in black
populations of African origin.1,3 Glaucoma related blindness is
responsible for 8% of new blind registrations in the UK.4

AETIOLOGY/
RISK FACTORS

The major risk factor for developing primary open angle glaucoma is
raised intraocular pressure. Lesser risk factors include family history
and ethnic origin. The relationship between systemic blood pressure
and intraocular pressure may be an important determinant of blood
flow to the optic nerve head and, as a consequence, may represent
a risk factor for glaucoma.5 Systemic hypotension, vasospasm
(including Raynaud’s disease and migraine), and a history of major
blood loss have been reported as risk factors for normal tension
glaucoma in hospital based studies. Risk factors for acute angle
closure glaucoma include family history, female sex, being long
sighted, and cataract. A recent systematic review did not find any
evidence supporting the theory that routine pupillary dilatation with
short acting mydriatics was a risk factor for acute angle closure
glaucoma.6
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PROGNOSIS Advanced visual field loss is found in about 20% of people with
primary open angle glaucoma at diagnosis,7 and is an important risk
factor for glaucoma related blindness.8 Blindness results from gross
loss of visual field or loss of central vision. Once early field defects
have appeared, and where the intraocular pressure is greater than
30 mm Hg, untreated people may lose the remainder of the visual
field in 3 years or less.9 As the disease progresses, people with
glaucoma have difficulty moving from a bright room to a darker
room, and judging steps and kerbs. Progression of visual field loss is
often slower in normal tension glaucoma. Acute angle glaucoma
leads to rapid loss of vision, initially from corneal oedema and
subsequently from ischaemic optic neuropathy.

AIMS OF
INTERVENTION

To prevent progression of visual field loss and to minimise adverse
effects of treatment.

OUTCOMES Visual acuity; visual fields; onset of glaucoma. Optic disc cupping
and intraocular pressure are surrogate outcomes.

METHODS Clinical Evidence search and appraisal April 2003.

QUESTION What are the effects of treatments for established
primary open angle glaucoma?

OPTION TOPICAL MEDICAL TREATMENT

One systematic review that included RCTs of people with primary open
angle glaucoma or ocular hypertension alone found limited evidence that
topical medical treatments reduced intraocular pressure after a minimum
follow up of 3 months or longer compared with placebo, but found no
significant difference between treatments in visual field loss on follow up
of 1 year or longer. The systematic review did not clearly define the
medical treatments involved. One subsequent large RCT in people with
ocular hypertension but no evidence of glaucomatous damage found that
topical treatment lowering intraocular pressure reduced the probability of
developing primary open angle glaucoma after 5 years compared with
control. One RCT found that, compared with medical treatment alone,
combined treatment with initial laser trabeculoplasty followed by medical
treatment reduced intraocular pressure and deterioration in optic disc
appearance, and improved visual fields after a mean of 7 years. Two RCTs
found that surgical trabeculectomy reduced both visual field loss and
intraocular pressures compared with medical treatment, but found no
significant difference between treatments in visual acuity after about 5
years.

Benefits: We found one systematic review (search date 1991, 16 placebo
controlled RCTs, 86 comparative RCTs, 5000 people; see comment
below)10 and one subsequent RCT.11 The systematic review
included RCTs of people with primary open angle glaucoma, primary
open angle glaucoma or ocular hypertension, and ocular hyperten-
sion alone.10 The review found six placebo controlled RCTs with a
minimum follow up of 3 months or longer. It found that medical
treatment significantly reduced mean intraocular pressure after a
minimum follow up of 3 months or longer compared with placebo
(6 RCTs, 452 people; mean reduction in intraocular pressure
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4.9 mm Hg, 95% CI 2.5 mm Hg to 7.3 mm Hg).10 The review found
three placebo controlled RCTs that provided data on visual field loss.
Follow up in the three RCTs was in excess of 1 year. It found no
significant difference between medical treatment and placebo in
visual field loss after follow up of 1 year or longer (3 RCTs, 306
people; pooled OR for any worsening of visual field loss 0.75, 95%
CI 0.42 to 1.35).10 The subsequent large RCT (1636 people, age
40–80 years, raised intraocular pressure, no evidence of glauco-
matous damage) compared topical treatment (any commercially
available topical ocular hypotensive medication) versus close obser-
vation.11 People in the RCT had an intraocular pressure between
24–32 mm Hg in one eye and between 21–32 mm Hg in the other
eye. The aim of treatment was to reduce intraocular pressure by at
least 20%. The development of primary open angle glaucoma was
defined by a reproducible visual field abnormality or reproducible
optic disc deterioration in one or both eyes.11 Disc and visual field
changes were determined by masked certified readers and then by
a masked end point committee. The average reduction in intraocu-
lar pressure was 22.5 ± 9.9% with topical treatment compared with
4 ± 11.6% with control.11 The RCT found that topical treatment
significantly reduced the cumulative probability of developing pri-
mary open angle glaucoma after 5 years compared with control
(Kaplan-Meier; 4.4% with treatment v 9.5% with control; HR 0.40,
95% CI 0.27 to 0.59; see comment below). Versus laser
trabeculoplasty: See benefits of laser trabeculoplasty, p 865.
Versus surgical trabeculoplasty: See benefits of surgical
trabeculoplasty, p 866.

Harms: Systemic adverse effects of topical treatments are uncommon but
may be serious, including exacerbation of chronic obstructive air-
ways disease after use of non-selective topical � blockers. Non-
selective topical � blockers can also cause systemic hypotension
and reduction in resting heart rate.12 The subsequent RCT in people
with ocular hypertension found that a significantly higher percent-
age of people in the treatment group reported ocular symptoms
(57% with treatment v 47% with control; P < 0.001) or symptoms
affecting the skin, hair, or nails (23% with treatment v 18% with
control; P < 0.001).11 The most common symptoms affecting the
eyes were dryness, tearing, and itching.

Comment: The systematic review did not separately report the inclusion/
exclusion criteria or the topical medical treatments or regimens
used in the placebo controlled RCTs included in the review.10 The
review reported that in general, over all included studies (102
RCTs), treatment schedules and selection and eligibility criteria
varied widely across trials.10 The subsequent RCT in people with
ocular hypertension noted that the results did not imply that all
people with borderline or elevated intraocular pressure should
receive medication, rather, decisions should be based on individual
circumstances and individual risk factors for developing primary
open angle glaucoma.11 The European Glaucoma Prevention Study
is due to present its findings soon.
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OPTION LASER TRABECULOPLASTY

One RCT in people with newly diagnosed glaucoma found that treatment
with laser trabeculoplasty plus topical medical treatment to lower
intraocular pressure reduced progression of glaucoma compared with
control. One RCT found that, compared with medical treatment alone,
combined treatment with initial laser trabeculoplasty followed by medical
treatment reduced intraocular pressure and deterioration in optic disc
appearance, and improved visual fields after a mean of 7 years. Two RCTs
found that surgical trabeculectomy reduced intraocular pressure
compared with laser trabeculoplasty, but found mixed effects for changes
in visual acuity after 5–7 years.

Benefits: We found no systematic review, but found four RCTs.13–16 Versus no
treatment: One RCT (255 people, age 50–80 years, newly detected
open angle glaucoma, previously untreated) compared treatment
using laser trabeculoplasty (see glossary, p 869) plus topical betaxolol
hydrochloride to lower intraocular pressure versus no initial treat-
ment.13 The progression of glaucoma was defined by objective visual
field changes and/or optic disc changes in one or both eyes of the
person. Disc changes were assessed by two masked graders using
flicker chronoscopy. Visual field changes were determined by using
pattern deviation glaucoma change probability maps. On average,
treatment reduced intraocular pressure by 25% from baseline, whilst
intraocular pressure was unchanged from baseline in the control
group.13 The RCT found that laser trabeculoplasty plus topical betaxolol
hydrochloride significantly reduced the proportion of people with pro-
gression of glaucoma after 6 years compared with control (definite
visual field and optic disc progression: 58/129 [45%] with treatment v

78/126 [62%] with control; P = 0.007). It found that the average time
to progression was longer with laser trabeculoplasty plus topical betax-
olol hydrochloride compared with control (median time to progression:
66 months with treatment v 48 months with control; P value not
reported). Versus medical treatment: One RCT (203 people) found
that, compared with medical treatment alone, combined treatment
(initial laser trabeculoplasty followed by medical treatment) signifi-
cantly reduced intraocular pressure (1.2 mm Hg greater reduction in
intraocular pressure with combined treatment; P = 0.001), signifi-
cantly improved visual fields (0.6 dB greater improvement with com-
bined treatment; P < 0.001), and significantly reduced deterioration in
optic disc appearance (P = 0.005) after a mean of 7 years.14 Versus
surgical treatment: See benefits of surgical trabeculectomy, p 866.

Harms: Adverse effects of laser trabeculoplasty are mild and include a
transient rise in intraocular pressure (> 5 mm Hg in 91/271 [34%]
people) and formation of peripheral anterior synechiae (see glos-
sary, p 869) (in 93/271 [34%] people).14 In the RCT comparing
treatment with laser trabeculoplasty plus topical betaxolol hydro-
chloride versus no initial treatment, there was a significantly more
rapid development of lens opacities in the treatment group (results
presented graphically; P = 0.002).13

Comment: The first RCT was a multicentre trial with multiple observers,
although it is not clear whether these observers were masked to the
intervention.14
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OPTION SURGICAL TRABECULECTOMY

Two RCTs found that surgical trabeculectomy reduced both visual field
loss and intraocular pressures compared with medical treatment, but
found no significant difference between treatments in visual acuity after
about 5 years. Two RCTs found that surgical trabeculectomy reduced
intraocular pressure compared with laser trabeculoplasty, but found
mixed effects for changes in visual acuity after 5–7 years. Observational
studies have found a reduction in central vision with surgical
trabeculectomy.

Benefits: We found no systematic review. Versus medical treatment: We
found two RCTs.15,17 One RCT (116 people) compared trabeculec-
tomy (see glossary, p 869) (followed by medical treatment when
indicated) versus medical treatment (followed by trabeculectomy
when medical treatment did not work).17 It found no significant
difference between treatments in visual acuity (P = 0.44; other
results presented graphically; CI not reported), but found that trab-
eculectomy significantly reduced visual field loss compared with
medical treatment (P = 0.03; other results presented graphically; CI
not reported) after a mean of 4.6 years. The second RCT (186
people) compared three treatments: medical treatment
(pilocarpine ± timolol ± a sympathomimetic), laser trabeculoplasty
(see glossary, p 869), and surgical trabeculectomy.15 It found that
surgical trabeculectomy compared with both other treatments signifi-
cantly reduced intraocular pressures (P = 0.0001; other results
presented graphically; CI not reported), but found no significant
difference between any of the treatments in visual acuity after 5 years
(results presented graphically). Versus initial laser
trabeculoplasty: We found two RCTs.15,16 One RCT (776 eyes with
advanced glaucoma; 451 black people, 325 white people) com-
pared surgical trabeculectomy versus laser trabeculoplasty as initial
treatments.16 Initial surgical trabeculectomy was followed by laser
trabeculoplasty and repeat surgical trabeculectomy as required;
initial laser trabeculoplasty was followed by surgical trabeculectomy
as required. Subgroup analysis of the RCT found that in black people
initial laser trabeculoplasty significantly improved vision compared
with surgical trabeculectomy (both visual acuity and visual field;
P < 0.01; other results presented graphically; CI not reported),
although in white people the RCT found no significant difference
between treatments in vision after 7 years (results presented graphi-
cally). The RCT also found that in both black people and white people
surgical trabeculectomy reduced intraocular pressure compared with
laser trabeculoplasty (significance not reported and results presented
graphically). The second RCT is described above.15

Harms: Surgical trabeculectomy is associated with a reduction in central
vision. In one study, 83% of people lost two lines of Snellen visual
acuity.18 One RCT in people with normal tension glaucoma has
found that treatment, including trabeculectomy, compared with no
treatment, significantly increased cataract formation after 8 years
(see harms of lowering intraocular pressure in normal tension
glaucoma, p 868).19,20

Comment: None.
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QUESTION What are the effects of lowering intraocular pressure in
people with normal tension glaucoma?

OPTION MEDICAL AND SURGICAL TREATMENTS

One RCT found that surgical and/or medical treatment reduced
progression of visual field loss after 8 years compared with no treatment,
but found that surgery increased cataract formation after 8 years.

Benefits: We found no systematic review. We found one RCT (140 eyes in
140 people), which compared treatment to reduce intraocular
pressure by 30% (with drugs or trabeculectomy (see glossary,
p 869), or both; 61 eyes) versus no treatment (79 eyes).19

Progression of visual field loss was defined by deepening of an
existing scotoma, a new or expanded field defect coming close to
central vision, or a fresh scotoma in a previously normal part of the
visual field. Optic disc changes were photographed and independ-
ently assessed by two ophthalmologists. The RCT found that treat-
ment significantly reduced progression of visual field loss after 8
years compared with no treatment (7/61 [12%] eyes with treatment
v 28/79 [35%] eyes with no treatment; RR 0.32, 95% CI 0.15 to
0.70; NNT 5, 95% CI 3 to 9).19

Harms: The RCT found that treatment (drugs ± trabeculectomy) significantly
increased cataract formation after 8 years compared with no
treatment (23/61 [38%] with treatment v 11/79 [14%] with no
treatment; RR 2.7, 95% CI 1.4 to 5.1; NNH 4, 95% CI 2 to 10).19

Subgroup analysis found that the excess risk of cataract formation
was confined to those people treated surgically (P = 0.0001). See
harms of surgical trabeculectomy, p 0.

Comment: A companion paper20 to the RCT19 suggests that the favourable
effect of intraocular pressure lowering treatment versus no treat-
ment is evident only when the cataract inducing effect of
trabeculectomy is removed. Not all cases of normal pressure
glaucoma progress when untreated (40% at 5 years).20

QUESTION What are the effects of treatment for acute angle
closure glaucoma?

OPTION MEDICAL TREATMENTS

We found no placebo controlled RCTs, but strong consensus suggests
that medical treatments are effective. One RCT found no significant
difference in intraocular pressure after 2 hours with low dose pilocarpine
versus an intensive pilocarpine regimen versus pilocarpine ocular inserts.
We found no RCTs of other medical treatments.

Benefits: Pilocarpine versus placebo: We found no RCTs (see comment
below). Acetazolamide plus low dose pilocarpine versus
acetazolamide plus intensive pilocarpine: We found no system-
atic review, but found one RCT (77 eyes) that compared three
groups: initial treatment with low dose pilocarpine (2% pilocarpine
drops applied to the eye twice in 1 hour); intensive pilocarpine (4%
pilocarpine drops applied to the eye every 5 minutes for 1 hour or
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longer); and pilocarpine ocular inserts (releasing 40 �g pilocarpine/
hour).21 All of the people in the RCT also received treatment with
intravenous acetazolamide (500 mg iv). The RCT reported no sig-
nificant difference in intraocular pressures after 2 hours (further
data and P value not reported).

Harms: The RCT reported that ocular inserts were associated with local
discomfort (statistical data not reported).21

Comment: RCTs of pilocarpine versus placebo would be considered unethical.
There is a strong consensus that medical treatments that involve
pressure lowering drugs (especially those that can be given
parenterally, such as iv acetazolamide) are effective in acute angle
closure glaucoma. We found no evidence from RCTs to support or
challenge this view.

OPTION SURGICAL IRIDECTOMY AND LASER IRIDOTOMY

We found no placebo controlled RCTs, but strong consensus suggests
that surgical treatments are effective. One RCT found no significant
difference between surgical iridectomy and laser iridotomy in visual
acuity or intraocular pressure after 3 years.

Benefits: Surgical or laser procedure versus placebo: We found no RCTs.
Surgical peripheral iridectomy versus Nd:YAG laser iridotomy:
We found no systematic review, but found one RCT (48 people with
uniocular acute angle closure glaucoma) that compared peripheral
iridectomy versus Nd:YAG laser iridotomy (see glossary, p 869).22

It found no significant difference in visual acuity (0.30 logMAR
units with peripheral iridectomy v 0.57 logMAR units with laser
iridotomy; statistical data not reported) and no significant
difference in intraocular pressure (intraocular pressure
< 21 mm Hg: 15/21 [70%] with peripheral iridectomy v 19/27
[72%] with laser iridotomy; RR 1.02, 95% CI 0.71 to 1.46) after 3
years.

Harms: Surgical iridectomy (see glossary, p 869) involves an open
operation on the eye, with risk of serious complications, including
intraocular infection or haemorrhage. We found no published
evidence quantifying these risks. Nd:YAG laser iridotomy is
associated with haemorrhage from the iris, pressure spikes, and
corneal oedema.23 Nd:YAG and argon laser iridotomy can
produce focal, non-progressive lens opacity.24 In one RCT, iris
haemorrhage was more common with the Nd:YAG laser but pupil
distortion, iritis, and late blockage were more common with the
argon laser.25

Comment: Management of acute angle closure glaucoma is aimed at restoring
flow of aqueous humour to the anterior chamber angle and adjacent
trabecular meshwork. One RCT found that the mean number of
laser burns required to penetrate the iris was six with the Nd:YAG
laser and 73 with the argon laser.25 We found no placebo controlled
RCTs, but strong consensus suggests that surgical treatments are
effective.
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GLOSSARY
Laser iridotomy Involves making a hole in the base of the iris (without opening the
eye) using either an argon or Nd:YAG laser.
Laser trabeculoplasty Laser trabeculoplasty is performed with a laser, using a
contact lens with an internal mirror, which allows focal burning of the pigmented
trabecular meshwork.
Surgical iridectomy Opening the eye at the corneal limbus and removing a
triangle of tissue from the base of the iris.
Synechiae Adhesions between the iris and surrounding structures, which can form
following inflammation. Synechiae may form between the iris and the lens or
between the iris and the inner surface of the cornea.
Trabeculectomy A microsurgical procedure in which a partial thickness trapdoor in
the sclera is elevated at its junction with the cornea under the conjunctiva. Under
the trapdoor, a small hole is fashioned from the sclera to the anterior chamber. This
allows drainage of aqueous into the subconjunctival space. An iridectomy is
performed at the site of the hole in the sclera.

Substantive changes
Primary open angle glaucoma: topical medical treatment One RCT added;11

categorisation unchanged.
Primary open angle glaucoma: laser trabeculoplasty One RCT added;13

categorisation unchanged.
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Ocular herpes simplex
Search date August 2003

Nigel H Barker

QUESTIONS

Effects of treatments in people with epithelial keratitis . . . . . . . . . . .874
Effects of treatments in people with stromal keratitis . . . . . . . . . . . .876
Effects of interventions to prevent recurrence of ocular herpes
simplex . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .877
Effects of interventions to prevent recurrence of ocular herpes
simplex in people with corneal grafts. . . . . . . . . . . . . . . . . . . . . . . .878

INTERVENTIONS

TREATING EPITHELIAL KERATITIS
Beneficial
Interferons . . . . . . . . . . . . . . .875
Topical antiviral agents. . . . . . .874

Unknown effectiveness
Debridement . . . . . . . . . . . . .875

TREATING STROMAL KERATITIS
Beneficial
Topical corticosteroids . . . . . . .876

Unlikely to be beneficial
Oral aciclovir. . . . . . . . . . . . . .876

PREVENTING RECURRENCE OF
OCULAR HERPES SIMPLEX

Beneficial
Long term (1 year) oral aciclovir .877

Unlikely to be beneficial
Short term (3 weeks) oral

aciclovir . . . . . . . . . . . . . . .877

PREVENTING RECURRENCE OF
OCULAR HERPES SIMPLEX IN
PEOPLE WITH CORNEAL
GRAFTS

Likely to be beneficial
Oral aciclovir. . . . . . . . . . . . . .878

See glossary, p 878

Key Messages

Treating epithelial keratitis
¶ Interferons One systematic review found that topical interferons (alpha or

beta) increase healing after 7 and 14 days compared with placebo. The review
found no significant difference between a topical interferon and a topical
antiviral agent in healing after 7 days, but found that a topical interferon
increased healing after 14 days. The review also found that topical interferon
plus a topical antiviral agent increased healing compared with a topical antiviral
agent alone after 14 days. “Healing” was not clearly defined.

¶ Topical antiviral agents One systematic review has found that topical antivi-
rals (idoxuridine or vidarabine) increase healing after 14 days compared with
placebo, and that trifluridine or aciclovir increase healing compared with
idoxuridine after 7 and 14 days. The review has also found that antiviral
treatment plus debridement increases healing after 7 days compared with
either treatment alone. It found no significant difference in healing at 14 days
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between antiviral treatment plus debridement and antiviral treatment alone. It
also found no significant difference between topical antiviral agents and topical
interferon in healing after 7 days, but found that topical interferon increased
healing after 14 days. The review also found that adding topical interferon to a
topical antiviral agent increased healing compared with the antiviral agent
alone. “Healing” was not clearly defined.

¶ Debridement One systematic review has found no significant difference
between debridement and no treatment. The review has also found that
debridement plus antiviral treatment improves healing at 7 days compared with
either treatment alone. This difference remained significant at 14 days for
combined treatment compared with debridement alone.

Treating stromal keratitis
¶ Topical corticosteroids One RCT in people receiving topical antiviral treat-

ment found that topical corticosteroids reduced progression and shortened the
duration of stromal keratitis compared with placebo.

¶ Oral aciclovir One RCT in people receiving topical corticosteroids plus topical
antiviral treatment found no significant difference between oral aciclovir and
placebo in rates of treatment failure at 16 weeks.

Preventing recurrence of epithelial or stromal keratitis
¶ Long term (1 year) oral aciclovir One large RCT in people with at least one

previous episode of epithelial or stromal keratitis found that long term oral
aciclovir reduced recurrence after 1 year compared with placebo.

¶ Short term (3 weeks) oral aciclovir One RCT in people with epithelial keratitis
receiving a topical antiviral agent (trifluridine) found no significant difference
between short term prophylaxis with oral aciclovir and placebo in the rate of
stromal keratitis or iritis at 1 year.

Preventing ocular herpes simplex in people with corneal grafts
¶ Oral aciclovir One small RCT found limited evidence that prophylactic use of

oral aciclovir reduced recurrence and improved graft survival compared with
placebo.

DEFINITION Ocular herpes simplex is usually caused by herpes simplex virus type
1 (HSV-1) but also occasionally by the type 2 virus (HSV-2). Ocular
manifestations of HSV are varied and include blepharitis (inflam-
mation of the eyelids), canalicular obstruction, conjunctivitis,
epithelial keratitis, stromal keratitis (see glossary, p 878), iritis, and
retinitis. HSV infections are classified as neonatal, primary (HSV in
a person with no previous viral exposure), and recurrent (previous
viral exposure with humoral and cellular immunity present).

INCIDENCE/
PREVALENCE

Infections with HSV are usually acquired in early life. A US study
found antibodies against HSV-1 in about 50% of people with high
socioeconomic status and 80% of people with low socioeconomic
status by the age of 30 years.1 However, only about 20–25% of
people with HSV antibodies had any history of clinical manifesta-
tions of ocular or cutaneous herpetic disease.2 Ocular HSV is the
most common cause of corneal blindness in high income countries
and is the most common cause of unilateral corneal blindness in
the world.3 A 33 year study of the population of Rochester, Minne-
sota, found the annual incidence of new cases of ocular herpes
simplex was 8.4/100 000 (95% CI 6.9 to 9.9) and the annual
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incidence of all episodes (new and recurrent) was 20.7/100 000
(95% CI 18.3 to 23.1).4 The prevalence of ocular herpes was 149
cases/100 000 population (95% CI 115 to 183). Twelve per cent of
people had bilateral disease.4

AETIOLOGY/
RISK FACTORS

Epithelial keratitis results from productive, lytic viral infection of the
corneal epithelial cells. Stromal keratitis and iritis are thought to
result from a combination of viral infection and compromised
immune mechanisms. Observational evidence (346 people with
ocular HSV in the placebo arm of an RCT) found that the risk of
developing stromal keratitis was 4% in people with no previous
history of stromal keratitis (RR 1.0) compared with 32% (RR 10,
95% CI 4.32 to 23.38) with previous stromal keratitis, but that a
history of epithelial keratitis was not a risk factor for recurrent
epithelial keratitis.5 Age, sex, ethnicity, and previous experience of
non-ocular HSV disease were not associated with an increased risk
of recurrence.5

PROGNOSIS HSV epithelial keratitis tends to resolve spontaneously within 1–2
weeks. In a trial of 271 people treated with topical trifluorothymi-
dine and randomly assigned to receive either oral aciclovir or
placebo, the epithelial lesion had resolved completely or was at
least less than 1 mm after 1 week of treatment with placebo in 89%
of people and after 2 weeks in 99% of people.6 Stromal keratitis or
iritis occurs in about 25% of people following epithelial keratitis.7

The effects of HSV stromal keratitis include scarring, tissue destruc-
tion, neovascularisation, glaucoma, and persistent epithelial
defects. Rate of recurrence of ocular herpes for people with one
episode is 10% at 1 year, 23% at 2 years, and 50% at 10 years.8

The risk of recurrent ocular HSV infection (epithelial or stromal) has
also been found to increase with the number of previous episodes
reported (2 or 3 previous episodes: RR 1.41, 95% CI 0.82 to 2.42;
4 or more previous episodes: RR 2.09, 95% CI 1.24 to 3.50).5 Of
corneal grafts performed in Australia over a 10 year period, 5% were
in people with visual disability or with actual or impending corneal
perforation following stromal ocular herpes simplex. The recurrence
of HSV in a corneal graft has a major effect on graft survival. The
Australian Corneal Graft Registry has found that, in corneal grafts
performed for HSV keratitis, there was at least one HSV recurrence
in 58% of corneal grafts that failed over a follow up period of 9
years.9

AIMS OF
INTERVENTION

To reduce the morbidity of HSV keratitis and iritis; to reduce the risk
of recurrent disease; and to improve corneal graft survival after
penetrating keratoplasty (see glossary, p 878).

OUTCOMES Healing time; severity and duration of symptoms; severity of com-
plications; rates of recurrence; corneal graft survival.

METHODS Clinical Evidence search and appraisal August 2003.

Ocular herpes simplex
Eye

disorders
873

 BMJ Publishing Group Ltd 2004



QUESTION What are the effects of treatments in people with
epithelial keratitis?

OPTION TOPICAL ANTIVIRAL AGENTS

One systematic review has found that topical antivirals (idoxuridine or
vidarabine) increase healing after 14 days compared with placebo, and
that trifluridine or aciclovir increase healing compared with idoxuridine
after 7 and 14 days. The review has also found that antiviral treatment
plus debridement increases healing after 7 days compared with either
treatment alone. It found no significant difference in healing at 14 days
between antiviral treatment plus debridement and antiviral treatment
alone. It also found no significant difference between topical antiviral
agents and topical interferon in healing after 7 days, but found that
topical interferon increased healing after 14 days. The review also found
that adding topical interferon to a topical antiviral agent increased
healing compared with the antiviral agent alone. “Healing” was not clearly
defined.

Benefits: We found one systematic review (search date 2000, 96 RCTs,
4991 people; see comment below).10 Versus placebo: The review
found that idoxuridine significantly increased healing after 7 days
compared with placebo (10 RCTs; OR 4.05, 95% CI 2.60 to 6.30;
see comment below) and after 14 days (2 RCTs; OR 4.17, 95%
CI 1.33 to 13.00).10 The review also compared vidarabine versus
placebo and found no significant difference in healing after 7 days
(numerical data not reported), but found that vidarabine signifi-
cantly increased healing after 14 days (1 RCT; OR 5.40, 95%
CI 1.42 to 20.5). Versus each other: The review found that
compared with idoxuridine, trifluridine significantly increased heal-
ing after 7 days (3 RCTs; OR 4.74, 95% CI 2.52 to 8.91) and after
14 days (4 RCTs; OR 6.83, 95% CI 3.02 to 15.5).10 The review also
found that aciclovir significantly increased healing after 7 days
compared with idoxuridine (8 RCTs; OR 5.33, 95% CI 3.33 to 8.53)
and after 14 days (11 RCTs; OR 3.71, 95% CI 2.27 to 6.08), but
found no significant difference between vidarabine and idoxuridine
in healing after 7 days (3 RCTs; OR 1.24, 95% CI 0.72 to 2.00) or
after 14 days (3 RCTs; OR 1.24, 95% CI 0.65 to 2.37). Antiviral
treatment plus physical debridement: See benefits of debride-
ment, p 875. Antiviral treatment versus topical interferons:
See benefits of interferons, p 875. Antiviral treatment plus
topical interferons: See benefits of interferons, p 875.

Harms: The review did not report harms.10

Comment: The outcome measure “healing” was not clearly defined.10 The
review reported that the number of people involved in the compari-
son of vidarabine versus placebo was small, although it did not
provide any absolute numbers.
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OPTION DEBRIDEMENT

One systematic review has found no significant difference between
debridement and no treatment. The review has also found that
debridement plus antiviral treatment improves healing at 7 days
compared with either treatment alone. This difference remained
significant at 14 days for combined treatment compared with
debridement alone.

Benefits: We found one systematic review (search date 2000, 96 RCTs,
4991 people).10 Debridement alone: The review compared differ-
ent types of physicochemical debridement versus no treatment and
found no significant difference in healing after 7 days (2 RCTs;
OR 1.62, 95% CI 0.72 to 3.61) or after 14 days (1 RCT; OR 2.12,
95% CI 0.38 to 12.0).10 Debridement plus antiviral treatment:
The review found that physicochemical debridement plus an antivi-
ral agent significantly increased healing after 7 days compared with
physicochemical debridement alone (7 RCTs; OR 2.08, 95%
CI 1.17 to 3.71) and after 14 days (2 RCTs; OR 10.81, 95% CI 1.81
to 64.5).10 The review also found that physicochemical debride-
ment plus an antiviral agent significantly increased healing com-
pared with antiviral treatment alone after 7 days (7 RCTs; OR 2.01,
95% CI 1.21 to 3.34), but found no significant difference in healing
after 14 days (significance testing not reported). One RCT identified
by the review compared debridement plus aciclovir versus debride-
ment plus idoxuridine and found no significant difference in healing
after 7 or 14 days (CI not reported).

Harms: None reported.

Comment: The review found that all methods of debriding the corneal epithe-
lium produced similar rates of re-epithelialisation.10 The variety of
treatments used in the review limits the applicability of the summary
results. The review included “healed” as an outcome measure
without clearly defining this term.

OPTION INTERFERONS

One systematic review has found that topical interferons (alpha or beta)
increase healing after both 7 and 14 days compared with placebo. The
review found no significant difference between topical interferon and a
topical antiviral agent in healing after 7 days, but found that topical
interferon increased healing after 14 days. The review also found that
topical interferon plus a topical antiviral agent increased healing
compared with a topical antiviral agent alone after 14 days. “Healing”
was not clearly defined.

Benefits: We found one systematic review (search date 2000, 96 RCTs,
4991 people).10 Versus placebo: The review found that topical
interferons (alpha or beta) significantly increased healing after 7
days (3 RCTs; OR 2.09, 95% CI 1.15 to 3.81; see comment below)
and after 14 days compared with placebo (2 RCTs; OR 3.43, 95%
CI 1.30 to 9.02).10 Different concentrations: One RCT identified
by the review found no significant difference between low concen-
tration interferon (< 1 MU/mL) and higher concentrations of inter-
feron in healing after 7 days (1 RCT; OR 0.21, 95% CI 0.02 to
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2.42).10 The RCT may have been too small to exclude a clinically
important difference. Versus topical antivirals: The review found
no significant difference in healing after 7 days between topical
interferon and topical antiviral agents (2 RCTs; OR 1.18, 95%
CI 0.29 to 4.75), but found that topical interferon significantly
increased healing compared with a topical antiviral agent after 14
days (3 RCTs; OR 3.48, 95% CI 1.06 to 11.4).10 Topical
interferons plus antiviral agents: The review found that topical
interferon plus a topical antiviral agent significantly increased
healing compared with a topical antiviral agent alone (usually
trifluridine) after 7 days (8 RCTs; OR 13.3, 95% CI 7.41 to 23.9)
but found no significant difference in healing after 14 days (5
RCTs; OR 2.62, 95% CI 0.91 to 7.57).10

Harms: The review did not report on harms.10

Comment: The outcome measure “healing” was not clearly defined.10

QUESTION What are the effects of treatments in people with
stromal keratitis?

OPTION TOPICAL CORTICOSTEROIDS

One RCT in people receiving topical antiviral treatment found that topical
corticosteroids reduced progression and shortened the duration of
stromal keratitis compared with placebo.

Benefits: We found one RCT (106 people; see comment below) comparing
topical prednisolone sodium phosphate (in decreasing concentra-
tions over 10 weeks) versus placebo.11 All participants received
topical trifluridine. It found that prednisolone significantly reduced
the persistence or progression of stromal inflammation and short-
ened the duration of stromal keratitis (see glossary, p 878) com-
pared with placebo (median 26 days with corticosteroid v median
72 days with placebo; difference 46 days, 95% CI 14 to 58 days).

Harms: In the RCT, nine people in the steroid group reported adverse
effects.11 Four people developed dendritic epithelial keratitis (see
glossary, p 878) and were removed from the trial. Four people
developed toxic responses to trifluridine after week 5. These people
were not withdrawn but the trifluridine was stopped. One person
developed an epithelial defect and was withdrawn. Adverse events
were reported in six people receiving placebo. All six were withdrawn
from the study (1 person developed dendritic keratitis, 3 people
developed an epithelial defect, and 2 people developed allergic
conjunctivitis attributed to trifluorothymidine within the first 9 days
of the trial).

Comment: The trial did not specify whether or not intention to treat analysis
was performed.11

OPTION ORAL ACICLOVIR

One RCT in people receiving topical corticosteroids plus topical antiviral
treatment found no significant difference between oral aciclovir and
placebo in rates of treatment failure at 16 weeks.
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Benefits: We found one RCT (104 people with herpes simplex virus stromal
keratitis [see glossary, p 878] receiving concomitant topical corti-
costeroids and a topical antiviral agent [trifluridine]) of oral aciclo-
vir.12 The primary outcome was time to treatment failure, defined as
worsening or no improvement of stromal keratitis or an adverse
event. The RCT found no significant difference between aciclovir in
median time to treatment failure compared with placebo (84 days
with aciclovir v 62 days with placebo; P = 0.46; CI not reported), or
in reported rates of treatment failure by week 16 (38/51 [75%] with
aciclovir v 39/53 [74%] with placebo; RR 1.01, 95% CI 0.78 to
1.24).12

Harms: The RCT found that two people in the placebo group developed
adverse effects attributed to trifluridine (epithelial keratopathy in 1
person and an allergic reaction in the other).12 Other adverse
effects reported included pneumonia with possible pulmonary
embolus (1 person), congestive heart failure (1 person), diarrhoea
(1 person), oedema of the lower extremities (1 person), and
anaemia (1 person). Adverse reactions reported in the aciclovir
group included toxicity to trifluorothymidine (1 person) and head-
ache (1 person).

Comment: None.

QUESTION What are the effects of interventions to prevent
recurrence of ocular herpes simplex?

OPTION ORAL ACICLOVIR

One large RCT in people with at least one previous episode of epithelial or
stromal keratitis found that long term oral aciclovir reduced recurrence
after 1 year compared with placebo. One RCT in people with epithelial
keratitis receiving a topical antiviral agent (trifluridine) found no
significant difference between short term prophylaxis with oral aciclovir
and placebo in the rate of stromal keratitis or iritis at 1 year.

Benefits: We found no systematic review. We found two RCTs.6,13 Long term
(1 year) oral aciclovir: The first RCT (703 immunocompetent
people aged ≥ 12 years who had epithelial or stromal ocular herpes
simplex virus in one or both eyes within the preceding 12 months)
compared oral aciclovir (400 mg twice daily for 1 year) versus
placebo.13 It found that aciclovir treatment significantly reduced the
risk of any type of recurrence after 1 year (19% with aciclovir v 32%
with placebo; RR 0.55, 95% CI 0.41 to 0.75). Prespecified sub-
group analysis (337 people with at least 1 previous episode of
stromal keratitis) found that aciclovir significantly reduced the risk of
stromal keratitis (see glossary, p 878) compared with placebo, but
only in people who had at least one prior episode (14% with aciclovir
v 28% with placebo; RR 0.48, 95% CI 0.29 to 0.80). The RCT found
no rebound in the rate of ocular herpes simplex virus in the 6
months after stopping treatment. Short term (3 weeks) oral
aciclovir: The second RCT (287 people with epithelial keratitis (see
glossary, p 878) all treated with topical trifluridine) compared a 3
week course of oral aciclovir versus placebo.6 It found no significant
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difference in the rate of stromal keratitis or iritis (11% with aciclovir
v 10% with placebo; RR 1.04, 95% CI 0.52 to 2.10), and no
significant difference in the cumulative risk of developing stromal
keratitis or iritis at 1 year of follow up (12% with aciclovir v 11% with
placebo; P = 0.92; CI not reported).

Harms: The RCT of long term treatment found that adverse effects (mostly
gastrointestinal problems) were uncommon and occurred with
similar frequency in both groups.13 Thirty two people (15 aciclovir v

17 placebo) discontinued treatment because of adverse effects.
The most common adverse effect reported was gastrointestinal
upset (7 aciclovir v 9 placebo).

Comment: None.

QUESTION What are the effects of interventions to prevent
recurrence in people with corneal grafts?

OPTION ORAL ACICLOVIR

One small RCT found limited evidence that prophylactic use of oral
aciclovir reduced recurrence and improved graft survival compared with
placebo.

Benefits: We found no systematic review. We found one small non-blinded
RCT (22 people, 23 eyes, who had received keratoplasty [see
glossary, p 878]), which compared oral aciclovir (800 or 1000 mg,
4 or 5 times orally daily, tapered during the first 12 months, for a
maximum of 15 months) versus placebo.14 Oral aciclovir was
started before surgery or on the first day after surgery. The RCT
found that oral aciclovir significantly reduced the number of recur-
rences of ocular herpes simplex compared with placebo after a
mean follow up of 17 months in people receiving aciclovir and 21
months in those receiving placebo (0% with aciclovir v 44% with
placebo; P < 0.01), and also that aciclovir significantly reduced the
number of eyes with graft failure compared with usual care (14%
with aciclovir treated eyes v 56% with placebo; P < 0.05; CI not
provided).

Harms: None reported.

Comment: None.

GLOSSARY
Epithelial keratitis Inflammation of the cells that form the surface layer of the
cornea.
Keratoplasty A procedure in which diseased corneal tissue is removed and
replaced by donor corneal material.
Stromal keratitis Inflammation of the middle layer of the cornea. The stroma
forms 90% of the corneal substance. It lies between the epithelium and Bowman’s
membrane anteriorly and Desçemet’s membrane and the endothelium posteriorly.
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QUESTIONS

Effects of interventions to prevent scarring trachoma by reducing
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Effects of surgical treatments for scarring trachoma (entropion and
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INTERVENTIONS

INTERVENTIONS TO PREVENT
SCARRING TRACHOMA BY
REDUCING ACTIVE TRACHOMA

Likely to be beneficial
Promotion of face washing plus

topical tetracycline (better than
tetracycline alone) . . . . . . . .882

Unknown effectiveness
Antibiotics . . . . . . . . . . . . . . .884
Face washing alone. . . . . . . . .882
Fly control using insecticide . . .882

SURGICAL TREATMENT FOR
SCARRING TRACHOMA

Likely to be beneficial
Bilamellar tarsal rotation or tarsal

advance and rotation (better
than other types of eyelid
surgery) . . . . . . . . . . . . . . .885

See glossary, p 887

Key Messages

Interventions to prevent scarring trachoma by reducing active trachoma
¶ Promotion of face washing plus topical tetracycline (better than tetra-

cycline alone) One RCT found that promotion of face washing plus topical
tetracycline reduced the rate of severe trachoma after 1 year compared with
topical tetracycline alone. It found no significant difference in the overall rate of
trachoma. However, the RCT may lack power to rule out a clinically important
effect. Another RCT found that face washing (performed by a teacher) plus
topical tetracycline reduced the proportion of children with trachoma after 3
months compared with no intervention.

¶ Antibiotics One systemic review provided insufficient evidence to compare
antibiotics with placebo or each other in people with active trachoma. The
same review found insufficient evidence on oral azithromycin versus topical
tetracycline in active trachoma, and also on oral antibiotics other than
azithromycin versus topical antibiotics in active trachoma. However, trials were
heterogeneous and the review may not exclude clinically important effects.

¶ Face washing alone One RCT found no significant difference between face
washing alone (performed by a teacher) and no intervention in the rate of
trachoma in children after 3 months.

¶ Fly control using insecticide A small pilot study for an RCT found that fly
control using deltamethrin reduced the incidence of trachoma after 3 months
compared with no intervention.
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Surgical treatments for scarring trachoma
¶ Bilamellar tarsal rotation or tarsal advance and rotation (better than

other types of eyelid surgery) In people with major trichiasis, one RCT found
limited evidence that bilamellar tarsal rotation increased operative success and
reduced adverse effects after 2 weeks compared with eversion splinting, tarsal
advance, or tarsal grooving. However, it found no significant difference between
bilamellar tarsal rotation and tarsal advance and rotation in operative success
after 2 weeks. A second RCT found that bilamellar tarsal rotation increased
operative success after 25 months compared with tarsal advance and rotation.
In both RCTs, one experienced surgeon performed most of the operations. In
people with minor trichiasis, one of the RCTs found that tarsal rotation
increased operative success after 25 months compared with cryoablation or
electrolysis. One further RCT reporting combined results for major and minor
trichiasis found no significant difference in recurrence between bilamellar
tarsal rotation and tarsal advance and lid margin rotation after 3 months,
although there were more minor complications (lid notching and pyogenic
granuloma) with the bilamellar procedure. In this RCT, the operations were
undertaken by less experienced surgeons under supervision.

DEFINITION Active trachoma is chronic inflammation of the conjunctiva
caused by infection with Chlamydia trachomatis. The World Health
Organization classification for active trachoma defines mild tra-
choma (grade TF — trachomatis inflammation [follicular]) as the
presence of five or more follicles in the upper tarsal conjunctiva of at
least 0.5 mm in diameter. Severe trachoma (grade
TI — trachomatis [intense]) is defined as pronounced inflammatory
thickening of the upper tarsal conjunctiva that obscures more than
half of the normal deep vessels.1 Scarring trachoma is caused by
repeated active infection by C trachomatis in which the upper eyelid
is shortened and distorted (entropion) and the lashes abrade the
eye (trichiasis [see glossary, p 887]). Scarring trachoma can exist
without entropion/trichiasis but if entropion/trichiasis is present,
there will be scarring. Blindness results from corneal opacification,
which is related to the degree of entropion/trichiasis.

INCIDENCE/
PREVALENCE

Trachoma is the world’s leading cause of preventable blindness and
is second only to cataract as an overall cause of blindness.2

Globally, active trachoma affects an estimated 150 million people,
most of them children. About 5.5 million people are blind or at risk
of blindness as a consequence. Trachoma is a disease of poverty
regardless of geographical region. Scarring trachoma is prevalent in
large regions of Africa, the Middle East, south west Asia, the Indian
subcontinent, and Aboriginal communities in Australia, and there
are also small foci in Central and South America.2 In areas where
trachoma is constantly present at high prevalence, active disease is
found in more than 50% of preschool children and may have a
prevalence as high as 60–90%.3 As many as 75% of women and
50% of men over the age of 45 years may show signs of scarring
disease.4 The prevalence of active trachoma decreases with
increasing age, with fewer than 5% of adults showing signs of active
disease.3 Although similar rates of active disease are observed in
boys and girls, the later sequelae of trichiasis, entropion, and
corneal opacification are more common in women than men.3
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AETIOLOGY/
RISK FACTORS

Active trachoma is associated with youth and close contact
between people. Discharge from the eyes and nose may be a
source of further reinfection.5 Sharing a bedroom with someone
who has active trachoma is a risk factor for infection.6 Facial contact
with flies is held to be associated with active trachoma, but studies
reporting this relationship used weak methods.7

PROGNOSIS Corneal damage from trachoma is caused by multiple processes.
Scarring trachoma may cause an inadequate tear film and a dry eye
may be more susceptible to damage from inturned lashes, leading
to corneal opacification. The prevalence of scarring trachoma and
consequent blindness increases with age, and therefore, is most
commonly seen in older adults.8

AIMS OF
INTERVENTION

To prevent active trachoma; to reduce the rate of progression to
scarring trachoma; to relieve entropion and trichiasis in people with
scarring trachoma; with minimal adverse effects.

OUTCOMES Rates of active trachoma; clinical signs of active trachoma using the
World Health Organization grading scale; laboratory evidence of C

trachomatis infection; eyelid position; degree of entropion/
trichiasis. RCTs conducted before 1987 may use definitions of
trachoma that differ from the present World Health Organization
definition.1

METHODS Clinical Evidence search and appraisal October 2003.

QUESTION What are the effects of interventions to prevent
scarring trachoma by reducing active trachoma?

OPTION PUBLIC HEALTH INTERVENTIONS

Evidence from two RCTs, both with methodological weaknesses, suggests
that face washing plus topical tetracycline may reduce the rate of
trachoma compared with either face washing alone or topical tetracycline
alone. One of the RCTs found that promotion of face washing plus topical
tetracycline reduced the rate of severe trachoma after 1 year compared
with topical tetracycline alone. It found no significant difference in the
overall rate of trachoma. However, the RCT may have lacked power to rule
out a clinically important difference. The other RCT found no significant
difference between face washing alone (performed by a teacher) and no
intervention in children with trachoma after 3 months and that face
washing plus topical tetracycline reduced the proportion of children with
trachoma after 3 months compared with no intervention. In a pilot study
for an RCT, fly control using deltamethrin reduced the incidence of
trachoma after 3 months compared with no intervention.

Benefits: We found one systematic review9 and one additional RCT.10 The
systematic review (search date 1999) identified three RCTs, two of
which were difficult to interpret (see comment below), and one pilot
study.9 Promotion of face washing plus topical tetracycline
versus topical tertracycline alone: The review identified one
cluster RCT (1417 children aged 1–7 years in 6 villages, see
comment below on cluster randomisation) that compared promo-
tion of face washing plus 30 days of daily topical tetracycline
(ointment) versus 30 days of daily topical tetracycline alone.11 It
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found that promoting face washing plus topical tetracycline signifi-
cantly reduced the risk of severe trachoma after 1 year compared
with topical tetracycline alone (OR for severe trachoma 0.62, 95%
CI 0.40 to 0.97), but this reduction was not significant for all grades
of trachoma combined (OR for any trachoma 0.81, 95% CI 0.42 to
1.59).11 The RCT found that when all participants from intervention
and control villages were pooled, children who had a sustained
clean face were significantly less likely to have active trachoma than
those who never had a clean face or had a clean face at only one
follow up visit during the study period (OR 0.58, 95% CI 0.47 to
0.72).11 Face washing alone versus face washing plus topical
tetracycline versus no intervention: The additional RCT (1143
children in 36 communities) compared three groups: daily face
washing alone; daily face washing plus daily topical tetracycline (as
drops for 1 week each month); and no intervention.10 Face washing
was performed by a teacher. Trachoma was defined as the presence
of at least one follicle or some papillae on the upper tarsal plate
(this study predated the present World Health Organization defini-
tion of trachoma — see comment below). Losses to follow up were
included in the analysis as being trachoma positive. The RCT found
no significant difference between face washing alone and no
intervention in terms of the proportion of children with trachoma
after 3 months (191/246 [78%] with face washing alone v 160/211
[76%] with no intervention; regression analysis, P > 0.05).10 It also
found that face washing plus tetracycline drops significantly
reduced the proportion of children with trachoma after 3 months
compared with no intervention (215/312 [69%] with face washing
plus topical tetracycline v 160/211 [76%] with no intervention;
regression analysis, P < 0.05).10 Fly control using insecticide:
See comment below.

Harms: The review and additional RCT did not report adverse effects.9,10

Comment: Face washing with or without topical tetracycline: Cluster
randomisation limits the power to detect differences between
groups and interpretation of results for individual children.7,10,11

Two RCTs identified by the systematic review compared antibiotics
versus health education plus face washing. It was not possible to
extract data relating to the health education and face washing
interventions separately.9 The additional RCT predates the simpli-
fied World Health Organization classification of trachoma, limiting
applicability of the results.10 Fly control using insecticide: The
systematic review9 identified one pilot study for an RCT (414
children < 10 years) that compared spraying of deltamethrin for 3
months versus no intervention in two pairs of villages.7 One pair of
villages received deltamethrin or no intervention in the wet season
and the other pair received deltamethrin or no intervention in the dry
season. There were 191 children under 10 years of age in the
control villages and 223 children in the intervention villages. The
pilot study found that spraying of deltamethrin significantly reduced
the number of new cases of trachoma (World Health Organization
classification) after 3 months compared with no intervention
(RR 0.25, 95% CI 0.09 to 0.64).7
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OPTION ANTIBIOTICS

One systemic review of heterogeneous RCTs provided insufficient
evidence to compare antibiotics with placebo or each other in people with
active trachoma. The same review found insufficient evidence on oral
azithromycin versus topical tetracycline in active trachoma, and also on
oral antibiotics other than azithromycin versus topical antibiotics in active
trachoma. However, trials were heterogeneous and the review may not
exclude clinically important effects.

Benefits: We found one systematic review (search date 2001; see comment
below).12 Versus placebo or no treatment: The review identified
nine RCTs (8 reports; 2177 people) comparing topical or oral
antibiotics versus control (no treatment, placebo, or a monthly
vitamin tablet) (see table 1, p 889).10,13–19 The review did not pool
results because of statistical and clinical heterogeneity (see com-
ment below).12 At 3 months, six RCTs found that antibiotic signifi-
cantly decreased the proportion of people with active trachoma
compared with control (P < 0.05), whereas three RCTs found no
significant difference in active trachoma between antibiotic and
control.12 At 12 months, three RCTs found that antibiotic signifi-
cantly reduced the proportion of people with active trachoma
compared with control (P < 0.05); however, one RCT found no
significant difference in active trachoma between antibiotic and
control.12 Oral azithromycin versus topical tetracycline: The
review identified six RCTs (4 reports; 7666 people) comparing oral
azithromycin versus topical tetracycline (see table 2, p 890).20–23

The review did not pool results because of trial heterogeneity (see
comment below).12 At 3 months, two RCTs found that oral azithro-
mycin significantly reduced the proportion of people with active
trachoma compared with topical tetracycline (P < 0.05); however,
four RCTs found no significant difference in active trachoma
between oral azithromycin and topical tetracycline.12 At 12 months,
two RCTs found that oral azithromycin significantly reduced the
proportion of people with active trachoma compared with topical
tetracycline (P < 0.05); however, two RCTs found no significant
difference in active trachoma between oral azithromycin and topical
tetracycline.12 Oral antibiotics other than azithromycin versus
topical antibiotics: The review12 identified three RCTs14,16,18 of
oral antibiotics other than oral azithromycin versus a topical antibi-
otic (see table 1, p 889). At 3 months, one RCT found that oral
antibiotics significantly decreased the proportion of people with
active trachoma compared with topical antibiotics (P < 0.05); how-
ever, two RCTs found no significant difference in active trachoma
between oral antibiotics and topical antibiotics.12 At 12 months,
three RCTs found no significant difference in active trachoma
between oral antibiotics and topical antibiotics.12 Topical
tetracycline with or without face washing: See benefits of public
health interventions, p 882.

Harms: The review did not report on harms.12

Comment: Outcomes were reported by the systematic review at 3 and 12
months.12 As not all the RCTs collected outcomes at those times,
the review reported as 3 months those outcomes measured by RCTs
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before 6 months, and as 12 months those outcomes measured by
RCTs between 6 and 18 months.12 Where more than one outcome
was available, the nearest reported to 3 or 12 months was
selected.12 Versus placebo or no treatment: The RCTs were
undertaken in various settings. Most were in children attending
boarding schools.12 The RCTs were all of moderate or poor quality
and many lacked intention to treat analysis.12 Antibiotic treatments
included topical and oral doses. The review stated “no conclusions
can be drawn on the effectiveness of antibiotic treatment for active
trachoma but there is a suggestion of a reduction in the point
prevalence of the relative risk for those treated with either oral or
topical antibiotics”.12 Oral azithromycin versus topical
tetracycline: Two of the RCTs included in the review were small and
of low power.21,23 A third cluster RCT compared mass treatment, in
which people were treated irrespective of disease status and were
randomly allocated by village.22 Correlation analysis found some
similarity between individuals within a cluster, limiting the validity of
results. The review found no evidence regarding development of
bacterial resistance.12

QUESTION What are the effects of eye lid surgery for scarring
trachoma (entropion and trichiasis)?

OPTION LID ROTATION SURGERY

In people with major trichiasis, one RCT found limited evidence that
bilamellar tarsal rotation increased operative success and fewer adverse
effects after 2 weeks compared with eversion splinting, tarsal advance, or
tarsal grooving. However, it found no significant difference between
bilamellar tarsal rotation and tarsal advance and rotation in operative
success after 2 weeks. A second RCT found that bilamellar tarsal rotation
increased operative success after 25 months compared with tarsal
advance and rotation. In both RCTs, one experienced surgeon performed
most of the operations. In people with minor trichiasis, one of the RCTs
found that tarsal rotation increased operative success after 25 months
compared with cryoablation or electrolysis. One further RCT reporting
combined results for major and minor trichiasis found no significant
difference in recurrence between bilamellar tarsal rotation and tarsal
advance and lid margin rotation after 3 months, although there were
more minor complications (lid notching and pyogenic granuloma) with the
bilamellar procedure. In this RCT, the operations were undertaken by less
experienced surgeons under supervision.

Benefits: We found no systematic review but found three RCTs that compared
surgical interventions versus each other.24–26 In the first two RCTs,
one experienced surgeon performed most of the operations.24,25 In
the third RCT, surgery was performed by second year ophthalmology
residents who were trained in the techniques employed and super-
vised by an experienced consultant ophthalmic surgeon and senior
resident.26 The RCTs defined operative success as no lashes in
contact with the globe in the primary position of gaze and complete
lid closure with gentle voluntary effort. The first two RCTs reported
outcomes by severity of trichiasis (see glossary, p 887) before
surgery. The third RCT analysed combined results. Major
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trichiasis: See glossary, p 887. The first RCT (165 Omani villagers,
165 eyelids) compared five surgical techniques: bilamellar tarsal
rotation (see glossary, p 887); eversion splinting (see glossary,
p 887); tarsal advance (see glossary, p 887); tarsal grooving (see
glossary, p 887); and tarsal advance and rotation (see glossary,
p 887).24 It found that bilamellar tarsal rotation significantly
increased operative success after 2 weeks compared with eversion
splinting, tarsal advance, and tarsal grooving (30/44 [68%] with
bilamellar tarsal rotation v 8/25 [32%] with eversion splinting;
RR 2.13, 95% CI 1.16 to 3.91; 30/44 [68%] with bilamellar tarsal
rotation v 11/41 [27%] with tarsal advance; RR 2.5, 95% CI 1.5 to
4.4; 30/44 [68%] with bilamellar tarsal rotation v 3/32 [9%] with
tarsal grooving; RR 7.3, 95% CI 2.4 to 21.8). It found no significant
difference between bilamellar tarsal rotation and tarsal advance
and rotation in operative success after 2 weeks (30/44 [68%] with
bilamellar tarsal rotation v 10/23 [43%] with tarsal advance and
rotation; RR 1.57, 95% CI 0.94 to 2.60). However, the trial was
underpowered and lacked intention to treat analysis. The second
RCT (Omani villagers, 200 eyelids) compared bilamellar tarsal
rotation versus tarsal advance and rotation.25 It found that bilamel-
lar tarsal rotation significantly increased operative success after 25
months compared with tarsal advance and rotation (HR of failure:
tarsal advance and rotation v bilamellar tarsal rotation 3.1, 95%
CI 1.9 to 5.2). Minor trichiasis: See glossary, p 887. The second
RCT (172 eyelids) compared three treatments: bilamellar tarsal
rotation, cryoablation, and electrolysis.25 It found that bilamellar
tarsal rotation significantly increased operative success after 25
months compared with both other treatments (HR of failure: elec-
trolysis v bilamellar tarsal rotation 6.1, 95% CI 2.9 to 12.8; HR of
failure: cryoablation v bilamellar tarsal rotation 7.5, 95% CI 3.6 to
15.4). Minor and major trichiasis: The third RCT (153 Ethiopians,
256 eyelids) compared bilamellar tarsal rotation (Weis) versus
tarsal advance and rotation (Trabut).26 Successful outcomes were
similar in the two groups (99/115 (86.1%) with bilamellar tarsal
rotation v 107/122 (87.7%) with tarsal advance and rotation) as
were recurrence rates (12/115 (10.4%) with bilamellar tarsal
rotation v 15/122 (12.3%) with tarsal advance and rotation;
P = 0.711). There were four cases of over-correction in the bila-
mellar tarsal rotation group (4/115 [3.5%]) compared with none
with tarsal advance and rotation group.

Harms: Adverse outcomes of surgery were corneal exposure, ulceration,
phthisis bulbi (see glossary, p 887), and severe recurrent
trichiasis.24,27 In the first two RCTs major trichiasis and defective
closure were more common after eversion splinting, tarsal advance,
and tarsal grooving than after bilamellar tarsal rotation and tarsal
advance and rotation (significance not reported).24,25 Cryoablation
of the eyelashes can cause necrosis of the lid margin and corneal
ulcers. In the second RCT, cryoablation was the only procedure
associated with onset of phthisis bulbi (2/57 [3.5%] cases).25 The
third RCT reported the non-serious complications of lid notching
and pyogenic granuloma occurred significantly more frequently with
bilamellar tarsal rotation (absolute numbers not reported;
P = 0.002).26 No major harms were reported.26 Further details of
harms are summarised in table 3, p 891.
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Comment: In the first two RCTs definitions of major trichiasis and minor
trichiasis are specific to these trials.24,25 In both RCTs comparing
surgical interventions, one experienced operator performed most of
the surgery. The evidence of both benefits and harms may not be
applicable to different operators, or where the quality of surgical
equipment does not match those in the trials. We found one RCT
(158 people with major trichiasis) looking at site of surgery that
compared village versus health centre based tarsal rotation surgery
for major trichiasis.28 It found that attendance rates were not
significantly different between interventions (57/86 [66%] with
village based surgery v 32/72 [44%] with health centre based
surgery; RR 1.5, CI not reported). Problems with the unit of ran-
domisation prevented the calculation of confidence limits for the
relative risks stated. The RCT found no significant difference
between settings for operative success rate (defined as no evidence
of trichiasis) after 3 months (intention to treat analysis by Clinical

Evidence; 52/86 [60%] with village based surgery v 30/72 [42%]
with health centre based surgery; RR 1.4, CI not reported).28

GLOSSARY
Bilamellar tarsal rotation The upper lid is cut full thickness horizontally in a line
parallel and 3 mm from the eyelid margin and running from just lateral to the
lacrimal punctum to the lateral canthus. Everting sutures are then placed through
all layers of the lid to prevent the margin from turning inwards.
Eversion splinting The lid margin is split posterior to the lashes, the eversion of the
anterior section is maintained by sutures tied over a roll of paraffin gauze.
Major trichiasis Lid closure complete; six or more lashes in contact with eyeball.
Minor trichiasis Lid closure complete; one to five lashes in contact with eyeball.
Phthisis bulbi A disorganised, shrunken eye that does not perceive light.
Tarsal advance The lid margin is split posterior to the lashes. The skin, lashes, and
orbicularis are freed from the tarsal plate and retracted away from the cornea and
are sutured back on to the tarsal plate, leaving a bare area of tarsus to act as the
lid margin.
Tarsal advance and rotation The upper lid is everted over a speculum. The tarsal
plate is fractured parallel to, and 3 mm from, the lid margin. In this operation the
skin and orbicularis are not cut. The short portion of tarsal plate attached to the lid
margin is then rotated through 180° and sutured into place to form the new lid
margin.
Tarsal grooving A wedge of skin, orbicularis, and tarsus is removed parallel to the
lid margin. Sutures through all layers act to evert the lid margin.
Trichiasis The misdirection of lashes towards the eyeball.
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HIV infection
Search date July 2003

Martin Talbot

QUESTIONS

Effects of preventative interventions . . . . . . . . . . . . . . . . . . . . . . . .894
Effects of different antiretroviral treatment regimens. . . . . . . . . . . . .896

INTERVENTIONS

PREVENTION
Beneficial
Early diagnosis and treatment of

sexually transmitted
diseases . . . . . . . . . . . . . . .894

Likely to be beneficial
Postexposure prophylaxis in

healthcare workers* . . . . . . .895

Unknown effectiveness
Presumptive mass treatment of

sexually transmitted
diseases . . . . . . . . . . . . . . .895

TREATMENT
Beneficial
Three antiretroviral drugs regimens

(compared with two antiretroviral
drugs regimens). . . . . . . . . .898

Two antiretroviral drugs regimens
(compared with single
antiretroviral drug regimens) .896

Unknown effectiveness
Early versus delayed antiretroviral

treatment with multidrug
regimens. . . . . . . . . . . . . . .899

Four antiretroviral drugs regimens
(compared with three
antiretroviral drugs
regimens) New . . . . . . . . . .899

*Based on observational studies
and indirectly from RCTs in other
settings

Covered elsewhere in Clinical
Evidence

Preventing mother to child
transmission (see HIV: mother to
child transmission, p 902).

Prophylaxis against specific
opportunistic infections (see HIV:
opportunistic infections, p 913).

Key Messages

Prevention
¶ Early diagnosis and treatment of sexually transmitted diseases One RCT

has found that early diagnosis and treatment of sexually transmitted diseases
reduces the risk of acquiring HIV infection over 2 years.

¶ Postexposure prophylaxis in healthcare workers One case control study
found limited evidence suggesting that postexposure prophylaxis with zidovu-
dine may reduce the risk of HIV infection over 6 months. Evidence from other
settings suggests that combining several antiretroviral drugs is likely to be more
effective than zidovudine alone.

¶ Presumptive mass treatment of sexually transmitted diseases One RCT
found no significant difference in the incidence of HIV over 20 months between
presumptive mass treatment for sexually transmitted diseases and no treat-
ment.
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Treatment
¶ Three antiretroviral drugs regimens (compared with two antiretroviral

drugs regimens) One systematic review has found that, compared with two
antiretroviral drugs regimens, three drugs regimens reduce disease progression
or death. Some of the reviewed trials included a non-nucleoside reverse
transcriptase inhibitor as a third drug, and some a protease inhibitor.

¶ Two antiretroviral drugs regimens (compared with single antiretroviral
drug regimens) Large RCTs, with follow up of 1–3 years, have found that two
drugs regimens (zidovudine plus another nucleoside analogue or protease
inhibitor drug) reduce the risk of new AIDS defining illnesses and death
compared with zidovudine alone. Adverse events were common in all treatment
groups.

¶ Early versus delayed antiretroviral treatment with multidrug regimens
One systematic review compared early versus delayed antiretroviral treatment,
but the RCTs were all started when zidovudine was the only drug available.
Overall, the systematic review found no significant difference in the risk of AIDS
free survival or overall survival with extended follow up. We found no RCTs
exploring this question with two or three drug regimens.

¶ Four antiretroviral drugs regimens (compared with three antiretroviral
drugs regimens) We found no systematic review or RCTs comparing four
antiretroviral drugs regimens with three antiretroviral drugs regimens for clinical
outcomes.

DEFINITION HIV infection refers to infection with the human immunodeficiency
virus type 1 or type 2. Clinically, this is characterised by a variable
period (average around 8–10 years) of asymptomatic infection,
followed by repeated episodes of illness of varying and increasing
severity as immune function deteriorates. The type of illness varies
greatly by country, availability of specific treatments for HIV, and
prophylaxis for opportunistic infections.

INCIDENCE/
PREVALENCE

Worldwide estimates suggest that, by June 2001, about 51 million
people had been infected with HIV, about 16 million people had
died as a result, and about 16 000 new HIV infections were
occurring each day.1 About 90% of HIV infections occur in the
developing world.1 Occupationally acquired HIV infection in health-
care workers has been documented in 95 definite and 191 possible
cases, although this is likely to be an underestimate.2

AETIOLOGY/
RISK FACTORS

The major risk factor for transmission of HIV is unprotected hetero-
sexual or homosexual intercourse. Other risk factors include needle-
stick injury, sharing drug injecting equipment, and blood transfu-
sion. An HIV infected woman may also transmit the virus to her
baby. This has been reported in 15–30% of pregnant women with
HIV infection. Not everyone who is exposed to HIV will become
infected, although risk increases if exposure is repeated, at high
dose, or through blood. There is at least a two to five times greater
risk of HIV infection among people with sexually transmitted
diseases.3

PROGNOSIS Without treatment, about half of people infected with HIV will
become ill and die from AIDS over about 10 years. A meta-analysis
of 13 cohort studies from Europe and the USA looked at 12 574
treatment naı̈ve people starting highly active antiretroviral therapy
with a combination of at least three drugs.4 During 24 310 person
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years of follow up, 1094 people developed AIDS or died. Baseline
CD4 cell count and baseline HIV-1 viral load were associated with
the probability of progression to AIDS or death. Other independent
predictors of poorer outcome were advanced age, infection through
injection drug use, and a previous diagnosis of AIDS. The CD4 cell
count at initiation was the dominant prognostic factor in people
starting highly active antiretroviral therapy. Genetic factors have
been shown to affect response to antiretroviral treatment, but were
not considered in the meta-analysis.4

AIMS OF
INTERVENTION

To reduce transmission of HIV; to prevent or delay the onset of AIDS,
as manifested by opportunistic infections and cancers; to increase
survival; to minimise loss of quality of life caused by inconvenience
and adverse effects of current regimens.

OUTCOMES Incidence of HIV infection, new AIDS diseases, and adverse events;
mortality; quality of life.

METHODS Clinical Evidence search and appraisal July 2003. In addition, we
contacted experts in the field, and reviewed abstract books and CDs
for conferences held since 1995. Trials were included if they were
designed to detect differences in clinical end points. Where trials
using clinical end points were unavailable, we included trials using
surrogate markers known to denote higher risk of disease progres-
sion. Many trials of new treatments are of short duration, which may
reflect the fact that many new drugs have only short term effects.
We have included evidence on single and two drug antiretroviral
regimens, because it may be useful in countries where three drug
treatment is not widely available.

QUESTION What are the effects of preventative interventions?

OPTION EARLY DETECTION AND TREATMENT OF SEXUALLY
TRANSMITTED DISEASES

One RCT has found that early diagnosis and treatment of sexually
transmitted diseases reduces the risk of acquiring HIV infection over 2
years

Benefits: We found no systematic review. One RCT randomised 12 commu-
nities in Tanzania (about 12 000 people) to intervention or no
intervention.5 Intervention consisted of diagnosis and treatment of
sexually transmitted diseases (STDs) at a local health centre (within
90 minutes’ walking distance), provision of free condoms during the
current STD episode, and health education by healthcare workers
trained in STD case management. The RCT found that intervention
significantly reduced the risk of acquiring HIV over 2 years (RR 0.58,
95% CI 0.42 to 0.79).

Harms: Syndromic case management (treating people for the most likely
causes of their symptoms and signs) may result in wrong or
unnecessary treatment. The RCT gave no information on this.5

Comment: There is a clear biological mechanism for the synergistic effect of
STDs on HIV transmission, and for STD control as an HIV control
strategy. The inflammation associated with STDs increases HIV
shedding in genital secretions, and treating STDs reduces this
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inflammation.6 Syndromic management of STDs is more commonly
used in resource limited settings. In other settings, a microbiologi-
cal diagnosis is usually made, allowing specific treatment. The trial,
randomised by the community and analysed by the individual, uses
regression analysis in an attempt to overcome the associated
cluster bias, but it is unclear whether this is successful.

OPTION PRESUMPTIVE SEXUALLY TRANSMITTED DISEASE
TREATMENT

One RCT found no significant difference in the incidence of HIV over 20
months between presumptive mass treatment for sexually transmitted
diseases and no treatment.

Benefits: We found no systematic review. One RCT randomised 10 commu-
nities in Uganda (about 12 000 people) to intervention or no
intervention.7 Intervention consisted of treating all adults with
several drugs for sexually transmitted diseases (STDs) every 10
months. Although the prevalence of some STDs fell in intervention
communities, there was no significant difference in the incidence of
HIV between intervention and control communities over 20 months
of follow up (incidence of HIV in both groups about 1.5/100 person
years; RR intervention v control 0.97, 95% CI 0.81 to 1.16).

Harms: Mass treatment means that many uninfected people will be unnec-
essarily treated for STDs, exposing them to risks of adverse drug
reactions and possibly of drug resistance. The RCT gave no infor-
mation on this.7

Comment: The negative finding of the RCT has several possible explanations
other than ineffectiveness of the intervention: a high incidence of
symptomatic STDs between rounds of mass treatment; a low
population risk for treatable STDs; and intense exposure to HIV.7

The trial, randomised by the community and analysed by the
individual, used regression analysis in an attempt to overcome the
associated cluster bias, but it is unclear whether this was success-
ful. As many as 80% of STDs are unrecognised or asymptomatic.8

The variable efficacy of these two interventions may reflect the
epidemiological properties of mature versus emerging epidemics.
Health seeking behaviour clearly will have an impact. Many sexually
transmitted infections are unrecognised or asymptomatic and the
analysis of these trials, using regression analysis in an attempt to
overcome cluster bias, may have an effect on the reported
outcomes.9

OPTION POSTEXPOSURE PROPHYLAXIS IN HEALTHCARE
WORKERS

One case control study found limited evidence suggesting that
postexposure prophylaxis with zidovudine may reduce the risk of HIV
infection over 6 months. Evidence from other settings suggests that
combining several antiretroviral drugs is likely to be more effective than
zidovudine alone.

Benefits: We found no systematic review or RCTs. Zidovudine alone: One
case control study from the USA and France evaluated outcomes in
31 health workers who acquired HIV infection after occupational
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exposure, and outcomes in 679 controls who did not acquire HIV
infection despite occupational exposure.10 This study included
people followed up for at least 6 months after exposure. HIV
infection was less likely in people who received postexposure
prophylaxis compared with those who did not (reduction in OR by
81%, 95% CI 43% to 94%). It found that the risk of seroconversion
increased with severity of exposure; for example, a penetrating
injury with a hollow, bloody needle carried the greatest risk.
Zidovudine plus other antiretroviral drugs: We found no studies
of postexposure prophylaxis using combinations of antiretroviral
drugs.

Harms: Short term toxicity (including fatigue, nausea, and vomiting) and
gastrointestinal discomfort have been reported by 50–75% of
people taking zidovudine and caused 30% to discontinue postex-
posure prophylaxis.11 Treatment studies suggest that the frequency
of adverse effects is higher in people taking a combination of
antiretroviral drugs (reported in 50–90%), which may reduce adher-
ence to postexposure prophylaxis (24–36% discontinued). The risk
of drug interactions is also increased. Severe adverse effects,
including hepatitis and pancytopenia, have been reported in people
taking combination postexposure prophylaxis, but the incidence is
not known.

Comment: Case control studies are considered sufficient because experimen-
tal studies are hard to justify ethically, and are logistically difficult
because of the low rate of seroconversion in exposed people. A
summary of 25 studies (22 seroconversions in 6955 exposed
people) found that the risk of HIV transmission after percutaneous
exposure was 0.32% (95% CI 0.18% to 0.45%) and that the risk
after mucocutaneous exposure was 0.03% (95% CI 0.006% to
0.19%).2 Indirect evidence for postexposure prophylaxis comes
from animal studies10 and from a placebo controlled RCT of zido-
vudine in pregnant women,12 which found a reduced frequency of
mother to child HIV transmission, presumed to be caused in part by
postexposure prophylaxis. RCTs have found that combinations of
two, three, or more antiretroviral drugs are more effective than
single drug regimens in suppressing viral replication. There is also
an unquantified risk that zidovudine alone may not prevent trans-
mission of zidovudine resistant strains of HIV. This constitutes the
rationale for combining antiretroviral drugs for postexposure prophy-
laxis.

QUESTION What are the effects of different antiretroviral drug
treatment regimens?

OPTION TWO ANTIRETROVIRAL DRUGS REGIMENS VERSUS ONE
DRUG REGIMENS

Large RCTs, with follow up of 1–3 years, have found that two drugs
regimens (zidovudine plus another nucleoside analogue or protease
inhibitor drug) reduce the risk of new AIDS defining illnesses and death
compared with ziduvudine alone. Adverse events were common in all
treatment groups.
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Benefits: We found one systematic review,13 two additional RCTs,14,15 and
one subsequent RCT16 comparing two drugs versus one drug
regimens. The systematic review (search date not reported, 6 RCTs,
7700 people) compared zidovudine plus didanosine or zidovudine
plus zalcitabine versus zidovudine alone.13 Participants entered the
trials with various stages of infection and were followed for an
average of 29 months, during which time 2904 people developed
progressive disease and 1850 died. The combined drug regimens
significantly delayed disease progression compared with single drug
regimens (RR for disease progression with addition of didanosine
0.74, 95% CI 0.67 to 0.82; RR with addition of zalcitabine 0.86,
95% CI 0.78 to 0.94) and death (RR with addition of didanosine
0.72, 95% CI 0.64 to 0.82; RR with addition of zalcitabine 0.87,
95% CI 0.77 to 0.98). After 3 years, the estimated percentages of
people who were alive and without a new AIDS event were 53% for
zidovudine plus didanosine versus 49% for zidovudine plus zalcit-
abine versus 44% for zidovudine alone; the percentages alive were
68% versus 63% versus 59%. The first additional RCT (940 people)
comparing zalcitabine plus saquinavir (a protease inhibitor) versus
either drug as monotherapy found that combination treatment
significantly reduced clinical disease (RR 0.51, 95% CI 0.36 to
0.72) or death (RR 0.32, 95% CI 0.16 to 0.64) at 1 year.14 The
second additional RCT (1895 people with CD4 positive T cell counts
25–250/mm3) found that adding lamivudine (a nucleoside ana-
logue) to regimens containing zidovudine (zidovudine alone in 62%,
zidovudine plus didanosine or zalcitabine in the rest) significantly
reduced the risk of AIDS or death over about 1 year (HR 0.42, 95%
CI 0.32 to 0.57).15 The subsequent RCT (996 people who had
never received antiretroviral treatment) compared zidovudine plus
indinavir (a protease inhibitor) versus either zidovudine or indinavir
alone.16 It found that combination treatment significantly reduced
the rate of progression to AIDS compared with zidovudine alone
after a median follow up of 1 year (combination v zidovudine:
RR 0.30, 95% CI 0.18 to 0.50). It found no significant difference
between combination treatment and indinavir alone (RR 0.77, 95%
CI 0.72 to 2.32).

Harms: Adverse effects such as anaemia and neutropenia were common in
all groups in all of the RCTs cited above. Up to a third of participants
experienced a serious adverse event, with the highest rates in
people with lower CD4 counts. Adverse events led to cessation of
blind treatment in about a third of participants. The addition of
didanosine to zidovudine increased the risks of nausea (RR 1.8,
95% CI 1.1 to 2.9), abdominal pain (RR 1.6, 95% CI 1.0 to 2.7),
and pancreatitis (RR 4.6, 95% CI 1.0 to 22.0) compared with
zidovudine alone. Addition of zalcitabine increased the risk of
neuropathy (RR 2.2, 95% CI 1.4 to 3.6).13 Addition of lamivudine
did not significantly increase the rate of adverse events.15 The
subsequent RCT found that frequent adverse effects in all three
treatment groups were abdominal pain, fever, asthenia/fatigue, and
malaise.16 Both indinavir alone and indinavir plus zidovudine versus
zidovudine significantly increased the risk of kidney stone formation
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(40/332 [12%] with indinavir or indinavir plus zidovudine v 13/332
[4%] with zidovudine; RR 3.08, 95% CI 1.72 to 5.29; NNH 12, 95%
CI 6 to 36). Overall, 2.9% of people permanently discontinued
some or all of their study treatment because of adverse effects
before an AIDS related clinical event.17

Comment: Two drug regimens often allow substantial residual viral replication
in an environment where drug resistant variants have selective
advantage. Resistance to these drugs tends to develop over several
months to years.17 The relevance of this is not fully understood but
prior use of, and measurable resistance to, nucleoside analogue
reverse transcriptase inhibitors tends to be associated with poorer
virological response to new regimens that include drugs of this
class.18–20

OPTION THREE ANTIRETROVIRAL DRUGS REGIMENS VERSUS
TWO DRUGS REGIMENS

One systematic review has found that, compared with two antiretroviral
drugs regimens, three drugs regimens reduce disease progression or
death. Some of the reviewed trials included a non-nucleoside reverse
transcriptase inhibitor as a third drug, and some a protease inhibitor.

Benefits: We found one systematic review (search date 2001, 54 RCTs,
4558 people) comparing different drug regimens.21 The review
identified 12 RCTs comparing three versus two drugs regimens.
Some of the reviewed trials included a non-nucleoside reverse-
transcriptase inhibitor as a third drug, and some a protease inhibi-
tor. The review found that triple therapy significantly improved
clinical outcomes compared with double therapy after less than 2
years of follow up (9 RCTs, disease progression or death: OR 0.6,
95% CI 0.5 to 0.8). The largest RCT identified by the review (3485
people with CD4 counts of 50–350/mm3 who had low exposure to
zidovudine) compared zidovudine plus zalcitabine plus saquinavir
versus zidovudine plus zalcitabine or zidovudine plus saquinavir.22 It
found that triple therapy significantly reduced the risk of AIDS or
death (RR of AIDS or death 0.50; CI not reported; P = 0.0001).
Health related quality of life did not change significantly over
48 weeks for individuals in the triple therapy group for mental health
(P = 0.146) but did for physical health (P = 0.008).22

Harms: In the included RCT, about 25% of people in each group had
nausea, 10% diarrhoea, 10% vomiting, 10% headache, 4%
abdominal pain, and 3% peripheral neuropathy.23 There was no
significant difference between people taking three versus two drugs
in other adverse effects (fever, asthenia, anorexia, rash, pruritus,
myalgia, insomnia, anaemia, buccal mucosa ulceration, and dys-
pepsia). Although metabolic toxicity and lipodystrophy are well
recognised as side effects in adults,24 in children the prevalence of
clinical lipodystrophy is not yet reliably established. One trial in
children comparing three drugs versus two drugs regimens, with the
addition of nelfinavir, reported that the incidence of minor adverse
events (vomiting, diarrhoea, cutaneous reaction, fever, and anae-
mia) was similar with nelfinavir and placebo groups per 100 child
years (84.8 with nelfinavir, 84.4 with placebo; P = 0.26).25

However, all diarrhoea events occurred in the nelfinavir group
(P = 0.01).
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Comment: Few of the trials used clinical end points. Longer term follow up of
people taking protease inhibitors has found abnormal fat distribu-
tion, hyperglycaemia, and raised triglyceride and cholesterol con-
centrations. The clinical significance of these changes is uncertain.
Many drugs interact with protease inhibitors because of inhibition of
cytochrome P450. There is an urgent need for large RCTs in
children. The relevance of lipodystrophy and other metabolic
changes in growing children is uncertain. Treatment of children
should, wherever possible, be undertaken by experts in paediatric
HIV infection.

OPTION FOUR ANTIRETROVIRAL DRUGS VERSUS THREE DRUGS
REGIMENS New

We found no systematic review or RCTs comparing four antiretroviral
drugs regimens with three antiretroviral drugs regimens for clinical
outcomes.

Benefits: We found no systematic review or RCTs comparing four antiretroviral
drugs regimens with three antiretroviral drugs regimens for clinical
outcomes.

Harms: We found no systematic review or RCTs comparing four antiretroviral
drugs regimens with three antiretroviral drugs regimens for clinical
outcomes.

Comment: Clearly, adherence to therapy, which is such an important strategy in
minimising the development of viral resistance, becomes more
difficult with more complex regimens. Side effects and drug inter-
actions with four antiretroviral drug regimens are as yet poorly
documented phenomena. The RCTs comparing three versus two
antiretroviral drugs regimens, or four versus two antiretroviral drugs
regimens, point to superior antiviral effects of an increasing number
of antiretroviral agents. Many of the studies involving four antiret-
roviral drugs, in fact, refer to the addition of a low dose of ritonavir
to three antiretroviral drugs in order to boost the effect of other
antiretroviral drugs. The question of four versus three antiretroviral
drug regimens for clinical end points remains unresolved.

OPTION EARLY VERSUS DELAYED ANTIRETROVIRAL TREATMENT

One systematic review compared early versus delayed antiretroviral
treatment, but the RCTs were all started when zidovudine was the only
drug available. Overall, the systematic review found no significant
difference in the risk of AIDS free survival or overall survival with
extended follow up. We found no RCTs exploring this question with two or
three drug regimens.

Benefits: We found one systematic review (search date not reported, 5 RCTs,
7722 people with asymptomatic HIV mainly with CD4 counts
> 200/mm3) comparing zidovudine given immediately versus zido-
vudine deferred until the early signs of AIDS.26 It found that
immediate treatment significantly increased AIDS free survival com-
pared with deferred treatment at 1 year (78/4431 [1.76%] with
immediate zidovudine v 131/3291 [3.98%] with deferred zidovu-
dine; OR 0.52, 95% CI 0.39 to 0.68), but the difference was not

HIV infection
H

IV
and

AID
S

899

 BMJ Publishing Group Ltd 2004



significant at the end of the RCTs (median follow up of 50 months;
1026/4431 [23.2%] with immediate zidovudine v 882/3291
[26.8%] with deferred zidovudine; OR 0.96, 95% CI 0.87 to 1.05).
Overall survival was similar in the two groups at 1 year (24/4431
[5.4%] with immediate zidovudine v 18/3291 [5.5%] with deferred
zidovudine; OR 1.22, 95% CI 0.67 to 2.25) and at the end of the
RCTs (734/4431 [16.6%] with immediate zidovudine v 617/3291
[18.7%] with deferred zidovudine; OR 1.04, 95% CI 0.93 to 1.16).

Harms: A meta-analysis presented pooled toxicity data in terms of events
per 100 patient years.27 In asymptomatic people, early treatment
conferred a small but significant increase in the risk of anaemia (RR
of haemoglobin < 8.0 g/dL; early v deferred treatment 2.1, 95%
CI 1.1 to 4.1; AR 0.4 events per 100 person years). There was also
a small increase in risk of neutropenia with early treatment (AR 1.1
events per 100 person years; CI not reported; P = 0.07). In
symptomatic people, the excess incidence of severe anaemia
probably reflected the high doses of zidovudine (1200–1500 mg/
day; RR of severe anaemia, high v low dose 3.6, 95% CI 1.3 to 10).
The authors advised that the toxicity results should be interpreted
cautiously, because the results varied considerably.

Comment: No new trials on this question are ongoing. With three drug
regimens, rates of AIDS and death are currently low and treatment
is known to be beneficial up to and over a 2 year period (see
benefits of three drugs regimens, p 898). Many people feel suffi-
ciently certain about when to start treatment — based on evidence
about HIV pathogenesis, resistance, immune regeneration with
treatment, and long term adverse effects — and so would not
consider randomisation to immediate versus deferred treatment.
Decisions on when to initiate multidrug treatment are currently
based on our understanding of how HIV induces immune damage,
the capacity for immune regeneration while on treatment, the
toxicity and inconvenience of treatment, and the risk of resistance,
rather than on results of RCTs.

REFERENCES
1. United Nations AIDS website.

http://www.unaids.org (last accessed 19 February
2004).

2. Public Health Laboratory Services. Occupational

transmission of HIV. Summary of published

reports. London: PHLS, December 1997.
3. Centers for Disease Control and Prevention. HIV

prevention through early detection and treatment
of other sexually transmitted diseases – United
States. MMWR Morb Mortal Wkly Rep

1998;47:RR12.
4. Egger M, May M, Chene G, et al. Prognosis of

HIV-1-infected patients starting highly active
antiretrviral therapy: a collaborative analysis of
prospective studies. Lancet 2002;360:119–128.

5. Grosskurth H, Mosha F, Todd J, et al. Impact of
improved treatment of sexually transmitted
diseases on HIV infection in rural Tanzania:
randomised controlled trial. Lancet

1995;346:530–536.
6. Cohen MS, Hoffman IF, Royce RA, et al. Reduction

of concentration of HIV-1 in semen after treatment
of urethritis: implications for prevention of sexual
transmission of HIV-1. Lancet

1997;349:1868–1873.

7. Wawer MJ, Sewankambo NK, Serwadda D, et al.
Control of sexually transmitted diseases for AIDS
prevention in Uganda: a randomised community
trial. Lancet 1999;353:525–535.

8. Wilkinson D, Abdool Karim SS, Harrison A, et al.
Unrecognised sexually transmitted infections in
rural South African women: a hidden epidemic.
Bull World Health Organ 1999;77:22–28.

9. Wilkinson, D, Rutherford, G. Population-based
interventions for reducing sexually-transmitted
infections, including HIV infection (Cochrane
Review). In The Cochrane Library. Issue 4, 2003.
Chichester, UK: John Wiley & Sons, Ltd. Search
date 2000; primary sources Cochrane Controlled
Trials Register, Medline, Embase, conference
abstracts, reference lists, contact with authors
and experts in the field.

10. Centers for Disease Control and Prevention. Public
health service guidelines for the management of
health-care worker exposures to HIV and
recommendations for post exposure prophylaxis.
MMWR Morb Mortal Wkly Rep 1998;47:RR7.

11. Cardo DM, Culver DH, Ciesielski CA, et al.
Case-control study of HIV seroconversion in health
care workers after percutaneous exposure. N Engl

J Med 1997;337:1485–1490.

HIV infection
H

IV
an

d
AI

D
S

900

 BMJ Publishing Group Ltd 2004



12. Connor EM, Sperling RS, Gelber R, et al.
Reduction of maternal–infant transmission of
human immunodeficiency virus type 1 with
zidovudine treatment: paediatric AIDS clinical trials
group protocol 076 study group. N Engl J Med

1994;331:1173–1180.
13. HIV Trialists’ Collaborative Group. Zidovudine,

didanosine, and zalcitabine in the treatment of HIV
infection: meta-analyses of the randomised
evidence. Lancet 1999;353:2014–2015. Search
date not reported; primary sources Medline, hand
searches of conference proceedings, and personal
contact with investigators and pharmaceutical
companies.

14. Haubrich R, Lalezari J, Follansbee SE, et al.
Improved survival and reduced clinical progression
in HIV-infected patients with advanced disease
treated with saquinavir plus zalcitabine. Antivir

Ther 1998;3:33–42.
15. CAESAR Co-ordinating Committee. Randomized

trial of addition of lamivudine or lamivudine plus
loviride to zidovudine-containing regimens for
patients with HIV-1 infection: the CAESAR trial.
Lancet 1997;349:1413–1421.

16. Lewi DS, Suleiman JM, Uip DE, et al. Randomized,
double-blind trial comparing indinavir alone,
zidovudine alone and indinavir plus zidovudine in
antiretroviral therapy-naı̈ve HIV-infected individuals
with CD4 cells counts between 50 and 250/mm3.
Rev Inst Med Trop Sao Paulo 2000;42:27–36.

17. Brun-Vezinet F, Boucher C, Loveday C, et al. HIV-1
viral load, phenotype, and resistance in a subset
of drug-naı̈ve participants from the Delta trial.
Lancet 1997;350:983–990.

18. D’Aquila RT, Johnson VA, Welles SL, et al.
Zidovudine resistance and HIV-1 disease
progression during antiretroviral therapy. Ann

Intern Med 1995;122:401–408.
19. Ledergerber B, Egger M, Opravil M, et al. Clinical

progression and virological failure on highly active
antiretroviral therapy in HIV-1 patients: a
prospective cohort study. Lancet

1999;353:863–868.
20. Staszewski S, Miller V, Sabin CA, et al. Virological

response to protease inhibitor therapy in an HIV
clinic cohort. AIDS 1999;13:367–373.

21. Jordan R, Gold L, Cummins C, et al. Systematic
review and meta-analysis of evidence for
increasing numbers of drugs in antiretroviral
therapy. BMJ 2002;324:757–760. Search date
2001; primary sources Medline, the Cochrane
Library, Embase, CINAHL, PsychLIT, Healthstar,
appropriate internet sites such as AIDSTRIALS,
citation lists, and contact with pharmaceutical
companies.

22. Revicki DA, Moyle G, Stellbrink HJ, et al. Quality of
life outcomes of combination
zalcitabine–zidovudine, saquinavir–zidovudine, and
saquinavir–zalcitabine–zidovudine therapy for
HIV-infected adults with CD4 cell counts between
50 and 350/mm3. AIDS 1999;13:851–858

23. Stellbrink H-J, Hawkins D, Clumeck N, et al.
Randomized, multicentre phase III study of
saquinavir plus zidovudine plus zalcitabine in
previously untreated or minimally pretreated
HIV-infected patients. Clin Drug Invest

2000;20:295–307.
24. Mascolini M. Metabolic toxicities and side-effects.

Managing the metabolic side-effects of
anti-retroviral therapy. HIV Treat Bull

2002;3:21–32.
25. Anonymous. PENTA comparison of dual

nucleoside-analogue reverse transcriptase
inhibitor regimens with and without nelfinavir in
children with HIV-1 who have not previously been
treated: the PENTA 5 randomised trial. Lancet

2002;359:733–740.
26. Darbyshire J, Foulkes M, Peto R, et al. Immediate

versus deferred zidovudine (AZT) in asymptomatic
or mildly symptomatic HIV infected adults. In: The
Cochrane Library, Issue 4, 2003. Chichester, UK:
John Wiley & Sons, Ltd. Search date not reported;
primary sources Medline, hand searches of
conference abstracts, and contact with
investigators and pharmaceutical companies.

27. Ioannidis JP, Cappelleri JC, Lau J, et al. Early or
deferred zidovudine therapy in HIV-infected
patients without an AIDS-defining illness: a
meta-analysis. Ann Intern Med

1995;122:856–866. Search date 1994; primary
sources Medline, AIDSLine, AIDSTrials, AIDSDrugs,
CHEMID, hand searches of current contents, and
international conferences on AIDS.

Martin Talbot
Consultant Physician in Genito-urinary

Medicine/HIV and Director of
Undergraduate Medical Education

Sheffield Teaching Hospitals
Sheffield

UK

Competing interests: None declared.

We would like to acknowledge the previous contributors of

this chapter, including Margaret Johnson, Andrew Philips,

David Wilkinson, and Bazian Ltd.

HIV infection
H

IV
and

AID
S

901

 BMJ Publishing Group Ltd 2004



HIV: mother to child transmission
Search date May 2003

Jimmy Volmink

QUESTIONS

Effects of measures to reduce mother to child transmission of HIV . .904

INTERVENTIONS

Beneficial
Antiretroviral drugs . . . . . . . . .904

Likely to be beneficial
Avoiding breast feeding* . . . . .907
Elective caesarean section. . . .907

Unknown effectiveness
Immunotherapy. . . . . . . . . . . .908
Vaginal microbicides . . . . . . . .908

Likely to be ineffective or harmful
Vitamin supplements. . . . . . . .909

*Provided that there is access to
clean water and health education

See glossary, p 910

Key Messages

¶ Antiretroviral drugs One systematic review has found that zidovudine reduces
the incidence of HIV infection in infants compared with placebo. One RCT has
found that the longer versus shorter courses of zidovudine (“long–long” versus
“short–short” courses) given to mother and infant reduces the incidence of HIV
in infants. One RCT has found that nevirapine given to the mother and to her
newborn reduces the risk of HIV transmission compared with zidovudine. One
RCT found no additional advantage in giving nevirapine to the mother and baby
when transmission rates are already reduced by mothers receiving standard
antiretroviral treatment. One RCT has found that zidovudine plus lamivudine
given in the antenatal, intrapartum and postpartum periods, or in the intrapar-
tum and postpartum periods, reduces the risk of transmission of HIV compared
with placebo. One RCT found no difference in newborn HIV infection rates
between nevirapine versus zidovudine plus lamivudine given to the mother
during labour and to the mother and baby after delivery.

¶ Avoiding breast feeding One RCT in women with HIV who had access to clean
water and health education has found that formula feeding reduces the
incidence of HIV in infants after 24 months without increasing infant mortality
compared with breast feeding.

¶ Elective caesarean section One RCT provided limited evidence that elective
caesarean section reduced the incidence of HIV in infants at 18 months
compared with vaginal delivery.

¶ Immunotherapy One RCT found no significant difference in HIV transmission
to infants from mothers taking zidovudine and either HIV hyperimmune globulin
or immunoglobulin without HIV antibody. However, the study may have been
too small to exclude a clinically important difference.

¶ Vaginal microbicides One systematic review provided insufficient evidence
about the effects of vaginal microbicides on the transmission of HIV to infants.
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¶ Vitamin supplements Three RCTs found that vitamin A supplements given to
HIV positive pregnant women had no significant effect on the risk of HIV
infection in their infants compared with either placebo or no vitamin A. One RCT
found that multivitamins given during pregnancy had no significant effect on
HIV infection in their infants.

DEFINITION Mother to child transmission of HIV-1 (see glossary, p 910) infection
can occur during pregnancy, in the intrapartum period, or postna-
tally through breast feeding.1 By contrast, HIV-2 (see glossary,
p 910) is rarely transmitted from mother to child.2 Infected children
usually have no symptoms or signs of HIV at birth, but develop them
over subsequent months or years.3

INCIDENCE/
PREVALENCE

A review of 13 cohorts found that the risk of mother to child
transmission of HIV without antiviral treatment is on average about
15–20% in Europe, 15–30% in the USA, and 25–35% in Africa.4

The risk of transmission is estimated to be 15–30% during preg-
nancy, with an additional risk of about 10–20% postpartum through
breast feeding.5 It has been estimated that 800 000 children below
the age of 15 years were newly infected with HIV during 2001,
bringing the total number of children with HIV/AIDS to 3 million
worldwide.6 Most of these children were infected from their mother
and 90% live in sub-Saharan Africa.

AETIOLOGY/
RISK FACTORS

Transmission of HIV to children is more likely if the mother has a
high viral load.1,7,8 Women with detectable viraemia (by p24 anti-
gen or culture) have double the risk of transmitting HIV-1 to their
infants than those who do not.1 Breast feeding has also been shown
in prospective studies to be a risk factor.9,10 Other risk factors
include sexually transmitted diseases, chorioamnionitis, prolonged
rupture of membranes, and vaginal mode of delivery.6,11–14

PROGNOSIS About 25% of infants infected with HIV progress rapidly to AIDS or
death in the first year. Some survive beyond 12 years of age.3 One
European study found a mortality of 15% in the first year of life and
a mortality of 28% by the age of 5 years.15 A recent study reported
that, in children under 5 years of age in sub-Saharan Africa, HIV
accounted for 2% of deaths in 1990 and almost 8% in 1999.16 Five
countries (Botswana, Namibia, Swaziland, Zambia, and Zimbabwe)
had rates of HIV attributable mortality in excess of 30/1000 in
children under the age of 5 years.

AIMS OF
INTERVENTION

To reduce mother to child transmission of HIV and improve infant
survival, with minimal adverse effects.

OUTCOMES HIV infection status of the child; infant morbidity and mortality;
maternal morbidity and mortality; adverse effects of treatment.

METHODS Clinical Evidence search and appraisal May 2003.
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QUESTION What are the effects of measures to reduce mother to
child transmission of HIV?

OPTION ANTIRETROVIRAL DRUGS

One systematic review has found that zidovudine reduces the incidence
of HIV in infants compared with placebo. One RCT has found that longer
courses of zidovudine given to mother and infant reduce the incidence of
HIV in infants compared with shorter courses of zidovudine. One RCT has
found that nevirapine given to the mother and to her newborn reduces
the risk of HIV transmission compared with zidovudine. One RCT found no
additional advantage in giving nevirapine to the mother and baby when
transmission rates are already reduced by mothers receiving standard
antiretroviral treatment. One RCT has found that zidovudine plus
lamivudine given in the antenatal, intrapartum, and postpartum periods,
or during the intrapartum and postpartum periods, reduces the risk of
transmission of HIV compared with placebo. One RCT found no difference
in newborn HIV infection rates between nevirapine versus zidovudine plus
lamivudine given to the mother during labour and to the mother and baby
after delivery.

Benefits: Zidovudine versus placebo: We found one systematic review
(search date 2001, 4 RCTs, 1585 women) that compared zidovu-
dine given to the mother before, during, or after labour with placebo
(see table 1, p 912).17 In one of the included RCTs, infants of
mothers receiving zidovudine were also given zidovudine for
6 weeks after birth.18 Meta-analysis found that zidovudine signifi-
cantly reduced the incidence of HIV in infants compared with
placebo (AR 79/616 [13%] with zidovudine v 150/634 [24%] with
placebo; RR 0.54, 95% CI 0.42 to 0.69). The results were still
significant when the RCT of zidovudine that used the most intensive
regimen18 was excluded from the analysis (combined results:
AR 70/495 [14%] with less intensive regimens v 119/507 [23%]
with placebo; RR 0.60, 95% CI 0.46 to 0.79).19–21 The review
found that zidovudine significantly reduced HIV transmission to
infants among both breast feeding and non-breast feeding mothers
(breast feeding RR 0.62, 95% CI 0.46 to 0.85; non-breast feeding
RR 0.50, 95% CI 0.30 to 0.85).17 Alternative zidovudine
regimens: One RCT (1437 women) compared four different zido-
vudine regimens. Zidovudine was given to mothers from a specific
time in gestation until delivery and to the infant until a specific age:
“short–short” course (mother from 35 weeks, infant for up to 3
days); “long–long” (mother from 28 weeks, infant for up to 6
weeks); “short–long” (mother from 35 weeks, infant for up to 6
weeks); and “long–short” (mother from 28 weeks, infant for up to 3
days).22 The RCT found that a “long–long” course significantly
reduced HIV in infants compared with a “short–short” course
(AR 9/220 [4%] with long course v 24/229 [10%] with short course;
RR 0.39, 95% CI 0.19 to 0.82). As the “short–short” regimen
seemed not to reduce transmission of HIV it was discontinued at the
first interim analysis. The trial found no significant difference
between a “long–long” and “short–long” (26/401 [7%] with
“long–long” v 29/338 [9%] with “short–long” course; RR 0.76, 95%
CI 0.45 to 1.25) or between “long–long” and “long–short” (26/401
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[7%] with “long–long” v 16/340 [5%] with “long–short” course;
RR 1.37, 95% CI 0.75 to 2.50). Zidovudine versus nevirapine:
The systematic review17 identified one unblinded RCT (626 women
from a predominantly breast feeding population in Uganda) that
compared zidovudine versus nevirapine.23 It found that nevirapine
(given to mothers as a single oral dose at the onset of labour and to
infants as a single dose within 72 hours of birth) significantly
reduced HIV in infants compared with zidovudine (given orally to
women during labour and to their newborns for 7 days after birth) at
14–16 weeks (AR 37/246 [15%] with nevirapine v 65/250 [26%]
with zidovudine; RR 0.58, 95% CI 0.40 to 0.83). Nevirapine
added to standard antiretroviral treatment: One RCT compared
nevirapine (given to mothers as a single oral dose at the onset of
labour and to infants as a single dose within 72 hours of birth)
versus placebo among 1506 non-breast feeding women in the
USA, Europe, Brazil, and the Bahamas, who were already receiving
standard antiretroviral treatment.24 It found no significant differ-
ence between nevirapine and placebo in HIV risk in infants after 6
months (AR 9/631 [1.4%] with nevirapine v 10/617 [1.6%] with
placebo; ARR –0.2, 95% CI –1.5 to +1.2; RR 0.88, 95% CI 0.36 to
2.15). The trial was stopped early because it was considered
unlikely that a clinically important effect could be detected given the
low overall HIV transmission rate. Only 1270 (84.3%) women
eventually received the study treatment. Combination
antiretroviral regimens versus placebo: One RCT (1797 pre-
dominantly breast feeding women in South Africa, Uganda, and
Tanzania) compared zidovudine plus lamivudine versus placebo.25

This combination of antiretroviral drugs significantly reduced the risk
of HIV transmission at 6 weeks when given in the antenatal (from
36 weeks), intrapartum, and postpartum (to mother and baby for 1
week) periods (regimen A) (AR 16/281 [5.7%] with zidovudine plus
lamivudine v 40/261 [15.3%] with placebo; RR 0.37, 95% CI 0.21
to 0.65; NNT 11, 95% CI 7 to 24) and during the intrapartum and
postpartum periods (regimen B) (AR 24/270 [8.9%] with zidovudine
plus lamivudine v 40/261 [15.3%] with placebo; RR 0.58, 95%
CI 0.36 to 0.94; NNT 16, 95% CI 9 to 126). The RCT found that
zidovudine plus lamivudine given during the intrapartum period
alone (regimen C) did not significantly affect the risk of transmission
at 6 weeks (AR 40/282 [14.2%] with zidovudine plus lamivudine v

40/261 [15.3%] with placebo; RR 0.93, 95% CI 0.62 to 1.40).
However, survival analysis found no significant difference in the
incidence of HIV infection in infants at 18 months (14.9%, 95%
CI 9.4% to 22.8% with regimen A; 18.1%, 95% CI 12.1% to 26.2%
with regimen B; 20.0%, 95% CI 12.9% to 30.1% with regimen C;
and 22.2%, 95% CI 15.9% to 30.2% with placebo; P values not
reported). It also found no significant difference in infant mortality at
18 months (10.1% with regimen A, 14.2% with regimen B, 12.8%
with regimen C, and 13.4% with placebo, P = 0.40). Single drug
versus combination antiretroviral regimens: One RCT (1317
women in South Africa) compared nevirapine (given to the mother
during labour and to the mother and baby within 48 hours of
delivery) versus zidovudine plus lamivudine (given to the mother
during labour and to the mother and baby for 1 week after birth).26

It found no significant difference between nevirapine and zidovudine
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plus lamivudine in HIV infection rate at 8 weeks (excluding intrau-
terine infection: AR 5.7% with nevirapine v 3.6% with zidovudine
plus lamivudine; P = 0.11; overall infection rate: 12.3% with nevi-
rapine v 9.3% with zidovudine plus lamivudine; P = 0.11).

Harms: Zidovudine versus placebo: The review found that intensive
zidovudine significantly increased the risk of neonatal haematologi-
cal toxicity compared with placebo (RR 1.86, 95% CI 1.18 to 2.94;
specific effects undefined). No significant difference was found
between less intensive regimens and placebo (RR 0.77, 95%
CI 0.44 to 1.35).17 Infants who received the most intensive regi-
men and were followed for 18 months had mild reversible anaemia
that resolved by 12 weeks of age.27 The same trial in uninfected
infants followed for a median of 4.2 years found no significant
difference between zidovudine and placebo in growth patterns,
immunological parameters, or the occurrence of childhood can-
cers.28 Alternative zidovudine regimens: The RCT found that the
rate of serious adverse events in mothers and infants was similar for
all regimens. The rates of severe anaemia in infants were
“long–long” 1%; “long–short” 0%; “short–long” 0.3%; and
“short–short” 1.3%.22 Zidovudine versus nevirapine: The RCT of
zidovudine versus nevirapine found no significant difference in
serious adverse effects in mothers and infants (in mothers: 4.0%
with zidovudine v 4.7% with nevirapine; in infants up to 18 months
of age: 19.8% with zidovudine v 20.5% with nevirapine).28 In the
multicentre RCT of nevirapine, adverse events were rare and similar
in the two arms. Most commonly reported was severe “non-rash
toxicity”, especially anaemia, which was in most cases judged to be
unrelated to the study medication (in mothers: 6.2% with nevirap-
ine v 6.1% with placebo; in infants: 32.9% with nevirapine v 27.9%
with placebo). Combination antiretroviral regimens: One RCT
found no difference in adverse effects between zidovudine plus
lamivudine and placebo. For grade 3 and 4 laboratory events before
week 6 (in relation to haemoglobin, leucocytes, lymphocytes,
thrombocytes, creatinine, or transaminase levels) the rates in
mothers were: regimen A 9%, regimen B 6%, regimen C 7%, and
placebo 8%; the corresponding rates in babies were 5% in each of
the groups. Congenital abnormalities for the four groups were:
regimen A 7%, regimen B 8%, regimen C 6%, and placebo 7%. The
rates for neurological events (up to 18 months) in infants were
regimen A 2%, regimen B 4%, regimen C 4%, and placebo 3%.25

Single drug versus combination antiretroviral regimens: One
RCT found no significant difference in adverse effects between
those receiving nevirapine and those receiving zidovudine plus
lamivudine.26 Adverse effects in mothers included deaths (0.8%
with nevirapine v 0.6% with zidovudine plus lamivudine), obstetric
procedures (24% with nevirapine v 26% with zidovudine plus
lamivudine), rash (0.6% with nevirapine v 0.8% with zidovudine plus
lamivudine), and caesarean section (28% with nevirapine v 31%
with zidovudine plus lamivudine). No hepatic or haematological
adverse effects were reported for either group. Adverse effects in
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infants were included deaths (3% in each), respiratory disorders
(16% with nevirapine v 17% with zidovudine plus lamivudine),
infections (8% with nevirapine v 9% with zidovudine plus lamivu-
dine), hepatic adverse effects (3% in each), and rash (2% with
nevirapine v 3% with zidovudine plus lamivudine).

Comment: In the RCT comparing nevirapine versus zidovudine plus lamivudine,
all women received counselling on infant feeding practices and 42%
in each group chose to breast feed.26

OPTION AVOIDING BREAST FEEDING

One RCT in women with HIV who had access to clean water and health
education has found that formula feeding reduces the incidence of HIV in
infants at 24 months without increasing mortality compared with breast
feeding.

Benefits: We found no systematic review. We found one RCT (425 HIV-1 [see
glossary, p 910]) seropositive women with access to clean water
and health education in Kenya) that found that formula feeding
significantly reduced the proportion of infants with HIV at 24 months
compared with breast feeding (AR 31/205 [15%] with formula
feeding v 61/197 [31%] with breast feeding; RR 0.49, 95% CI 0.33
to 0.72; NNT 7, 95% CI 5 to 13).5 Although infants were breast fed
throughout the RCT, the greatest exposure to breast milk occurred
during the first 6 months of life. The RCT found no significant
difference in mortality between breast feeding and formula feeding
at 24 months (AR: 39/204 [19%] with formula feeding v 45/197
[23%] with breast feeding; RR 0.84, 95% CI 0.57 to 1.23).5

Harms: The RCT did not report on adverse effects (see comment below).5

Comment: The RCT did not report on adherence to the intervention. In
countries with high infant mortality, avoiding breast feeding may
increase infant morbidity and mortality further through its effect on
nutrition, immunity, maternal fertility, and birth spacing. Access to
clean water and education when using formula feeds may explain
the similar mortality in breast fed and formula fed infants.

OPTION ELECTIVE CAESAREAN SECTION

One RCT provided limited evidence that elective caesarean section
reduced the incidence of HIV in infants at 18 months compared with
vaginal delivery.

Benefits: We found one systematic review (search date not stated, 1 RCT,
436 women) that compared elective caesarean section at
38 weeks versus vaginal delivery.29 It found that caesarean section
significantly reduced HIV transmission to infants at 18 months
compared with vaginal delivery (AR 3/170 [3%] with caesarean
section v 21/200 [11%] with vaginal delivery; RR 0.16, 95%
CI 0.05 to 0.55; NNT 11, 95% CI 10 to 21).29
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Harms: No serious adverse effects were reported in either group. Postpar-
tum fever was significantly more common in women having caesar-
ean section compared with vaginal delivery (15/225 [7%] with
caesarean section v 2/183 [1%] with vaginal delivery; RR 6.1, 95%
CI 1.5 to 22.0; NNH 18, 95% CI 16 to 50). Postpartum bleeding,
intravascular coagulation, and severe anaemia were rare in both
groups.29

Comment: About 15% of women withdrew from the RCT or were lost to follow
up. None of the women breast fed, although this was not stated as
a specific exclusion criterion. More women who gave birth by
caesarean section versus vaginal delivery had received zidovudine
during pregnancy (70% with caesarean section v 58% with vaginal
delivery); this means that the observed difference between groups
may not have been exclusively due to the different delivery
methods.29

OPTION IMMUNOTHERAPY

One RCT found no significant difference in HIV transmission to infants
from mothers taking zidovudine and either HIV hyperimmune globulin or
immunoglobulin without HIV antibody. However, the study may have been
too small to exclude a clinically important difference.

Benefits: We found one systematic review (search date not stated, 1 RCT,
501 women) that compared HIV hyperimmune globulin versus
immunoglobulin without HIV antibody given to women during preg-
nancy, the intrapartum period, and to their infants at birth.29

Women in both groups received a standard course of zidovudine
and no infants were breast fed. The RCT found no significant
difference in transmission of HIV to 6 months of age between HIV
hyperimmune globulin and immunoglobulin without HIV antibody
regimens (4.1% with HIV hyperimmune globulin v 6.0% with immu-
noglobulin without HIV antibody; CI not reported; P = 0.36).29

Harms: The trial reported no significant adverse effects.29

Comment: The low overall transmission rate (5%) in this study was much lower
than the anticipated rate of greater than 15% used to calculate the
appropriate sample size. The trial is unable to exclude a clinically
important effect of HIV hyperimmune globulin on the number of
children with HIV.29

OPTION VAGINAL MICROBICIDES

One systematic review provided insufficient evidence about the effects of
vaginal microbicides on the incidence of HIV in infants.

Benefits: We found one systematic review (search date 2002).30 It found no
RCTs, but found one quasi-randomised trial (see comment
below).31

Harms: The review found no RCTs (see comment below).30

Comment: The systematic review found one quasi-randomised trial (898
women) that assessed the effectiveness of vaginal irrigation with
chlorhexidine during labour for reducing the risk of transmission.
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HIV positive women at a hospital in Kenya were allocated to vaginal
irrigation or no irrigation during alternate weeks.31 The trial found no
evidence of a lower rate of HIV transmission after vaginal cleansing
versus no cleansing (AR 63/307 [20.5%] with vaginal cleansing v

64/295 [21.7%] without vaginal cleansing; RR 0.95, 95% CI 0.69
to 1.29). The trial reported no adverse effects in mothers or infants.
In the trial, concealment of allocation was inadequate, and the
analysis did not take into account the effect of clustering. Caution is
therefore warranted in interpreting the study findings.31

OPTION VITAMIN SUPPLEMENTS

Three RCTs found that vitamin A supplements given to HIV positive
pregnant women had no significant effect on the risk of HIV infection in
their infants compared with either placebo or no vitamin A. One RCT found
that multivitamins given during pregnancy had no significant effect on HIV
infection in their infants.

Benefits: Vitamin A: We found one systematic review32 (search date 2002, 2
RCTs,33,34 1813 women) comparing vitamin A supplements (with or
without multivitamins) versus placebo given to mothers during the
antenatal and intrapartum period and one subsequent RCT.35 The
review found no significant difference between vitamin A and placebo
in HIV transmission to infants (AR 123/558 [22.0%] with vitamin A v

109/527 [20.7%] with placebo; RR 1.07, 95% CI 0.85 to 1.34).32

The subsequent RCT (697 pregnant women with HIV in Malawi)
compared vitamin A versus no vitamin A given from 18 to 28 weeks’
gestation until delivery.35 It found no significant difference between
vitamin A and no vitamin A in perinatal HIV transmission at 6 weeks
and 24 months (at 6 weeks: AR 26.6% with vitamin A v 27.8% with no
vitamin A; P = 0.76; at 24 months: 27.7% with vitamin A v 32.8% with
no vitamin A; P = 0.21). Multivitamins: We found one RCT.33 It found
no significant difference between multivitamins (given to mothers
during pregnancy and lactation) and placebo in HIV transmission to
infants at 6 weeks (AR 16% with multivitamins v 16% with placebo;
RR 1.04, 95% CI 0.65 to 1.66).33

Harms: Vitamin A: The systematic review32 found no evidence of an effect
of vitamin A versus placebo on the incidence of stillbirth (RR 1.06,
95% CI 0.65 to 1.75); preterm birth either less than 34 weeks
(RR 0.87, 95% CI 0.59 to 1.29) or less than 37 weeks (RR 0.90,
95% CI 0.74 to 1.10); or low birth weight (< 2500 g; RR 0.88, 95%
CI 0.67 to 1.15). A follow up report36 of one RCT33 included in the
review32 found no significant difference between vitamin A and
placebo on infant death by 24 months (AR 25.9% with vitamin A v

24.2% with placebo; RR 1.08, 95% CI 0.84 to 1.39).
Multivitamins: Long term follow up36 of one RCT33 included in the
review32 found no significant difference between multivitamins and
placebo in infant death at 24 months (AR 24.1% with multivitamins
v 26.1% with placebo; RR 0.91, 95% CI 0.71 to 1.17).

Comment: The RCTs were performed because observational studies have
found an association in pregnant women between transmission of
HIV and low serum levels of vitamin A.37 We found one subgroup
analysis36 of one RCT33 that had been included in the systematic
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review.32 The RCT originally compared four treatments taken
throughout pregnancy and lactation in 1083 pregnant women with
HIV-1 (see glossary, p 910) in Tanzania: vitamin A alone, multivita-
mins excluding vitamin A, multivitamins plus vitamin A, or pla-
cebo.33 Subgroup analysis among infants who were HIV negative at
6 weeks of age found that vitamin A taken during pregnancy and
lactation increased the risk of HIV transmission through breast
feeding when compared with placebo (AR 34.2% with vitamin A v

25.4% with placebo; RR 1.38, 95% CI 1.09 to 1.76).36 However,
there was no significant difference between multivitamins and
placebo in HIV transmission from breast feeding (AR 30.7% with
multivitamins v 29.0% with placebo; RR 1.04, 95% CI 0.82 to
1.32). One RCT found that giving vitamin A to pregnant women
reduced both the number of low birth weight infants and also the
number of infants with anaemia at 6 weeks postpartum.35

GLOSSARY
Human immunodeficiency virus type 1 (HIV-1) is the most common cause of
HIV disease throughout the world.
Human immunodeficiency virus type 2 (HIV-2) is predominantly found in West
Africa and is more closely related to the simian immunodeficiency virus than to
HIV-1.

Substantive changes
Antiretroviral drugs One RCT comparing nevirapine versus zidovudine plus lami-
vudine has been added;26 categorisation unchanged.
Avoiding breast feeding Evidence reassessed; recategorised as Likely to be
beneficial (provided that there is access to clean water and health education).
Vitamins A follow up report36 of one RCT33 comparing multivitamins versus
placebo has been added; one RCT comparing vitamin A versus no vitamin A has
been added;35 conclusions unchanged.
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HIV: prevention of opportunistic infections
Search date April 2003

John Ioannidis and David Wilkinson

QUESTIONS

Prophylaxis for Pneumocystis carinii pneumonia (PCP) and
toxoplasmosis . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .917
Prophylaxis for tuberculosis . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .920
Mycobacterium avium complex (MAC) prophylaxis (no previous
MAC) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .923
MAC prophylaxis (previous MAC). . . . . . . . . . . . . . . . . . . . . . . . . . .924
Prophylaxis for cytomegalovirus (CMV), herpes simplex virus (HSV),
and varicella zoster virus (VZV) . . . . . . . . . . . . . . . . . . . . . . . . . . . .925
Prophylaxis for invasive fungal disease (no previous fungal disease). .927
Prophylaxis for invasive fungal disease (previous fungal disease) . . . .928
Discontinuing prophylaxis in people on highly active antiretroviral
treatment (HAART) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .929

INTERVENTIONS

PROPHYLAXIS FOR PCP AND
TOXOPLASMOSIS

Beneficial
TMP/SMX for PCP . . . . . . . . . .917

Likely to be beneficial
Atovaquone (no difference

compared with dapsone or
aerosolised pentamidine for PCP
in people intolerant of
TMP/SMX) . . . . . . . . . . . . . .919

Azithromycin (for PCP) . . . . . . .920

Unknown effectiveness
TMP/SMX (for toxoplasmosis) . .917

PROPHYLAXIS FOR
TUBERCULOSIS

Beneficial
Tuberculosis prophylaxis versus

placebo (in people with positive
tuberculin test) . . . . . . . . . .920

Trade off between benefits and
harms

Isoniazid for 6–12 months (v
combination treatment for 2
months — similar benefits, fewer
harms) . . . . . . . . . . . . . . . .922

MAC PROPHYLAXIS (NO
PREVIOUS MAC)

Likely to be beneficial
Azithromycin . . . . . . . . . . . . . .923
Clarithromycin. . . . . . . . . . . . .923

Trade off between benefits and
harms

Combination treatment (rifabutin
plus either clarithromycin or
azithromycin). . . . . . . . . . . .923

MAC PROPHYLAXIS (PREVIOUS
MAC)

Likely to be beneficial
Clarithromycin, rifabutin, and

ethambutol (v clarithromycin plus
clofazimine). . . . . . . . . . . . .924

Ethambutol added to clarithromycin
plus clofazimine. . . . . . . . . .924

Unknown effectiveness
Rifabutin added to clarithromycin

plus ethambutol. . . . . . . . . .924

Likely to be ineffective or harmful
Clofazimine added to clarithromycin

and ethambutol (v clofazimine
plus ethambutol) . . . . . . . . .924
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PROPHYLAXIS FOR CMV, HSV,
AND VZV

Beneficial
Aciclovir (for HSV and VZV) . . .926

Trade off between benefits and
harms

Oral ganciclovir (in people with
severe CD4 depletion) . . . . .925

Unknown effectiveness
Famciclovir (for recurrent HSV) .927

Likely to be ineffective or harmful
Valaciclovir (v aciclovir for

CMV) . . . . . . . . . . . . . . . . .926

PROPHYLAXIS FOR FUNGAL
DISEASE (NO PREVIOUS
FUNGAL DISEASE)

Trade off between benefits and
harms

Fluconazole or itraconazole . . .927

PROPHYLAXIS FOR FUNGAL
DISEASE (PREVIOUS FUNGAL
DISEASE)

Likely to be beneficial
Itraconazole (for Penicillium

marneffei) . . . . . . . . . . . . . .928

Unknown effectiveness
Itraconazole

(for histoplasmosis) . . . . . . .928

Likely to be ineffective or harmful
Itraconazole (v fluconazole for

maintenance treatment of
cryptococcal meningitis) . . . .928

DISCONTINUATION OF
PROPHYLAXIS IN PEOPLE ON
HAART

Likely to be beneficial
Discontinuing prophylaxis for MAC

in people with CD4 > 100/mm3

on HAART . . . . . . . . . . . . . .930
Discontinuing prophylaxis for PCP

and toxoplasmosis in people with
CD4 > 200/mm3 on HAART .929

Unknown effectiveness
Discontinuing prophylaxis for CMV

in people with CD4 > 100/mm3

on HAART . . . . . . . . . . . . . .930

Covered elsewhere in Clinical
Evidence

Different antiretroviral regimens
(see HIV infection, p 892)

See glossary, p 931

Key Messages

Prophylaxis for P carinii pneumonia (PCP) and toxoplasmosis
¶ Trimethoprim/sulfamethoxazole (TMP/SMX — co-trimoxazole) for PCP

Systematic reviews have found that TMP/SMX reduces the incidence of PCP
compared with placebo or pentamidine. Two systematic reviews have found
that TMP/SMX reduced incidence of PCP compared with dapsone (with or
without pyrimethamine), although only one of these reviews found that the
reduction was significant. One systematic review and one subsequent RCT
found no significant difference between high and low dose TMP/SMX for PCP
prophylaxis, although adverse effects were more common with the higher dose.

¶ Atovaquone (no difference from dapsone or aerosolised pentamidine for
PCP in people intolerant of TMP/SMX) We found no RCTs comparing
atovaquone versus placebo. RCTs found no significant difference in the
incidence of PCP with atovaquone compared with dapsone or aerosolised
pentamidine, both of which are regarded as effective in people intolerant of
TMP/SMX.

¶ Azithromycin (for PCP) One RCT has found that azithromycin, either alone or
in combination with rifabutin, reduces the risk of PCP in people receiving
standard PCP prophylaxis compared with rifabutin alone.
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¶ TMP/SMX (for toxoplasmosis) One RCT found no significant difference
between TMP/SMX and placebo for preventing toxoplasmosis. One systematic
review has found no significant difference between TMP/SMX and dapsone
(with or without pyrimethamine) for preventing toxoplasmosis.

Prophylaxis for tuberculosis
¶ Tuberculosis prophylaxis versus placebo (in people with positive tuber-

culin test) Systematic reviews have found that in people who are HIV and
tuberculin skin test positive, antituberculosis prophylaxis reduces the fre-
quency of tuberculosis compared with placebo over 2–3 years. The reviews
found no evidence of benefit in people who are HIV positive but tuberculin skin
test negative. One RCT found that the benefit of prophylaxis diminished with
time after treatment was stopped.

¶ Isoniazid for 6–12 months (v combination treatment for 2 months —
similar benefits, fewer harms) RCTs found no evidence of a difference in
effectiveness between regimens using combinations of tuberculosis drugs for
2–3 months and those using isoniazid alone for 6–12 months. One RCT found
that multidrug regimens increased the number of people with adverse reac-
tions resulting in cessation of treatment.

M avium complex (MAC) prophylaxis (no previous MAC)
¶ Azithromycin One RCT has found that azithromycin reduces the incidence of

MAC compared with placebo.
¶ Clarithromycin One RCT has found that clarithromycin reduces the incidence

of MAC compared with placebo.
¶ Combination treatment (rifabutin plus either clarithromycin or azithro-

mycin) One RCT has found that rifabutin plus clarithromycin or clarithromycin
alone reduces the incidence of MAC compared with rifabutin alone. One RCT
has found that rifabutin plus azithromycin reduces the incidence of MAC
compared with azithromycin alone or rifabutin alone at 1 year. One systematic
review and two subsequent RCTs found that toxicity, including uveitis, was more
common with combination therapy compared with clarithromycin or rifabutin
alone.

MAC prophylaxis (previous MAC)
¶ Clarithromycin, rifabutin, and ethambutol (v clarithromycin plus clofaz-

imine) One RCT found that clarithromycin, rifabutin and ethambutol reduced
MAC relapse compared with clarithromycin plus clofazimine.

¶ Ethambutol added to clarithromycin plus clofazimine One RCT found that
adding ethambutol to clarithromycin and clofazimine reduced MAC relapse
compared with clarithromycin plus clofazimine.

¶ Rifabutin added to clarithromycin plus ethambutol One RCT found no
significant difference in survival by adding rifabutin to clarithromycin plus
ethambutol in people with previous MAC.

¶ Clofazimine added to ethambutol plus clarithromycin (v clofazimine plus
ethambutol) One RCT found that adding clarithromycin to clofazimine and
ethambutol was associated with higher mortality compared with clofazimine
plus ethambutol.

Prophylaxis for cytomegalovirus (CMV), herpes simplex virus (HSV), and
varicella zoster virus (VZV)
¶ Aciclovir (for HSV and VZV) One systematic review has found that aciclovir

reduces HSV and
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¶ Oral ganciclovir (in people with severe CD4 depletion) One RCT has found
that oral ganciclovir reduces the incidence of CMV in people with severe CD4
depletion compared with placebo. It found that 25% of people taking ganci-
clovir developed severe neutropenia. A second RCT found no significant
differences between treatments.

¶ Famciclovir (for recurrent HSV) One small RCT found that famciclovir
reduced the rate of viral shedding compared with placebo, but provided
insufficient evidence on the effect of famciclovir on HSV recurrence.

¶ Valaciclovir (v aciclovir for CMV) One RCT has found that valaciclovir versus
aciclovir reduces the incidence of CMV, but may be associated with increased
mortality.

Prophylaxis for fungal disease (no previous fungal disease)
¶ Fluconazole or itraconazole RCTs in people with advanced HIV disease have

found that both fluconazole and itraconazole reduce the incidence of invasive
fungal infections compared with placebo. One RCT found that fluconazole
reduced the incidence of invasive fungal disease and mucocutaneous candi-
diasis compared with clotrimazole. One RCT found no difference between high
and low dose fluconazole.

Prophylaxis for fungal disease (previous fungal disease)
¶ Itraconazole (for P marneffei) Two RCTs have found that itraconazole

reduces the incidence of relapse of P marneffei infection and candidiasis

compared with placebo.

¶ Itraconazole (for histoplasmosis) We found no RCTs.
¶ Itraconazole (v fluconazole for maintenance treatment of cryptococcal

meningitis) One RCT found that itraconazole increased the risk of relapse of
cryptococcal meningitis compared with fluconazole.

Discontinuation of prophylaxis in people on highly active antiretroviral
treatment (HAART)
¶ Discontinuing prophylaxis for MAC in people with CD4 > 100/mm3 on

HAART Two RCTs in people taking HAART found that discontinuation of
prophylaxis for MAC disease did not increase the incidence of MAC disease.

¶ Discontinuing prophylaxis for PCP and toxoplasmosis in people with
CD4 > 200/mm3 on HAART One systematic review of two unblinded RCTs in
people taking HAART found that discontinuation of prophylaxis did not increase
the incidence of PCP. Two unblinded RCTs found that discontinuation of
prophylaxis did not increase the incidence of toxoplasmosis.

¶ Discontinuing prophylaxis for CMV in people with CD4 > 100/mm3 on
HAART We found insufficient evidence on the effects of discontinuation of
maintenance treatment for CMV retinitis or other end organ disease in people
taking HAART.

DEFINITION Opportunistic infections are intercurrent infections that occur in
people infected with HIV. Prophylaxis aims to avoid either the first
occurrence of these infections (primary prophylaxis) or their recur-
rence (secondary prophylaxis, maintenance treatment). This review
includes Pneumocystis carinii pneumonia (PCP), Toxoplasma gondii

encephalitis, Mycobacterium tuberculosis, Mycobacterium avium

complex (MAC) disease, cytomegalovirus (CMV) disease (most
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often retinitis), infections from other herpesviruses (herpes simplex
virus [HSV] and varicella zoster virus [VZV]), and invasive fungal
disease (Cryptococcus neoformans, Histoplasma capsulatum, and
Penicillium marneffei [see glossary, p 931]).

INCIDENCE/
PREVALENCE

The incidence of opportunistic infections is high in people with
immune impairment. Data available before the introduction of
highly active antiretroviral treatment (HAART) suggest that, with a
CD4 < 250/mm3, the 2 year probability of developing an opportun-
istic infection is 40% for PCP, 22% for CMV, 18% for MAC, 6% for
toxoplasmosis, and 5% for cryptococcal meningitis.1 The introduc-
tion of HAART has reduced the rate of opportunistic infections. One
cohort study found that the introduction of HAART decreased the
incidence of PCP by 94%, CMV by 82%, and MAC by 64%, as
presenting AIDS events. HAART decreased the incidence of events
subsequent to the diagnosis of AIDS by 84% for PCP, 82% for CMV,
and 97% for MAC.2

AETIOLOGY/
RISK FACTORS

Opportunistic infections are caused by a wide array of pathogens
and result from immune defects induced by HIV. The risk of
developing opportunistic infections increases dramatically with pro-
gressive impairment of the immune system. Each opportunistic
infection has a different threshold of immune impairment, beyond
which the risk increases substantially.1 Opportunistic pathogens
may infect the immunocompromised host de novo, but usually they
are simply reactivations of latent pathogens in such hosts.

PROGNOSIS Prognosis depends on the type of opportunistic infection. Even with
treatment they may cause serious morbidity and mortality. Most
deaths owing to HIV infection are caused by opportunistic
infections.

AIMS OF
INTERVENTION

To prevent the occurrence and relapse of opportunistic infections;
to discontinue unnecessary prophylaxis; to minimise adverse
effects of prophylaxis and loss of quality of life.

OUTCOMES First occurrence and relapse of opportunistic infections and adverse
effects of treatments. We have not considered neoplastic diseases
associated with specific opportunistic infections.

METHODS Clinical Evidence search and appraisal April 2003. We also
reviewed abstract books/CDs for the following conferences held
between 1995 and early 2001: European Clinical AIDS, HIV Drug
Treatment, Interscience Conferences on Antimicrobial Agents and
Chemotherapy, National Conferences on Human Retroviruses and
Opportunistic Infections, and World AIDS Conference. We placed
emphasis on systematic reviews and RCTs published after 1993.

QUESTION What are the effects of prophylaxis for P carinii
pneumonia (PCP) and toxoplasmosis?

John Ioannidis

OPTION TRIMETHOPRIM/SULFAMETHOXAZOLE
(TMP/SMX — CO-TRIMOXAZOLE)

Systematic reviews have found that TMP/SMX (co-trimoxazole) is more
effective than pentamidine or placebo at reducing the incidence of PCP.
One RCT found no significant difference between TMP/SMX and placebo
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for preventing PCP or toxoplasmosis. Two systematic reviews have found
that TMP/SMX reduced incidence of PCP compared with dapsone (with or
without pyrimethamine), although only one of these reviews found that
the reduction was significant. One systematic review has found no
difference between TMP/SMX and dapsone (with or without
pyrimethamine) for incidence of toxoplasmosis. One systematic review
and one subsequent RCT found no significant difference between high
and low dose TMP/SMX for PCP prophylaxis, although adverse effects are
more common with the higher dose.

Benefits: We found two systematic reviews (search dates 19953 and not
stated4). TMP/SMX versus placebo: The first systematic review
(35 RCTs) found that prophylaxis with TMP/SMX reduced the inci-
dence of PCP more than placebo (RR 0.32, 95% CI 0.23 to 0.46).
One subsequent RCT (545 people in sub-Saharan Africa with
symptomatic disease; second or third clinical stage disease in the
WHO staging system [see glossary, p 931]; regardless of CD4 cell
count) comparing TMP/SMX with placebo found no significant
difference in incidence of PCP or toxoplasmosis.5 TMP/SMX versus
pentamidine: The first systematic review found that TMP/SMX
compared with aerosolised pentamidine significantly reduced the
incidence of PCP (RR 0.58, 95% CI 0.45 to 0.75).3 The second
systematic review found no significant difference between TMP/
SMX and aerosolised pentamidine for preventing toxoplasmosis
(RR 0.78, 95% CI 0.55 to 1.11).4 TMP/SMX versus dapsone
(with or without pyrimethamine): The first systematic review
found that TMP/SMX compared with dapsone (with or without
pyrimethamine) reduced the incidence of PCP, but the result did not
reach significance (RR 0.61, 95% CI 0.34 to 1.10).3 The second
review found that TMP/SMX was significantly more effective in
preventing PCP than dapsone/pyrimethamine (RR 0.49, 95%
CI 0.26 to 0.92).4 It found no significant difference between TMP/
SMX and dapsone/pyrimethamine in preventing toxoplasmosis
(RR 1.17, 95% CI 0.68 to 2.04). High versus low dose TMP/SMX:
The first systematic review found no significant difference in the rate
of PCP infection between lower dose (160/800 mg 3 times/week or
80/400 mg/day) and higher dose (160/800 mg/day) TMP/SMX (fail-
ure rate per 100 person years was 1.6, 95% CI 0.9 to 2.5 with lower
dose v 0.5, 95% CI 0 to 2.9 with higher dose; significance not
reported).3 One subsequent RCT (2625 people) also found no
significant difference in the rate of PCP infection in people receiving
TMP/SMX 160/800 mg daily compared with three times weekly (3.5
v 4.1 per 100 person years; P = 0.16).6

Harms: TMP/SMX: The first systematic review found that severe adverse
effects (predominantly rash, fever, and haematological effects lead-
ing to discontinuation within 1 year) occurred in more people taking
higher doses of TMP/SMX than in those taking lower doses (25% v

15%).3 The RCT comparing high dose with low dose TMP/SMX found
that discontinuation because of adverse effects was significantly
more common in people taking high doses of TMP/SMX (RR 2.14;
P < 0.001).6 The RCT in sub-Saharan Africa found that people on
TMP/SMX were less likely to suffer a serious event (death or hospital
admission, irrespective of the cause) than those on placebo,
regardless of their initial CD4 cell count (HR 0.57, 95% CI 0.43 to
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0.75; P < 0.001).5 Moderate neutropenia occurred more fre-
quently with TMP/SMX (neutropenia AR 62/271 [23%] with TMP/
SMX v 26/244 [10%] with placebo; RR 2.1, 95% 1.4 to 3.3;
NNH 8, 95% CI 5 to 14). Two RCTs (largest 377 people) found that
gradual initiation of TMP/SMX may improve tolerance of the regimen
compared with abrupt initiation.7,8 Two RCTs (238 people; 50
people) found no significant benefit from acetylcysteine in prevent-
ing TMP/SMX hypersensitivity reactions in HIV infected people.9,10

Dapsone: The first systematic review found that adverse effects
were more frequent with high doses than low doses of dapsone
(29% v 12%).3 A third systematic review (search date 1996, 16
trials, 4267 people) evaluating dapsone toxicity found no significant
difference in mortality between dapsone and other prophylaxis (OR
for mortality for dapsone v other prophylaxis 1.11, 95% CI 0.96 to
1.29).11 Pentamidine: Bronchospasm occurred in 3% of people
taking aerosolised pentamidine 300 mg monthly.3

Comment: Concomitant coverage for toxoplasmosis: Standard TMP/SMX
prophylaxis or dapsone should offer adequate coverage for toxo-
plasmosis. Pentamidine has no intrinsic activity against T gondii.
Toxoplasmosis risk is probably clinically meaningful only with
CD4 < 100/mm3 and positive toxoplasma serology.1 Role of highly
active antiretroviral treatment (HAART): We found more than 50
RCTs on the prophylaxis of PCP and/or toxoplasmosis, but their
results should be interpreted with caution because they were
conducted mostly before the advent and widespread use of HAART.
Although this is unlikely to affect the comparative results, HAART
has resulted in a large decrease in the rate of PCP, toxoplasmosis,
and other opportunistic infections; therefore, the absolute benefits
of these prophylactic regimens are probably smaller when used with
HAART. Prophylaxis in Africa: Beneficial effects of TMP/SMX in
Africa may be largely because of prophylaxis for bacterial infections
rather than PCP. The largest trial conducted in Africa found that
TMP/SMX significantly reduced mortality and hospital admissions.5

However, a smaller trial (100 people) found no significant effect on
mortality or hospital admission, although it may have lacked power
to detect a significant difference (HR for death or hospital admission
1.10, 95% CI 0.57 to 2.13).12

OPTION ATOVAQUONE IN TRIMETHOPRIM/SULFAMETHOXAZOLE
(TMP/SMX — CO-TRIMOXAZOLE) INTOLERANT PEOPLE

We found no RCTs comparing atovaquone versus placebo. RCTs found no
significant difference between atovaquone versus dapsone or aerosolised
pentamidine in preventing PCP.

Benefits: We found no systematic review. Versus placebo: We found no
RCTs. Versus dapsone: One RCT (1057 people intolerant of
TMP/SMX, of whom 298 had a history of PCP) found no significant
difference between atovaquone 1500 mg daily compared with
dapsone 100 mg daily (15.7 v 18.4 cases of PCP per 100 person
years; P = 0.20).13 Versus pentamidine: One RCT (549 people
intolerant of TMP/SMX) compared high dose with low dose

HIV: prevention of opportunistic infections
H

IV
and

AID
S

919

 BMJ Publishing Group Ltd 2004



atovaquone (1500 mg/day v 750 mg/day) with monthly aerosolised
pentamidine (300 mg). It found no significant difference between
the groups in the incidence of PCP (26% v 22% v 17%) or mortality
(20% v 13% v 18%) after a median follow up of 11.3 months.14

Harms: The RCT comparing atovaquone with dapsone found that the overall
risk of stopping treatment because of adverse effects was similar in
the two arms (RR 0.94, 95% CI 0.74 to 1.19).13 Atovaquone was
stopped more frequently than dapsone in people who were receiv-
ing dapsone at baseline (RR 3.78, 95% CI 2.37 to 6.01), and less
frequently in people not receiving dapsone at baseline (RR 0.42,
95% CI 0.30 to 0.58).

Comment: See role of highly active antiretroviral treatment in comment under
TMP/SMX, p 919.

OPTION AZITHROMYCIN

One RCT has found that azithromycin, either alone or in combination with
rifabutin, reduces the risk of PCP compared with rifabutin alone in people
receiving standard PCP prophylaxis.

Benefits: We found no systematic review. Versus placebo: We found no
RCTs. Versus other drugs: We found one RCT (693 people) that
compared azithromycin, rifabutin, and both drugs in combination in
people who were already receiving standard PCP prophylaxis. It
found that azithromycin, either alone or in combination with rifabu-
tin, reduced the relative risk of developing PCP by 45% when
compared with rifabutin alone (P = 0.008).15

Harms: Gastrointestinal adverse effects are common with azithromycin, but
they are usually mild and do not lead to stopping treatment. The
addition of rifabutin significantly increased the risk of stopping
treatment (RR 1.67; P = 0.03).16

Comment: See role of highly active antiretroviral treatment in comment under
trimethoprim/sulfamethoxazole (co-trimoxazole), p 919. The low
incidence of PCP infection in people taking highly active antiretro-
viral treatment means that the absolute benefit of prophylaxis is
smaller.

QUESTION What are the effects of antituberculosis prophylaxis in
people with HIV infection?

David Wilkinson

OPTION ANTITUBERCULOSIS PROPHYLACTIC REGIMENS VERSUS
PLACEBO

Two systematic reviews have found that in people who are HIV and
tuberculin skin test positive, antituberculosis prophylaxis reduces
frequency of tuberculosis compared with placebo over 2–3 years. The
reviews found no evidence of benefit in people who are HIV positive but
tuberculin skin test negative. One RCT found that the benefit of
prophylaxis diminished with time after treatment was stopped.
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Benefits: We found two systematic reviews.17,18 The first systematic review
(search date 2000) identified seven RCTs in 4652 HIV positive
adults from Haiti, Kenya, USA, Zambia, and Uganda.17 All com-
pared isoniazid (6–12 months) or combination treatment (3
months) with placebo. Mean follow up was 2–3 years, and the main
outcomes, stratified by tuberculin skin test positivity, were tubercu-
losis (either microbiological or clinical) and death. Among tuberculin
skin test positive adults, antituberculosis prophylaxis significantly
reduced the incidence of tuberculosis (RR compared with placebo
0.24, 95% CI 0.14 to 0.40) and was associated with a non-
significant reduction in the risk of death (RR compared with placebo
0.77, 95% CI 0.58 to 1.03). Among tuberculin skin test negative
adults there was no significant difference in risk of tuberculosis (RR
compared with placebo 0.87, 95% CI 0.56 to 1.36) or death (RR
compared with placebo 1.07, 95% CI 0.88 to 1.30). The second
review (search date not stated, 7 trials, 4529 people) compared
isoniazid versus placebo only.18 Among tuberculin skin test positive
participants, the incidence of tuberculosis was significantly reduced
(RR compared with placebo 0.40, 95% CI 0.24 to 0.65), but again
there was no significant difference among tuberculin skin test
negative participants (RR compared with placebo 0.84, 95%
CI 0.54 to 1.30). This review found no evidence of any impact on
mortality.18 One of the RCTs included in the systematic reviews
(1053 Zambian adults; 161 tuberculin skin test positive, 517
negative, the rest unknown) comparing isoniazid versus rifampicin
plus pyrazinamide versus placebo for up to 6 months recently
published results at 3 years’ follow up.19 Many people taking
placebo were offered isoniazid after randomisation. Intention to
treat analysis found that isoniazid or rifampicin plus pyrazinamide
versus placebo significantly reduced the risk of tuberculosis at 2.5
years (cumulative AR not provided; RR 0.55, 95% CI 0.32 to 0.93),
although the benefit diminished over this time. We found one
subsequent RCT published as a letter (see comment below).20

Harms: Data on adverse drug reactions were not always stratified by
tuberculin skin test positivity. In the first review there was a signifi-
cant increase in adverse drug reactions requiring cessation of
treatment with isoniazid compared with placebo (RR 1.75, 95%
CI 1.23 to 2.47).17 In the second review, the estimated RR was
1.36 (95% CI 1.00 to 1.86).18

Comment: Without prophylaxis, people who are HIV and tuberculin skin test
positive have a 50% or more lifetime risk of developing tuberculosis
compared with a 10% lifetime risk in people who are HIV positive
but tuberculin skin test negative.21 Clinical features of tuberculosis
may be atypical in people with HIV infection and diagnosis may be
more difficult, disease progression more rapid, and outcome worse.
The subsequent RCT published as a letter (237 HIV positive Haitian
adults with negative tuberculin skin test) found no significant
difference between isoniazid (300 mg) versus no treatment in
mortality, or the incidence of AIDS or tuberculosis at 1 year.20
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OPTION DIFFERENT ANTITUBERCULOSIS PROPHYLACTIC
REGIMENS

RCTs found no evidence of a difference in effectiveness between
regimens using combinations of tuberculosis drugs for 2–3 months and
those using isoniazid alone for 6–12 months. One RCT found that
multidrug regimens increased the number of people with adverse
reactions resulting in cessation of treatment.

Benefits: We found no systematic review. We found six RCTs.19,22–26 Three
RCTs (750, 1583, and 393 people) compared isoniazid versus
rifampicin/pyrazinamide in people who were HIV and tuberculin skin
test positive.22–24 All found no significant difference in rates of
tuberculosis. The fourth RCT (1564 HIV and tuberculin skin test
positive people from Uganda) compared three treatments (isoniazid
alone, isoniazid plus rifampicin and isoniazid, rifampicin, and pyrazi-
namide) versus placebo.25 It reported comparisons between each
regimen versus placebo, but did not directly compare different
regimens against each other (see comment). The fifth RCT (133
adults, mixed tuberculin skin test positive and negative) comparing
isoniazid for 12 months versus isoniazid plus rifampicin for 3
months found no significant difference in the incidence of tubercu-
losis (AR 4.2% with isoniazid v 2.1% with isoniazid plus rifampicin;
RR 0.51, 95% CI 0.09 to 2.8).26 The sixth RCT (1053 Zambian
adults; 161 tuberculin skin test positive, 517 negative, the rest
unknown) compared isoniazid for 6 months versus rifampicin plus
pyrazinamide for 3 months versus placebo.19 Many people in the
placebo group were offered isoniazid after randomisation. Intention
to treat analysis found no significant difference between isoniazid
versus rifampicin plus pyrazinamide in the rate of tuberculosis at
any time during a mean follow up of 3 years.

Harms: One RCT found that the proportion of people discontinuing treat-
ment increased with the number of drugs given: isoniazid 1%,
isoniazid plus rifampicin 2%, and all three drugs 6%.23

Comment: The fourth RCT compared each of three drug regimens versus
placebo, but not versus each other.25 It found that the risk of
tuberculosis was significantly reduced with isoniazid alone (RR
compared with placebo 0.33, 95% CI 0.14 to 0.77), and with
isoniazid and rifampicin combined (RR compared with placebo
0.40, 95% CI 0.18 to 0.86). However, it found only a non-
significant trend toward reduction with isoniazid, rifampicin, and
pyrazinamide combined (RR compared with placebo 0.51, 95%
CI 0.24 to 1.08). There is concern about emergence of rifampicin
resistance if this drug is used in antituberculosis prophylaxis,
although we found no reports of this. There is a theoretical risk that
widespread, unsupervised use of isoniazid alone could promote
resistance to this drug, although we found no evidence that this has
happened.
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QUESTION What are the effects of prophylaxis for disseminated
M avium complex (MAC) disease for people without
previous MAC disease?

John Ioannidis

OPTION AZITHROMYCIN

One RCT has found that azithromycin significantly reduces the incidence
of MAC compared with placebo.

Benefits: We found no systematic review. One RCT (174 people with AIDS and
CD4 < 100/mm3) found that azithromycin reduced the incidence of
MAC more than placebo (11% v 25%; P = 0.004).27

Harms: Gastrointestinal adverse effects were more likely with azithromycin
than with placebo (71/90 [79%] v 25/91 [28%]; NNH 2, CI not
provided), but they were rarely severe enough to cause discontinu-
ation of treatment (8% v 2% in the two arms; P = 0.14).27

Comment: Prospective cohort studies found that the risk of disseminated MAC
disease increased substantially with a lower CD4 count and was
clinically important only for CD4 < 50/mm3.1 Role of highly active
antiretroviral treatment (HAART): Most of the RCTs of MAC
prophylaxis were conducted before the widespread use of HAART.
HAART reduces the absolute risk of MAC infection. The absolute risk
reduction of prophylactic regimens may be smaller when used in
people treated with HAART.

OPTION CLARITHROMYCIN

One RCT has found that clarithromycin reduces the incidence of MAC
compared with placebo.

Benefits: We found one systematic review (search date 1997) of prophylaxis
and treatment of MAC.28 It identified one RCT (682 people with
advanced AIDS) that found that clarithromycin compared with
placebo significantly reduced the incidence of MAC (6% v 16%;
HR 0.31, 95% CI 0.18 to 0.53). It found no significant difference in
the death rate (32% v 41%; HR 0.75; P = 0.026).29

Harms: Adverse effects led to discontinuation of treatment in slightly more
people taking clarithromycin than placebo (8% v 6%; P = 0.45).
More people taking clarithromycin suffered altered taste (11% v

2%) or rectal disorders (8% v 3%).27

Comment: Prospective cohort studies found that the risk of disseminated MAC
disease increased substantially with a lower CD4 count and was
clinically important only for CD4 < 50/mm3.1 See role of highly
active antiretroviral treatment in comment under azithromycin,
p 920.

OPTION COMBINATION TREATMENT

One RCT has found that clarithromycin alone and clarithromycin plus
rifabutin both reduce the incidence of MAC compared with rifabutin alone.
One RCT found that azithromycin plus rifabutin reduced the incidence of
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MAC compared with azithromycin alone or rifabutin alone. One systematic
review and two subsequent RCTs found that toxicity, including uveitis, was
more common with combination therapy than with clarithromycin or
rifabutin alone.

Benefits: Clarithromycin plus rifabutin: We found no systematic review.
One RCT (1178 people with AIDS) compared rifabutin versus
clarithromycin versus clarithromycin plus rifabutin.30 It found that
the risk of MAC was significantly reduced in the clarithromycin alone
group (RR 0.56 for clarithromycin v rifabutin; P = 0.005) and the
combination group when compared with rifabutin alone (RR 0.43
for combination v rifabutin; P = 0.0003). There was no significant
difference in the risk of MAC between the combination and clari-
thromycin arms (P = 0.36). Azithromycin plus rifabutin: One RCT
(693 people) found that the combination of azithromycin plus
rifabutin versus azithromycin alone or rifabutin alone significantly
reduced the incidence of MAC at 1 year (15.3% with rifabutin v

7.6% for azithromycin v 2.8% with rifabutin plus azithromycin;
P = 0.008 for rifabutin v azithromycin; P = 0.03 for combination v

azithromycin).16

Harms: In one RCT, dose limiting toxicity was more likely with azithromycin
plus rifabutin than with azithromycin alone (HR 1.67; P = 0.03).16

In another RCT, adverse events occurred in 31% of people receiving
the combination of clarithromycin and rifabutin compared with 16%
on clarithromycin alone and 18% on rifabutin alone (P < 0.001).28

Uveitis occurred in 42 people: 33 were on clarithromycin plus
rifabutin, seven were on rifabutin alone, and two were on clarithro-
mycin alone. Uveitis: We found one systematic review (search date
1994, 54 people with rifabutin associated uveitis).31 It found that
uveitis was dose dependent. It occurred from 2 weeks to more than
7 months after initiation of rifabutin treatment, and was more likely
in people taking rifabutin and clarithromycin. In most people, uveitis
resolved 1–2 months after discontinuation of rifabutin.

Comment: Prospective cohort studies found that the risk of disseminated MAC
disease increased substantially with a lower CD4 count and was
clinically important only for CD4 < 50/mm3.1 Clarithromycin may
inhibit rifabutin metabolism; rifabutin may decrease levels of dela-
virdine and saquinavir. See role of highly active antiretroviral treat-
ment in comment under azithromycin, p 920.

QUESTION What are the effects of prophylaxis for disseminated
M avium complex (MAC) disease for people with
previous MAC disease?

John Ioannidis

OPTION COMBINATION TREATMENT

One RCT found that adding ethambutol to clarithromycin and clofazimine
reduced MAC relapse compared with clarithromycin plus clofazimine. One
RCT found that adding clofazimine to clarithromycin and ethambutol was
associated with higher mortality. One RCT found that clarithromycin,
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rifabutin and ethambutol reduced MAC relapse compared with
clarithromycin plus clofazimine. One RCT found no significant difference
in survival by adding rifabutin to clarithromycin plus ethambutol.

Benefits: We found no systematic review but found four RCTs.32–35

Clarithromycin, clofazimine, and ethambutol versus
clarithromycin and clofazimine: The first RCT (95 people) found
that the combination of clarithromycin 1000 mg daily, clofazimine,
and ethambutol was associated with significantly fewer relapses of
MAC than the combination of clarithromycin plus clofazimine with-
out ethambutol (68% relapsed in 3 drug regimen v 12% in 2 drug
regimen at 36 weeks; P = 0.004).32 Clarithromycin, clofazimine,
and ethambutol versus clarithromycin and ethambutol: The
second RCT (106 people) found that the addition of clofazimine to
clarithromycin and ethambutol did not improve clinical response
and was associated with higher mortality (see harms below).33

Clarithromycin, rifabutin, and ethambutol versus
clarithromycin and clofazimine: The third RCT (144 people)
found that the combination of clarithromycin, rifabutin, and etham-
butol reduced the relapse rate of MAC compared with clarithromy-
cin plus clofazimine.34 Clarithromycin and ethambutol versus
rifabutin, clarithromycin, and ethambutol: The fourth RCT (198
people) found no significant difference in survival between people
taking clarithromycin plus ethambutol and people taking clarithro-
mycin plus ethambutol plus rifabutin.35

Harms: The second RCT, which added clofazimine to clarithromycin plus
rifabutin, found higher mortality in the clofazimine arm (62% with
clofazimine v 38% without clofazimine; P = 0.012).33 High doses of
clarithromycin (1000 mg twice daily)36,37 and clofazimine33

increased mortality. One RCT (85 people) comparing clarithromycin
500 mg twice daily versus 1000 mg twice daily found that, after a
median follow up of 4.5 months, more people died with the higher
dose (17/40 [43%] with 1000 mg twice daily v 10/45 [22%] with
500 mg twice daily; ARI 20%, 95% CI 0.2% to 33%; NNH 5, 95%
CI 3 to 470).36 A similar difference was seen in another RCT (154
people).37 Combinations of drugs may lead to increased toxicity.
Optic neuropathy may occur with ethambutol, but has not been
reported in RCTs in people with HIV, where the dose and symptoms
were carefully monitored.35,36

Comment: The observed increased mortality associated with clofazimine and
high doses of clarithromycin has led to avoidance of these drugs.

QUESTION What are the effects of prophylaxis for cytomegalovirus
(CMV), herpes simplex virus (HSV), and varicella zoster
virus (VZV)?

John Ioannidis

OPTION GANCICLOVIR

One RCT has found that oral ganciclovir reduces the incidence of CMV in
people with severe CD4 depletion compared with placebo. It found that
25% of people who did not take ganciclovir developed severe
neutropenia. A second RCT found no significant differences.
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Benefits: We found no systematic review. Versus placebo: We found two
RCTs.38,39 The first RCT (725 people with a median CD4 count of
22/mm3) found that oral ganciclovir halved the incidence of CMV
compared with placebo (event rate 16% v 30%; P = 0.001).38 The
second RCT (994 HIV-1 infected people with CD4 < 100/mm3 and
CMV seropositivity) found no significant difference in the rate of
CMV in people taking oral ganciclovir compared with placebo (event
rates 13.1 v 14.6 per 100 person years; HR 0.92, 95% CI 0.65 to
1.27).39 Both RCTs found no significant difference in overall
mortality.

Harms: In the first RCT, severe neutropenia that required granulocyte colony
stimulating factor was more common with ganciclovir versus pla-
cebo (24% v 9%).38

Comment: Differences in the results of RCTs may have arisen by chance or
owing to protocol variability; for example, no baseline ophthalmo-
logic examinations were performed in the second trial.39 The low
incidence of CMV disease in people taking highly active antiretrovi-
ral treatment, and the high rates of adverse events, means that the
clinical value of oral ganciclovir in people who have not had active
CMV disease is unclear.

OPTION ACICLOVIR AND VALACICLOVIR

One systematic review has found that aciclovir does not reduce the
incidence of CMV disease, but reduces HSV and VZV infection and overall
mortality in people at different clinical stages of HIV infection compared
with placebo. One RCT found that valaciclovir reduced the incidence of
CMV disease more than aciclovir, but non-significantly increased
mortality.

Benefits: We found one systematic review of individual patient data (search
date not stated, 8 RCTs) in people with HIV infection (ranging from
asymptomatic infection to full-blown AIDS).40 It found no significant
difference in protection against CMV disease between aciclovir
compared with no treatment or placebo. However, aciclovir signifi-
cantly reduced overall mortality (RR 0.81; P = 0.04) and HSV and
VZV infections (P < 0.001 for both).40 One RCT (1227 CMV sero-
positive people with CD4 < 100/mm3) compared valaciclovir, high
dose aciclovir, and low dose aciclovir. It found increased mortality in
the valaciclovir group, which did not reach statistical significance
(P = 0.06).41 The CMV rate was lower in the valaciclovir group than
the aciclovir groups (12% v 18%; P = 0.03).

Harms: One RCT found that toxicity and early medication discontinuations
were significantly more frequent in the valaciclovir arm (1 year
discontinuation rate: 51% for valaciclovir v 46% for high dose
aciclovir v 41% for low dose aciclovir).39

Comment: The survival benefit with aciclovir is unclear. The absolute risk
reduction may be higher in people who have frequent HSV or VZV
infections.
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OPTION FAMCICLOVIR

One small RCT found that famciclovir reduced the rate of viral shedding
compared with placebo, but provided insufficient evidence on the effect
of famciclovir on HSV recurrence.

Benefits: We found no systematic review. One small crossover placebo
controlled RCT (48 people) found that famciclovir suppressed HSV
in people with frequent recurrences (HSV was isolated in 9/1071
famciclovir days v 122/1114 placebo days; P < 0.001).42 Break-
through reactivations on famciclovir were short lived and often
asymptomatic.

Harms: Famciclovir was well tolerated, and the incidence of adverse effects
was similar in both groups.

Comment: The conclusions of this study are difficult to interpret. The randomi-
sation process allocated participants to groups, but the intention to
treat analysis involved the number of days with symptoms rather
than the number of participants who improved. There was no
assessment of statistical significance of clinical outcomes. The
trial’s analysis is impeded by a high withdrawal rate.

QUESTION What are the effects of prophylaxis for invasive fungal
disease in people without previous fungal disease?

John Ioannidis

OPTION AZOLES

RCTs in people with advanced HIV disease have found that both
fluconazole and itraconazole reduce the incidence of invasive fungal
infections compared with placebo. One RCT found that fluconazole
reduced the incidence of invasive fungal disease and mucocutaneous
candidiasis more than clotrimazole. One RCT found no difference between
high and low dose fluconazole.

Benefits: We found no systematic review. Fluconazole versus placebo: One
RCT (323 women with CD4 ≤ 300/mm3) found that fluconazole
versus placebo significantly reduced the incidence of candidiasis
(44% v 58% suffered at least 1 episode of candidiasis; RR 0.56,
95% CI 0.41 to 0.77).43 Itraconazole versus placebo: We found
three RCTs.44–46 The first RCT (295 people with advanced HIV
disease) found that itraconazole reduced the incidence of invasive
fungal infections (P = 0.0007).44 It found no significant effect on
recurrent or refractory candidiasis. The second RCT (129 people
with CD4 cell count < 200/mm3) also found that itraconazole
reduced invasive fungal infections compared with placebo after a
median of about 40 weeks (AR 1.6% with itraconazole v 16.7% with
placebo; RR 0.1; P = 0.003; CI not stated).45 In the third RCT (344
people with CD4 cell count < 300/mm3), itraconazole did not
significantly reduce invasive fungal infections compared with pla-
cebo (AR 5.9% with itraconazole v 7.0% with placebo; P = 0.42).46

However, the study may have lacked power to detect clinically
important differences. High dose versus low dose fluconazole:
One RCT (636 people) compared fluconazole 200 mg daily with
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400 mg once weekly and found no difference in the rate of invasive
fungal infections over a follow up of 74 weeks (8% v 6%; ARR
+2.2%, 95% CI –1.7% to +6.%).47 However, the incidence of
candidiasis was twice as common in people taking the weekly dose.
Fluconazole versus clotrimazole: One RCT found that fluconazole
reduced the incidence of invasive fungal disease and mucocutane-
ous candidal infections compared with clotrimazole (4% v 11%;
hazard ratio 3.3, 95% CI 1.5 to 7.6).48

Harms: Congenital anomalies have occurred in a few children born to
mothers receiving fluconazole. Itraconazole is embryotoxic and
teratogenic in animals. Trials have therefore excluded pregnant
women. Azoles may interact with antiretroviral regimens.49 Azole
drugs inhibit the metabolism of some drugs such as terfenadine.
Theoretically they may increase the risk of sudden death because of
ventricular tachycardia.

Comment: Azoles effectively reduce invasive fungal disease. Any absolute
benefit is probably even lower in people treated with highly active
antiretroviral treatment. Lack of evidence of any survival benefit,
potential for complex drug interactions with current antiretroviral
regimens, and potential for developing resistant fungal isolates
means that there is doubt about routine antifungal prophylaxis in
HIV infected people without previous invasive fungal disease.

QUESTION What are the effects of prophylaxis for invasive fungal
disease in people with previous fungal disease?

John Ioannidis

OPTION AZOLES

Two RCTs found that itraconazole reduced the incidence of relapse of
P marneffei infection and candidiasis compared with placebo. One RCT
found that itraconazole increased the relapse of cryptococcal meningitis
compared with fluconazole. We found no RCTs on intraconazole for
histoplasmosis.

Benefits: We found no systematic review. Itraconazole versus placebo:
One RCT (71 people with AIDS in Asia) found that itraconazole
significantly reduced the relapse of P marneffei infection (see
glossary, p 931) compared with placebo (0/36 [0%] v 20/35 [57%]
relapsed within 1 year; P < 0.001).50 A second RCT (44 people with
HIV infection and candidiasis, treated with itraconazole 200 mg for
4 weeks before randomisation) compared prophylaxis with itraco-
nazole versus placebo for 24 weeks. It found that itraconazole
reduced relapse rates (5/24 [21%] with itraconazole v 14/20 [70%]
with placebo; ARR 49%, 95% CI 19% to 64%; NNT 2, 95% CI 2 to
5) and increased the time interval before relapse occurred (median
time to relapse: itraconazole 8.0 weeks v placebo 10.4 weeks;
P = 0.001).51 Itraconazole versus fluconazole: One RCT (108
people with HIV infection) found that fluconazole reduced relapses
of successfully treated cryptococcal meningitis more than itracona-
zole (13/57 [23%] with itraconazole v 2/51 [4%] with fluconazole;
ARR 19%, 95% CI 6.2% to 31.7%; RR 0.17, 95% CI 0.04 to 0.71;
NNT 5, 95% CI 3 to 16).52 The trial was stopped early because of
the higher rate of relapse with itraconazole.
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Harms: In one RCT, discontinuation of itraconazole occurred in two people
because of skin rashes, one because of severe anaemia, and one
because of gastrointestinal effects compared with none taking
fluconazole.52

Comment: Recurrent infection is common in people with previous C neoform-

ans, H capsulatum, and P marneffei infections. Lifelong mainte-
nance may be needed in the presence of immune impairment.

QUESTION What are the effects of discontinuing prophylaxis
against opportunistic pathogens in people on highly
active antiretroviral treatment (HAART)?

John Ioannidis

OPTION DISCONTINUATION OF PROPHYLAXIS FOR P CARINII
PNEUMONIA (PCP) AND TOXOPLASMOSIS IN PEOPLE
WITH CD4 > 200/MM3 ON HAART

One systematic review of two unblinded RCTs found that discontinuation
of prophylaxis did not increase the incidence of PCP. Two unblinded RCTs
found that discontinuation of prophylaxis did not increase the incidence
of toxoplasmosis.

Benefits: PCP: We found one systematic review (search date 2001, 2 RCTs,
3584 people, two non-randomised controlled trials, and 10 studies
with other designs) about the effects of discontinuing prophylaxis.53

The review found a low incidence of PCP in people discontinuing
both primary and secondary prophylaxis after a mean of 1.5 years
(7/3035 [0.23%] with discontinuing primary prophylaxis and 1/549
[0.18%] discontinuing secondary prophylaxis; mean annual inci-
dence over 1.5 years 0.23%, 95% CI 0.10% to 0.46%; no statisti-
cal heterogeneity among studies). Neither of the two RCTs identified
in the review found any cases of PCP after discontinuation (first RCT:
587 people with satisfactory response to HAART, CD4 > 200/mm3,
and viral load < 5000 copies/mm3 for > 3 months, AR for PCP or
toxoplasma encephalitis at median 20 months 0%, whether or not
prophylaxis continued;54 second RCT: 708 people taking HAART,
CD4 > 200/mm3 for 3 months, AR for PCP at 6 months 0%).55

Toxoplasmosis: We found two RCTs.55,56 The first, which was
included in the systematic review, found no cases of toxoplasma
encephalitis at 6 months in people discontinuing prophylaxis (see
PCP above).55 The second RCT (302 people with a satisfactory
response to HAART) compared discontinuation with continuation of
toxoplasma prophylaxis.56 After a median of 10 months it found no
episodes of toxoplasma encephalitis in either group.

Harms: The systematic review found no direct harms from discontinuing
prophylaxis.53

Comment: The risk of PCP may increase after discontinuing prophylaxis in
people who do not respond to antiretroviral treatment. We found no
direct evidence of the effects of different HAART regimens on the
risk of PCP or toxoplasmosis. Antiretroviral regimens with different
mechanisms of action may have different clinical effects on oppor-
tunistic infections and HIV disease progression, despite inducing
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satisfactory suppression of HIV-1 replication and adequate CD4
responses. Also, CD4 cell count is an incomplete marker of immune
reconstitution. It is possible that people with the same CD4 count
may have different immune deficits regarding control of PCP and
other opportunistic pathogens. An extensive amount of research is
being conducted on other parameters of immune reconstitution,
but the clinical implications are uncertain at present. One decision
analysis based on the systematic review suggested that, in the long
term, discontinuation of PCP prophylaxis in people who respond to
HAART should result in fewer PCP episodes and fewer prophylaxis
related adverse effects.53

OPTION DISCONTINUATION OF PROPHYLAXIS FOR M AVIUM
COMPLEX (MAC) DISEASE IN PEOPLE WITH
CD4 > 100/MM3 ON HAART

Two RCTs found that discontinuation of prophylaxis for MAC disease did
not increase the incidence of MAC disease.

Benefits: We found no systematic review but we found two RCTs. The first RCT
(520 people without previous MAC disease, with CD4 > 100/mm3

in response to HAART) compared azithromycin with placebo.57

There were no episodes of confirmed MAC disease in either group
over a median follow up of 12 months. The second RCT (643 people
with CD4 > 100/mm3 in response to HAART) compared azithromy-
cin 1200 mg once weekly versus placebo. Over a median follow up
of 16 months there was no significant difference in the incidence of
MAC between the groups (2/321 [0.62%] with placebo v 0/322
[0%] with azithromycin; difference +0.5 events per 100 person
years, 95% CI –0.2 to +1.2 events per 100 person years).58

Harms: In both RCTs, adverse effects leading to discontinuation of treat-
ment were more common with azithromycin than with placebo (7%
v 1%, P = 0.002; 8% v 2%, P < 0.001).57,58

Comment: It is not clear whether different antiretroviral regimens have different
clinical effects on opportunistic infections and on the need for
specific prophylaxis.

OPTION DISCONTINUATION OF MAINTENANCE TREATMENT FOR
CYTOMEGALOVIRUS (CMV) IN PEOPLE WITH A
CD4 > 100/MM3 ON HAART

We found insufficient evidence on the effects of discontinuation of
maintenance treatment for CMV retinitis or other end organ disease.

Benefits: We found no systematic review or RCTs.

Harms: We found no evidence from systematic reviews or RCTs.

Comment: We found several small case series (see table 1, p 934).59–68 Of the
two studies with the longest follow-up, one found no relapses in 41
people after a mean of 20.4 months from discontinuing mainte-
nance treatment59 and the other found only 1 relapse among 36
people after a median follow up of 21 months from discontinuing
treatment.68 The relapse occurred in a person with immunological
failure (CD4 62/mm3). However, another study with mean follow up
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of 14.5 months found five (29%) relapses among 17 participants
who withdrew from maintenance; all of them occurred after the CD4
cell count had dropped again to below 50/mm3 (8 days/10 months
after this event).62 In one case series, 12/14 (86%) participants had
evidence of immune reconstitution retinitis even before starting
withdrawal of prophylaxis.61 Worsening uveitis was associated with a
substantial vision loss (> 3 lines) in three participants. It is difficult to
conduct a RCT with adequate power to exclude modest differences in
relapse rates. The observational evidence suggests that withdrawal of
CMV maintenance treatment may be considered in selected people
in whom CMV disease is in remission, CD4 > 100mm3, and HIV
replication remains suppressed. We found no clear evidence on
whether CMV viral load should be considered in the decision to
withdraw from maintenance. One small case series found that
relapses were associated with a drop in the CD4 cell count.62

However, we found no randomised or other reliable evidence about
when to restart CMV maintenance treatment.

GLOSSARY
Penicillium marneffei infection A common opportunistic infection in southeast
Asia.
The WHO staging system for HIV infection and disease consists of a “clinical axis”
that is represented by a sequential list of clinical conditions believed to have
prognostic significance, which subdivides the course of HIV infection into four
clinical stages; and a “laboratory axis” that subdivides each clinical stage into three
strata according to CD4 cell count or total lymphocyte count.
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TABLE 1 Observational studies of discontinuation of
cytomegalovirus maintenance treatment in people with
previous cytomegalovirus disease (see text, p 930).

Ref
Criteria for
discontinuation Participants

Follow up
(months) Relapses

62* CD4 >70 17 14.5 (mean) 5

63 CD4 ≥ 75 8 8 (median) 0

61 CD4 >150 14 16.4 (mean) 0

64 CD4 297 (median) 15 8 (median) 0

65 CD4 >100 8 11.4 (mean) 0

66* CD4 183 (median) 11 5 (median) 0

67 CD4 >150
VL < 200/mL –ve
CMV by PCR

7 9 (median) 0

59 CD4 > 143 41 20.4 (mean) 0

60 CD4 > 75
VL < 30 000/mL

48 11 (mean) 2

68 CD4 > 100
VL < 500 or
CD4 >150
VL < 10 0000
copies/mL

36 21 (median) 1

Studies with more than five people are included. CD4 count is measured in
cells/mm3.
*McDonald et al66 is an early report of the same study followed by the Torriani
et al62 report. All relapses in the latter report occurred in people who had
already experienced a decrease of CD4 to < 50 cells/mm3.
CMV, cytomegalovirus; PCR, polymerase chain reaction; Ref, reference; VL, viral
load (HIV-1 RNA in plasma).
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Pneumocystis carinii pneumonia in people
with HIV

Search date November 2003

Richard Bellamy

QUESTIONS

Treatments for Pneumocystis carinii pneumonia in people infected with
HIV New . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .938
Treatments for Pneumocystis carinii pneumonia in people infected with
HIV after failure of first line treatment New . . . . . . . . . . . . . . . . . . .944
Adjuvant corticosteroids for Pneumocystis carinii pneumonia in people
infected with HIV New . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .944

INTERVENTIONS

Beneficial
Adjuvant corticosteroids for

moderate to severe
Pneumocystis carinii

pneumonia . . . . . . . . . . . . .944
Atovaquone . . . . . . . . . . . . . .941
Clindamycin–primaquine . . . . .941
Pentamidine (aerosolised) . . . .938
Pentamidine (intravenous) . . . .940
TMP–dapsone

(trimethoprim–dapsone) . . . .943
TMP–SMX (trimethoprim–

sulfamethoxazole;
co-trimoxazole) . . . . . . . . . .938

Unknown effectiveness
Adjuvant corticosteroids for mild

Pneumocystis carinii

pneumonia . . . . . . . . . . . . .944
Treatment after failure of first line

therapy . . . . . . . . . . . . . . . .944

Covered elsewhere in Clinical
Evidence

Prophylaxis for Pneumocystis carinii

pneumonia and other
AIDS-related opportunistic
infections (see HIV: prevention of
opportunistic infections, p 913).

See table 1, p 948

Key Messages

¶ Adjuvant corticosteroids for mild Pneumocystis carinii pneumonia We
found insufficient evidence on the effects of adjuvant corticosteroids in the
early treatment of mild Pneumocystis carinii pneumonia in people infected with
HIV (see definition, p 936).

¶ Adjuvant corticosteroids for moderate to severe Pneumocystis carinii
pneumonia One systematic review has found that adjuvant corticosteroids
reduce mortality when used early in the treatment of moderate to severe
Pneumocystis carinii pneumonia (see definition, p 936).

¶ Atovaquone We found no RCTs comparing atovaquone versus placebo or no
treatment as the first line treatment for Pneumocystis carinii pneumonia in
people infected with HIV. One RCT found that atovaquone was less effective
than TMP–SMX. One RCT found that atovaquone was equally effective as
intravenous pentamidine. Adverse effects requiring termination of treatment
occurred less frequently with atovaquone than with TMP–SMX or intravenous
pentamidine.
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¶ Clindamycin–primaquine RCTs found clindamycin–primaquine to be as effec-
tive as TMP–SMX as first line treatment for Pneumocystis carinii pneumonia in
people infected with HIV, with no significant difference in rates of serious
adverse effects.

¶ Pentamidine (aerosolised) We found no RCTs comparing aerosolised penta-
midine versus placebo or no treatment as first line treatment for Pneumocystis

carinii pneumonia in people infected with HIV. Two RCTs found no significant
difference in mortality between aerosolised pentamidine and TMP–SMX, but
found lower rates of serious adverse effects with aerosolised pentamidine. One
RCT found no significant difference in mortality or treatment failure between
aerosolised and intravenous pentamidine.

¶ Pentamidine (intravenous) We found no RCTs comparing intravenous pen-
tamidine versus placebo or no treatment as first line treatment for Pneumo-

cystis carinii pneumonia in people infected with HIV. Three RCTs found that
intravenous pentamidine was as effective as TMP–SMX and found no differ-
ence in rates of serious adverse effects. One RCT found no significant
difference between intravenous pentamidine and atovaquone, but atovaquone
caused fewer adverse effects requiring termination of treatment.

¶ TMP–dapsone (trimethoprim–dapsone) We found no RCTs comparing
TMP–dapsone versus placebo or no treatment as first line treatment for
Pneumocystis carinii pneumonia in people infected with HIV. RCTs have found
that TMP–dapsone is as effective as TMP–SMX, with similar rates of adverse
effects. One RCT found that TMP–dapsone was as effective as
clindamycin–primaquine.

¶ TMP–SMX (trimethoprim–sulfamethoxazole; co-trimoxazole) We found no
RCTs comparing TMP–SMX versus placebo or no treatment as first line
treatment for Pneumocystis carinii pneumonia in people infected with HIV. RCTs
have found that TMP–SMX is more effective than atovaquone or aerosolised
pentamidine. RCTs have found that TMP–SMX is as effective as
clindamycin–primaquine, trimethoprim–dapsone, and intravenous pentami-
dine. RCTs have found that adverse events requiring termination of treatment
are more frequent with TMP–SMX than atovaquone or aerosolised pentami-
dine.

¶ Treatment after failure of first line therapy We found no systematic review
and no RCTs comparing the effectiveness or adverse effects of different
treatments following failure of first line therapy for Pneumocystis carinii pneu-
monia in people infected with HIV. One systematic review of cohort studies
suggests that clindamycin–primaquine may be more effective than alternative
treatments in this situation.

DEFINITION Pneumocystis carinii pneumonia (PCP) is caused by an opportun-
istic fungal infection in people with impaired immune function. Most
cases occur in people infected with HIV, in whom PCP is an AIDS
defining illness. The pneumonia is generally classified as mild if
PaO2 is greater than 70 mm Hg on room air and/or the
alveolar–arterial oxygen gradient is less than 35 mm Hg. It is gen-
erally classified as moderate/severe if the PaO2 is less than
70 mm Hg and/or the alveolar–arterial oxygen gradient is greater
than 35 mm Hg. This chapter focuses on the treatment of PCP in
adults infected with HIV. Prevention of PCP is covered under HIV:
prevention of opportunistic infections, p 913.
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INCIDENCE/
PREVALENCE

PCP is the commonest AIDS defining illness in developed nations.1

It is probably also common throughout the developing world,
although the prevalence is harder to assess here because of
difficulties in making the diagnosis. Prior to the widespread use of
prophylaxis it was estimated that up to 80% of people with AIDS
would eventually develop PCP.2 Widespread use of prophylaxis
against PCP and of highly active antiretroviral therapy has dramati-
cally reduced the incidence of this infection (see HIV: prevention of
opportunistic infections, p 913).

AETIOLOGY/
RISK FACTORS

Risk factors for PCP include HIV infection, primary immune deficien-
cies, prematurity, cancer, use of immune suppressants following
organ transplantation, and prolonged use of high dose corticoster-
oids. HIV infection is now responsible for the vast majority of cases
of PCP. Among adults with HIV infection, those with a CD4 count
below 200 cells/mm3 are at highest risk, and the median CD4 count
at diagnosis of PCP is around 50 cells/mm3.3

PROGNOSIS It is generally believed that without treatment PCP would almost
certainly be fatal in a person with AIDS. For ethical reasons, no
studies have examined short term prognosis without treatment.
People with AIDS and PCP frequently have other serious opportun-
istic infections, which can adversely affect their prognosis.

AIMS OF
INTERVENTION

To reduce mortality due to PCP and minimise adverse effects of
treatment.

OUTCOMES Mortality, treatment failure (requiring change of treatment), and
adverse effects.

METHODS Clinical Evidence search and appraisal November 2003. We placed
emphasis on systematic reviews of RCTs and large RCTs. We consid-
ered smaller RCTs and systematic reviews of non-controlled studies if
large, placebo controlled RCTs were not available. Studies of the
treatment of PCP can be hard to analyse because many participants
swapped treatment arms if they did not respond to, or experienced
toxicity with, their initial treatment allocation. Many studies allowed
clinicians to use their own discretion when deciding if a change in
treatment was warranted, without having rigorous, predefined criteria
for the change. Some patients may have changed treatments before
they had adequate opportunity to respond to the initial treatment
allocation. Mortality and treatment failure rates were usually compared
on an intention to treat basis but many authors analysed adverse
events using an on-treatment analysis. To ensure comparability
between studies, all statistics comparing dichotomous outcomes were
recalculated using 2 x 2 �2 tests with Yates’ correction factor, except for
comparisons where the sample size was less than 40, when Fisher’s
exact test was used. The studies reviewed in this chapter included only
HIV infected people, except where otherwise specified. Most studies
were carried out in the developed world, with an over-representation of
white men. Although some studies included teenagers, there were few
data from this group, and most studies excluded pregnant women and
children; it was therefore hard to draw conclusions about the effects of
treatment in these groups. Trimethoprim–sulfamethoxazole
(TMP–SMX; co-trimoxazole) is generally regarded as the standard
therapy for PCP, and most studies used this as their comparator.
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QUESTION What are the effects of first line treatments for PCP in
people infected with HIV? New

OPTION TMP–SMX (TRIMETHOPRIM–SULFAMETHOXAZOLE;
CO-TRIMOXAZOLE)

We found no RCTs comparing TMP–SMX versus placebo or no treatment
as the first line treatment for Pneumocystis carinii pneumonia in people
infected with HIV. RCTs have found that TMP–SMX is more effective than
atovaquone or aerosolised pentamidine. RCTs have found that TMP–SMX
is as effective as clindamycin–primaquine, trimethoprim–dapsone, and
intravenous pentamidine. RCTs have found that adverse events requiring
termination of treatment are more frequent with TMP–SMX than with
atovaquone or aerosolised pentamidine.

Benefits: We found no systematic review. Versus placebo: We found no
RCTs. Versus aerosolised pentamidine: See benefits of aero-
solised pentamidine, p 938. Versus intravenous pentamidine:
See benefits of intravenous pentamidine, p 940. Versus
atovaquone: See benefits of atovaquone, p 941. Versus
clindamycin–primaquine: See benefits of clindamycin–
primaquine, p 942. Versus trimethoprim–dapsone: See benefits
of trimethoprim–dapsone, p 943.

Harms: We found no systematic review. The adverse effects requiring
termination of treatment that most frequently occurred in people
receiving TMP–SMX were skin rashes, severe nausea and vomiting,
raised liver enzymes, fever, and leucopaenia.4–8 Nausea and vom-
iting were reported in some studies to occured in as many as 40%
of people, causing termination of treatment in 5–10%.4,5,7 Skin
rashes occurred in as many as 30–45% of people, causing termi-
nation of treatment in 10–15%.4,5,7,8 Versus placebo: We found
insufficient evidence. Versus aerosolised pentamidine: See
harms of aerosolised pentamidine, p 939. Versus intravenous
pentamidine: See harms of intravenous pentamidine, p 940.
Versus atovaquone: See harms of atovaquone, p 941. Versus
clindamycin–primaquine: See harms of clindamycin–primaquine,
p 942. Versus trimethoprim–dapsone: See harms of
trimethoprim–dapsone, p 943.

Comment: None.

OPTION PENTAMIDINE (AEROSOLISED)

We found no RCTs comparing aerosolised pentamidine versus placebo or
no treatment as first line treatment for Pneumocystis carinii pneumonia
in people infected with HIV. Two RCTs found no significant difference in
mortality between aerosolised pentamidine and TMP–SMX, but found
lower rates of serious adverse effects with aerosolised pentamidine. One
RCT found no significant difference in mortality or treatment failure
between aerosolised and intravenous pentamidine.

Benefits: We found no systematic review. Versus placebo: We found no
RCTs. Versus intravenous pentamidine: We found one RCT (45
people with suspected Pneumocystis carinii pneumonia [PCP], 38
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people with confirmed PCP). There was no significant difference in
mortality between treatments (2/17 [11.8%] with aerosolised pen-
tamidine v 0/21 [0%] with iv pentamidine; RR could not be calcu-
lated; P = 0.19, Fisher’s exact test), nor was there a significant
difference in rates of treatment failure (2/17 [11.8%] with aero-
solised pentamidine v 4/21 [19.0%] with iv pentamidine; RR 0.62,
95% CI 0.13 to 2.98; P = 0.67, Fisher’s exact test).9 The wide
confidence interval suggests that the trial had insufficient power to
detect a clinically important difference between treatments. There
was a higher rate of early recrudescence in people treated with
aerosolised pentamidine compared with intravenous pentamidine
(7/20 [35%] with aerosolised pentamidine v 0/18 [0%] with iv
pentamidine; P = 0.009, Fisher’s exact test).9 Versus TMP–SMX:
We found two RCTs.4,5 The first RCT (46 people with confirmed PCP
categorised as mild [PaO2 > 70 mm Hg on room air], of whom 45
[75%] were evaluated) compared aerosolised pentamidine
600 mg/day versus trimethoprim 20 mg/kg/day plus sulfamethoxa-
zole 100 mg/kg/day given intravenously in four doses. It found no
significant difference in rates of treatment failure (5/22 [22.7%]
with pentamidine v 8/23 [34.8%] with TMP–SMX; RR 0.65, 95%
CI 0.25 to 1.69; P = 0.57).4 The second RCT (367 adults with
presumed PCP categorised as mild to moderate [alveolar–arterial
oxygen gradient < 55 mm Hg on room air], diagnosis of PCP con-
firmed in 287 [80%]) compared aerosolised pentamidine 600 mg/
day versus trimethoprim 15 mg/kg/day plus sulfamethoxazole
75 mg/kg/day given intravenously for at least 5 days followed by oral
treatment. It found no significant difference in mortality at 35 days
(12/182 [6.6%] with pentamidine v 17/185 [9.2%] with TMP–SMX;
RR 0.72, 95% CI 0.35 to 1.46; P = 0.47). Rates of treatment
failure were significantly higher with aerosolised pentamidine (94/
182 [51.6%] with pentamidine v 22/185 [11.9%] with TMP–SMX;
RR 4.34, 95% CI 2.86 to 6.59; P < 0.001).5

Harms: We found no systematic review. Versus placebo: We found insuf-
ficient evidence. Versus intravenous pentamidine: The RCT
found no significant difference in the rates of major adverse effects
requiring termination of treatment (0/17 [0%] with aerosolised
pentamidine v 3/21 [14.3%] with iv pentamidine; RR cannot be
calculated; P = 0.24, Fisher’s exact test). There were significantly
fewer major plus minor adverse effects in those receiving aero-
solised pentamidine (2/17 [11.8%] with aerosolised pentamidine v

11/21 [52.4%] with iv pentamidine; RR 0.22, 95% CI 0.06 to 0.88;
P = 0.02, Fisher’s exact test).9 Versus TMP–SMX: In both RCTs,
serious adverse effects occurred significantly less frequently with
aerosolised pentamidine than with TMP–SMX (0/22 [0%] with
pentamidine v 7/24 [29.2%] with TMP–SMX; RR cannot be calcu-
lated as no events occurred with pentamidine; P = 0.02;4 17/179
[9.5%] with pentamidine v 73/187 [39.0%] with TMP–SMX;
RR 0.24, 95% CI 0.15 to 0.40; P < 0.001).5

Comment: Adverse effects in people receiving aerosolised pentamidine rarely
require termination of treatment because systemic absorption of
the drug is minimal.4 Versus TMP–SMX: Both RCTs excluded
people with severely impaired respiratory function. These people
may be expected to have done less well with aerosolised pentami-
dine due to reduced drug delivery.4,5

Pneumocystis carinii pneumonia in people with HIV
H

IV
and

AID
S

939

 BMJ Publishing Group Ltd 2004



OPTION PENTAMIDINE (INTRAVENOUS)

We found no RCTs comparing intravenous pentamidine versus placebo or
no treatment as first line treatment for Pneumocystis carinii pneumonia
in people infected with HIV. Three RCTs found that intravenous
pentamidine was as effective as TMP–SMX and found no difference in
rates of serious adverse effects. One RCT found no significant difference
between intravenous pentamidine and atovaquone, but atovaquone
caused fewer adverse effects requiring termination of treatment.

Benefits: We found no systematic review. Versus placebo: We found no
RCTs. Versus aerosolised pentamidine: See benefits of aero-
solised pentamidine, p 938. Versus TMP–SMX: We found three
RCTs (41,6 70,7 and 1638 people with confirmed Pneumocystis

carinii pneumonia [PCP]). The first RCT compared intravenous
pentamidine 4 mg/kg/day for 21 days versus trimethoprim 20 mg/
kg/day plus sulfamethoxazole 100 mg/kg/day given intravenously in
four doses. It found no significant difference in mortality (1/20
[5.0%] with pentamidine v 5/20 [25.0%] with TMP–SMX; RR 0.20,
95% CI 0.03 to 1.56; P = 0.18).6 However, the wide confidence
interval suggests that the trial had insufficient power to rule out
important differences in mortality. The second RCT compared intra-
venous pentamidine 4 mg/kg/day for 17 to 21 days versus trimetho-
prim 15 to 20 mg/kg/day plus sulfamethoxazole 75 to 100 mg/kg/
day given intravenously until clinical improvement occurred,
followed by oral treatment. It found significantly higher mortality and
need for respiratory support with intravenous pentamidine at the
end of treatment (13/33 [39.4%] with pentamidine v 5/36 [13.9%]
with TMP–SMX; RR 2.84, 95% CI 1.13 to 7.10; P = 0.03).7 The
third RCT compared intravenous pentamidine 4 mg/kg/day for 21
days versus intravenous trimethoprim 20 mg/kg/day plus intrave-
nous sulfamethoxazole 100 mg/kg/day. At the end of treatment, it
found no significant difference in mortality (18/68 [26.5%] with iv
pentamidine v 30/92 [32.6%] with TMP–SMX; RR 0.81, 95%
CI 0.50 to 1.33; P = 0.51) or in rates of treatment failure requiring
change of therapy (27/68 [39.7%] with pentamidine v 39/92
[42.4%] with TMP–SMX; RR 0.94, 95% CI 0.64 to 1.37;
P = 0.86).8 Versus atovaquone: See benefits of atovaquone,
p 941.

Harms: We found no systematic review. The adverse effects requiring
termination of treatment that most frequently occured in people
receiving intravenous pentamidine were raised liver enzymes, raised
serum creatinine, hyponatraemia, hypoglycaemia, leucopaenia,
and rash.6–8 Versus placebo: We found insufficient evidence.
Versus aerosolised pentamidine: See harms of aerosolised pen-
tamidine, p 939. Versus TMP–SMX: The first and third RCTs found
no significant difference in rates of major adverse reactions (14/32
[43.8%] with pentamidine v 13/32 [40.6%] with TMP–SMX;
RR 1.08, 95% CI 0.61 to 1.91; P = 1.00;6 17/68 [25%] with
pentamidine v 31/92 [33.7%] with TMP–SMX; RR 0.74, 95%
CI 0.45 to 1.23; P = 0.31).8 In the second RCT, only one adverse
event (in a person receiving pentamidine) required termination of
treatment.7 Versus atovaquone: See harms of atovaquone,
p 941.
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Comment: None.

OPTION ATOVAQUONE

We found no RCTs comparing atovaquone versus placebo or no treatment
as the first line treatment for Pneumocystis carinii pneumonia in people
infected with HIV. One RCT found that atovaquone was less effective than
TMP–SMX. One RCT found that atovaquone was equally effective as
intravenous pentamidine. Adverse effects requiring termination of
treatment occurred less frequently with atovaquone than with TMP–SMX
or intravenous pentamidine.

Benefits: We found no systematic review. Versus placebo: We found no
RCTs. Versus TMP–SMX: We found one RCT (408 people with
suspected Pneumocystis carinii pneumonia [PCP], diagnosis histo-
logically confirmed in 322 people) comparing oral atovaquone
750 mg three times daily for 21 days versus oral trimethoprim
320 mg three times daily plus oral sulfamethoxazole 1600 mg three
times daily.10 Among the people in whom PCP was confirmed, those
receiving atovaquone had significantly higher rates of treatment
failure (28/138 [20.3%] with atovaquone v 10/146 [6.8%] with
TMP–SMX; RR 2.96, 95% CI 1.50 to 5.87; P = 0.002) and mortal-
ity (11/160 [6.9%]) with atovaquone v 1/162 [0.6%] with
TMP–SMX; RR 11.14, 95% CI 1.45 to 85.27; P = 0.008). Versus
intravenous pentamidine: We found one non-blinded RCT (144
people with suspected PCP, diagnosis confirmed in 109) comparing
oral atovaquone 750 mg three times daily for 21 days versus
intravenous pentamidine 3–4 mg/kg/day. Among those with con-
firmed PCP, there was no significant difference in rates of treatment
failure (16/56 [28.6%]) with atovaquone v 9/53 [17.0%] with
pentamidine; RR 1.68, 95% CI 0.81 to 3.47; P = 0.23).11 The
wide confidence interval suggests that the trial had insufficient
power to detect a clinically important difference between
treatments.

Harms: We found no systematic review. The adverse effects requiring
termination of treatment that most frequently occured in people
receiving atovaquone were rash and raised liver enzymes.10–12

Versus placebo: We found no RCTs. Versus TMP–SMX: In one
RCT (reported in two papers) adverse effects requiring a change in
treatment were significantly less frequent with atovaquone (19/203
[9.4%] with atovaquone v 50/205 [24.4%] with TMP–SMX;
RR 0.38, 95% CI 0.23 to 0.63; P < 0.0001).10,12 Versus
intravenous pentamidine: In one RCT adverse events requiring
termination of treatment were significantly less frequent with
atovaquone (5/73 [6.8%] with atovaquone v 29/71 [40.8%] with
pentamidine; RR 0.17, 95% CI 0.07 to 0.41; P < 0.0001).11

Comment: None.

OPTION CLINDAMYCIN–PRIMAQUINE

RCTs found clindamycin–primaquine to be as effective as TMP–SMX as
first line treatment for Pneumocystis carinii pneumonia in people infected
with HIV, with no significant difference in rates of serious adverse effects.
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Benefits: We found no systematic review. Versus placebo: We found no
RCTs. Versus TMP–SMX: We found three RCTs (65,13 181,14 and
8715 people with confirmed Pneumocystis carinii pneumonia
[PCP]). The first RCT compared a 21 day course of clindamycin
(600 mg given intravenously four times daily for 10 days followed by
450 mg given orally four times daily for 11 days) plus oral pri-
maquine 15 mg/day versus trimethoprim 240 mg four times daily
plus sulfamethoxazole 1200 mg four times daily given intravenously
for the first 10 days then orally. There was no significant difference
in rates of treatment failure among the people in whom PCP was
confirmed (3/27 [11.1%] with clindamycin–primaquine v 2/22
[9.1%] with TMP–SMX; RR 1.22, 95% CI 0.22 to 6.68;
P = 0.81).13 The wide confidence interval suggests that the trial
had insufficient power to detect a clinically important difference
between treatments. The second RCT compared a 21 day course of
three treatments: oral clindamycin 600 mg three times daily plus
oral primaquine 30 mg daily versus oral trimethoprim 320 mg three
times daily plus oral sulfamethoxazole 1600 mg three times daily
versus oral trimethoprim 320 mg three times daily plus oral dap-
sone 100 mg daily. At 2 months, there was no significant difference
between clindamycin–primaquine and TMP–SMX in mortality (2/58
[3.4%] with clindamycin–primaquine v 4/64 [6.3%] with TMP–SMX;
RR 0.55, 95% CI 0.10 to 2.90; P = 0.77) or in rates of therapeutic
failure on or before day 21 (4/58 [6.9%] with
clindamycin–primaquine v 6/64 [9.4%] with TMP–SMX; RR 0.74,
95% CI 0.22 to 2.48; P = 0.87).14 The results of the third treat-
ment arm are discussed under trimethoprim–dapsone (see benefits
of trimethoprim–dapsone option, p 943). The third RCT compared
intravenous or oral clindamycin 450 mg four times daily plus oral
primaquine 15 mg daily versus oral trimethoprim 320 mg three
times daily plus intravenous or oral sulfamethoxazole 1600 mg four
times daily. There was no significant difference in mortality (1/45
[2.2%] with clindamycin–primaquine v 2/42 [4.8%] with TMP–SMX;
RR 0.47, 95% CI 0.04 to 4.96; P = 0.95) or in rates of therapeutic
failure (11/45 [24.4%] with clindamycin–primaquine v 9/42
[21.4%] with TMP–SMX; RR 1.14, 95% CI 0.53 to 2.47;
P = 0.94).15 The wide confidence interval suggests that the trial
had insufficient power to detect clinically important differences in
mortality between treatments.

Harms: We found no systematic review. The adverse effects requiring
termination of treatment that most frequently occured in people
receiving clindamycin–primaquine were rash, raised liver enzymes,
leucopaenia, anaemia, and methaemoglobinaemia.13–15 Versus
placebo: We found insufficient evidence. Versus TMP–SMX: In the
first two RCTs there was no significant difference in rates of adverse
effects that required a change in treatment (6/27 [22.2%] with
clindamycin–primaquine v 4/22 [18.2%] with TMP–SMX; RR 1.22,
95% CI 0.39 to 3.80; P = 0.99;13 19/58 [32.8%] with
clindamycin–primaquine v 23/64 [35.9%] with TMP–SMX;
RR 0.91, 95% CI 0.56 to 1.49; P = 0.8614). The third RCT reported
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lower rates of serious adverse events with clindamycin–primaquine,
but this was not significant if the 2 x 2 �2 test with Yates’ correction
factor was performed (13/45 [28.9%] with clindamycin–primaquine
v 21/42 [50.0%] with TMP–SMX; RR 0.58, 95% CI 0.33 to 1.00;
P = 0.07).15

Comment: None.

OPTION TMP–DAPSONE (TRIMETHOPRIM–DAPSONE)

We found no RCTs comparing TMP–dapsone versus placebo or no
treatment as the first line treatment for Pneumocystis carinii pneumonia
in people infected with HIV. RCTs have found that TMP–dapsone is as
effective as TMP–SMX, with similar rates of adverse effects. One RCT
found that TMP–dapsone was as effective as clindamycin–primaquine.

Benefits: We found no systematic review. Versus placebo: We found no
RCTs. Versus TMP–SMX: We found two RCTs (6016 and 18114

people with confirmed Pneumocystis carinii pneumonia [PCP]). The
first study compared a 21 day course of oral trimethoprim 20 mg/
kg/day plus oral dapsone 100 mg/day versus oral trimethoprim
20 mg/kg/day plus oral sulfamethoxazole 100 mg/kg/day. There was
no significant difference in rates of treatment failure (2/30 [6.7%]
with TMP–dapsone v 3/30 [10%] with TMP–SMX; RR 0.67, 95%
CI 0.12 to 3.71; P = 1.00).16 The second RCT compared a 21 day
course of three treatments: oral clindamycin 600 mg three times
daily plus oral primaquine 30 mg daily versus oral trimethoprim
320 mg three times daily plus oral sulfamethoxazole 1600 mg three
times daily versus oral trimethoprim 320 mg three times daily plus
oral dapsone 100 mg daily. At 2 months there was no significant
difference between TMP–dapsone and TMP–SMX in mortality (2/59
[3.4%] with TMP–dapsone v 4/64 [6.3%] with TMP–SMX; RR 0.54,
95% CI 0.10 to 2.85; P = 0.75) or in rates of therapeutic failure on
or before day 21 (7/59 [11.9%] with TMP–dapsone v 6/64 [9.4%]
with TMP–SMX; RR 1.27, 95% CI 0.45 to 3.55; P = 0.88).14 The
results of the third treatment arm are discussed below. Versus
clindamycin–primaquine: The second RCT discussed above found
no significant difference between TMP–dapsone and
clindamycin–primaquine in mortality (2/59 [3.4%] with
TMP–dapsone v 2/58 [3.4%] with clindamycin–primaquine;
RR 0.98, 95% CI 0.14 to 6.75; P = 0.62) or in rates of therapeutic
failure on or before day 21 (7/59 [11.9%] with TMP–dapsone v

4/58 [6.9%] with clindamycin–primaquine; RR 1.72, 95% CI 0.53
to 5.56; P = 0.55).14 The wide confidence interval suggests that
the trial had insufficient power to detect a clinically important
difference in mortality between treatments.

Harms: We found no systematic review. The adverse effects requiring
termination of treatment that most frequently occured in people
receiving TMP–dapsone were rash, vomiting, and raised liver
enzymes.14,16 Versus placebo: We found insufficient evidence.
Versus TMP–SMX: The first RCT reported lower rates of major
adverse events with TMP–dapsone, although this did not reach
statistical significance when the 2 x 2 �2 test with Yates’ correction
factor was used (9/30 [30.0%] with TMP–dapsone v 17/30 [56.7%]
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with TMP–SMX; RR 0.53, 95% CI 0.28 to 0.99; P = 0.07).16 The
second RCT found no significant difference in rates of adverse
effects requiring a change in dose or treatment between
TMP–dapsone and TMP–SMX (19/59 [32.2%] with TMP–dapsone v

23/64 [35.9%] with TMP–SMX; RR 0.90, 95% CI 0.55 to 1.47;
P = 0.81).14 Versus clindamycin–primaquine: The second RCT
found no significant difference in the rate of adverse effects
requiring a change in dose or treatment between TMP–dapsone and
clindamycin–primaquine (19/59 [32.2%] with TMP–dapsone v

19/58 [32.8%] with clindamycin–primaquine; RR 0.98, 95%
CI 0.58 to 1.66; P = 0.89).14

Comment: None.

QUESTION What are the effects of treatment for Pneumocystis
carinii pneumonia in people infected with HIV who have
not responded to first line treatment? New

We found no systematic review and no RCTs comparing the effectiveness
or adverse effects of different treatments following failure of first line
therapy for Pneumocystis carinii pneumonia in people infected with HIV.
One systematic review of cohort studies suggests that
clindamycin–primaquine may be more effective than alternative
treatments in this situation.

Benefits: We found no systematic review and no RCTs comparing different
treatments for Pneumocystis carinii pneumonia (PCP) in people
infected with HIV who had experienced treatment failure with first
line therapy.

Harms: We found no systematic review and no RCTs.

Comment: We found one systematic review of cohort studies of treatment in
people with PCP following failure of first line therapy. This included a
meta-analysis (497 people with confirmed PCP, although 41 of
these people did not have AIDS) comparing pentamidine,
TMP–SMX, clindamycin–primaquine, trimetrexate, eflornithine, and
atovaquone. More people responded to clindamycin–primaquine
than to the other treatments (42–44/48 [87.5–91.7%] with
clindamycin–primaquine v 64/164 [39.0%] with pentamidine v

27/51 [52.9%] with TMP–SMX v 47/159 [29.6%] with trimetrexate
v 40/70 [57.1%] with eflornithine v 4/5 [80.0%] with
atovaquone).17 As these results were obtained from different cohort
studies, it is difficult to make direct comparisons between the
treatments, and the results should be interpreted with caution.

QUESTION What are the effects of adjuvant corticosteroids for
Pneumocystis carinii pneumonia in people infected with
HIV? New

One systematic review has found that adjuvant corticosteroids reduce
mortality when used early in the treatment of moderate to severe
Pneumocystis carinii pneumonia (see definition, p 936). We found
insufficient evidence on the effects of adjuvant corticosteroids in the
early treatment of mild Pneumocystis carinii pneumonia (see definition,
p 936).
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Benefits: We found one systematic review and two subsequent RCTs. The
review (search date 1991, 4 RCTs, 326 people with confirmed
Pneumocystis carinii pneumonia [PCP]) found that corticosteroids
decreased mortality and respiratory failure in people with moderate
to severe PCP (initial PaO2 < 70 mm Hg on room air or an
alveolar–arterial gradient > 35 mm Hg), when initiated within
72 hours of starting specific antibiotic therapy.18 No meta-analysis
was performed. The largest RCT included in the review was not
blinded. This trial (333 people with suspected PCP, 251 with
confirmed or probable PCP were eligible for analysis) compared
prednisone 40 mg twice daily for 5 days, followed by 40 mg daily for
5 days then 20 mg daily for the duration of anti-pneumocystis
treatment (or equivalent dose of methylprednisolone) versus no
adjuvant corticosteroid. After 31 days, those receiving corticoster-
oids had significantly lower mortality (13/123 [10.6%] with corti-
costeroids v 28/128 [21.9%] with no corticosteroids; RR 0.48,
95% CI 0.26 to 0.89; P = 0.02) and lower rates of respiratory
failure (17/123 [13.8%] with corticosteroids v 38/128 [29.7%]
with no corticosteroids; RR 0.47, 95% CI 0.28 to 0.78; P = 0.004).
In people with mild PCP there was no significant difference in
mortality (0/28 [0%] with corticosteroids v 1/34 [3.0%] with no
corticosteroids; RR cannot be calculated as no events occurred with
corticosteroids; P = 0.92) or respiratory failure (1/28 [3.6%] with
corticosteroids v 3/34 [8.8%] with no corticosteroids; RR 0.40,
95% CI 0.04 to 3.68; P = 0.75).19 The three remaining RCTs
included in the review were small (23, 37, and 41 people with
probable or confirmed PCP).20–23 The first subsequent RCT (non-
blinded, 59 people with PCP and either a PaO2 < 67.5 mm Hg or
PaCO2 < 30 mm Hg on room air) compared intravenous methyl-
prednisolone 0.5 mg/kg four times daily versus no adjuvant corti-
costeroid. The authors reported fewer deaths with methylpred-
nisolone but this was not significant when the 2 x 2 �2 test with
Yates’ correction factor was used (3/30 [10.0%] with methylpred-
nisolone v 9/29 [31.0%] with no corticosteroids; RR 0.32, 95%
CI 0.10 to 1.07; P = 0.09).24 Fewer people required mechanical
ventilation with methylprednisolone (3/30 [10.0%] with methyl-
prednisolone v 12/29 [41.4%] with no corticosteroid; RR 0.24,
95% CI 0.08 to 0.77; P = 0.01). The second subsequent RCT (78
people with HIV related PCP and either a PaO2 < 70 mm Hg breath-
ing room air or an alveolar–arterial oxygen gradient > 40 mm Hg on
oxygen) compared intravenous methylprednisolone 40 mg twice
daily versus placebo. There was no significant difference in mortality
(4/40 [10.0%] with methylprednisolone v 6/38 [15.8%] with pla-
cebo; RR 0.63, 95% CI 0.19 to 2.07; P = 0.67) or the need for
mechanical ventilation (3/40 [7.5%] with methylprednisolone v

5/38 [13.2%] with placebo; RR 0.57, 95% CI 0.15 to 2.22;
P = 0.65).25

Harms: The systematic review found a small increase in the rate of infection
in people treated with corticosteroids. In the largest of the studies
included in this review, the frequency of new herpetic lesions was
higher in the corticosteroid group (32/123 [26.0%] with corticos-
teroid v 19/128 [14.8%] with no corticosteroid; RR 1.75, 95%
CI 1.05 to 2.92; P = 0.04) and there was a non-significant
increase in the occurrence of oral candida infections (65/123
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[52.8%] with corticosteroid v 53/128 [41.4%] with no corticoster-
oid; RR 1.28, 95% CI 0.98 to 1.66; P = 0.09).19 There was no
significant difference in rates of serious opportunistic infections
(cytomegalovirus disease, Mycobacterium avium bacteraemia,
cryptococcosis, oesophageal candidosis, and Kaposi’s sarcoma)
(28/123 [22.8] with corticosteroid v 27/128 [21.1%] with no
corticosteroid; RR 1.08, 95% CI 0.68 to 1.72; P = 0.87).19 The
smaller RCTs included in the review found no significant increase in
the risk of infection with steroids, although one RCT reported a high
overall rate of adverse events (3 opportunistic infections, 2 bacter-
aemias, 1 urinary tract infection, 1 upper gastrointestinal haemor-
rhage, and 2 acute psychoses among 19 people treated with
methylprednisolone).23 The first subsequent RCT found no signifi-
cant difference in the number of participants with a complicating
condition (5/30 [16.7%] with methylprednisolone v 4/29 [13.8%]
with no corticosteroid; RR 1.21, 95% CI 0.36 to 4.06; P = 0.96).24

The second subsequent RCT found more superinfections with
corticosteroids but this was not significant (33 with methylpred-
nisolone v 24 with placebo; P = 0.51).25

Comment: In one of the RCTs that showed no benefit from the use of adjuvant
corticosteroids, the methylprednisolone was started later than the
anti-pneumocystis drugs (more than 3 days for most partici-
pants).23 This may explain the negative results of the study. We
found no other RCTs on the use of corticosteroids after anti-
pneumocystis drugs had failed and respiratory deterioration had
already occurred.
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Chickenpox
Search date July 2003

George Swingler

QUESTIONS

Effects of interventions to prevent chickenpox in healthy adults and
children . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .953
Effects of interventions to prevent chickenpox in immunocompromised
adults and children . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .954
Effects of treatments for chickenpox in healthy adults and children . .956
Effects of treatments for chickenpox immunocompromised adults and
children . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .957

INTERVENTIONS

PREVENTION
Beneficial
High dose aciclovir

(> 3200 mg/day) in people with
HIV infection . . . . . . . . . . . .954

Live attenuated vaccine in healthy
children. . . . . . . . . . . . . . . .953

Likely to be beneficial
Zoster immune globulin versus

human serum globulin in healthy
children. . . . . . . . . . . . . . . .955

Unknown effectiveness
Aciclovir in people with

immunocompromise other than
HIV . . . . . . . . . . . . . . . . . . .954

Live attenuated vaccine in healthy
adults . . . . . . . . . . . . . . . . .953

Live attenuated vaccine in
immunocompromised
people . . . . . . . . . . . . . . . .954

Zoster immune globulin in
immunocompromised adults.955

Zoster immune globulin versus
varicella zoster immune globulin
in immunocompromised
children. . . . . . . . . . . . . . . .955

TREATMENT
Beneficial
Oral aciclovir in healthy people

(given < 24 hours of onset of
rash). . . . . . . . . . . . . . . . . .956

Likely to be beneficial
Intravenous aciclovir for treatment

of chickenpox in children with
malignancy . . . . . . . . . . . . .957

Unknown effectiveness
Aciclovir in immunocompromised

adults . . . . . . . . . . . . . . . . .954
Oral aciclovir in healthy people

(given > 24 hours after onset of
rash). . . . . . . . . . . . . . . . . .956

See glossary, p 957

Key Messages

Prevention
¶ High dose aciclovir (> 3200 mg/day) in people with HIV infection One

systematic review has found that high dose aciclovir (at least 3200 mg/day)
reduces the risk of clinical chickenpox and reduces all cause mortality over 22
months’ treatment compared with placebo.

¶ Live attenuated vaccine in healthy children Two RCTs have found that live
attenuated varicella vaccine reduces clinical chickenpox compared with pla-
cebo, with no significant increase in adverse effects.
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¶ Zoster immune globulin versus human serum globulin in healthy children
One small RCT in children exposed to a sibling with chickenpox found that
zoster immune globulin reduced the proportion of exposed children with clinical
chickenpox at 20 days compared with human immune serum globulin.

¶ Aciclovir in people with immunocompromise other than HIV We found no
RCTs on the effects of aciclovir in people with immunocompromise other than
HIV.

¶ Live attenuated vaccine in healthy adults We found no RCTs in healthy
adults on the effects of live attenuated varicella vaccine.

¶ Live attenuated vaccine in immunocompromised people We found no
RCTs in immunocompromised people on the effects of live attenuated varicella
vaccine.

¶ Zoster immune globulin in immunocompromised adults We found no RCTs
on the effects of zoster immune globulin in immunocompromised adults.

¶ Zoster immune globulin versus varicella zoster immune globulin in
immunocompromised children One RCT in immunocompromised children
exposed to a sibling with chickenpox found no significant difference in clinical
chickenpox with zoster immune globulin compared with varicella zoster
immune globulin at 12 weeks.

Treatment
¶ Oral aciclovir in healthy people (given < 24 hours of onset of rash) Two

systematic reviews have found that oral aciclovir compared with placebo
reduces the symptoms of chickenpox in healthy people.

¶ Intravenous aciclovir for treatment of chickenpox in children with malig-
nancy Two RCTs compared intravenous aciclovir versus placebo. One large RCT
has found that aciclovir reduces clinical deterioration. The other smaller RCT
found no significant difference in clinical deterioration.

¶ Aciclovir in immunocompromised adults We found no RCTs on the effects of
aciclovir in immunocompromised adults.

¶ Oral aciclovir in healthy people (given > 24 hours after onset of rash)
One systematic review and one additional RCT have found that oral aciclovir
given beyond 24 hours after onset of rash does not significantly reduce the
symptoms of chickenpox compared with placebo.

DEFINITION Chickenpox is due to primary infection with varicella zoster virus. In
healthy people, it is usually a mild self limiting illness, characterised
by low grade fever, malaise, and a generalised, itchy, vesicular rash.

INCIDENCE/
PREVALENCE

Chickenpox is extremely contagious. Over 90% of unvaccinated
people become infected, but infection occurs at different ages in
different parts of the world: over 80% of people have been infected
by the age of 10 years in the USA, the UK, and Japan, and by the
age of 30 years in India, South East Asia, and the West Indies.1,2

AETIOLOGY/
RISK FACTORS

Chickenpox is caused by exposure to varicella zoster virus.

PROGNOSIS Infants and children: In healthy children the illness is usually mild
and self limiting. In the USA, death rates in infants and children
(aged 1–14 years) with chickenpox are about 7/100 000 in infants
and 1.4/100 000 in children.3 In Australia, mortality in children
aged between 1 and 11 years with chickenpox is about 0.5–0.6/
100 000, and in infants with chickenpox it is about 1.2/100 000.4
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Bacterial skin sepsis is the most common complication in children
under 5 years of age, and acute cerebellar ataxia is the most
common complication in older children; both cause hospital admis-
sion in 2–3/10 000 children.5 Adults: Mortality in adults is higher,
at about 31/100 000.3 Varicella pneumonia is the most common
complication, causing 20–30 hospital admissions/10 000 adults.5

Activation of latent varicella zoster virus infection can cause herpes
zoster, also known as shingles (see postherpetic neuralgia,
p 1070). Cancer chemotherapy: One case series (77 children
with cancer and chickenpox) found that more children receiving
chemotherapy versus those in remission developed progressive
chickenpox with multiple organ involvement (19/60 [32%] with
children receiving chemotherapy v 0/17 [0%] with children in
remission) and more children died (4/60 [7%] with children receiv-
ing chemotherapy v 0/17 [0%] with children in remission).6 HIV
infection: One retrospective case series (45 children with AIDS)
found that one in four children with AIDS who acquired chickenpox
in hospital developed pneumonia and 5% died.7 In a retrospective
cohort study (73 children with HIV and chickenpox; 83% with
symptomatic HIV), infection beyond 2 months occurred in 10
children (14%) and recurrent varicella zoster virus infections
occurred in 38 children (55%). There was a strong association
between an increasing number of recurrences and low CD4 cell
counts.8 Half of recurrent infections involved generalised rashes
and the other half had zoster. Newborns: We found no cohort
studies of untreated children with perinatal exposure to chickenpox.
One cohort study (281 neonates receiving varicella zoster immune
globulin (see glossary, p 957) because their mothers had developed
a chickenpox rash during the month before or after delivery) found
that 134 (48%) developed a chickenpox rash and 19 (14%)
developed severe chickenpox.9 Severe chickenpox occurred in
neonates of mothers whose rash had started during the 7 days
before delivery.

AIMS OF
INTERVENTION

To prevent clinical chickenpox (characterised by a rash); to reduce
the duration of illness and complications of chickenpox.

OUTCOMES Development of clinical chickenpox; duration of illness (time to no
new lesions, disappearance of fever); complications of chickenpox;
mortality.

METHODS Clinical Evidence search and appraisal July 2003.

QUESTION What are the effects of interventions to prevent
chickenpox in healthy adults and children?

OPTION LIVE ATTENUATED VARICELLA VACCINE

Two RCTs identified by a systematic review have found that, live
attenuated varicella vaccine reduces chickenpox in healthy children
compared with placebo, with no significant increase in adverse effects.
We found no RCTs in healthy adults.

Benefits: We found one systematic review (search date 2000, 2 RCTs).10 In
healthy children: The first RCT (914 healthy children aged 1–14
years) found that live attenuated varicella vaccine significantly
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reduced clinical chickenpox at 9 months (0/468 [0%] with vaccine
v 38/446 [8.5%] with placebo; ARR 8.5%, 95% CI 6.1% to 11.5%;
protection level 100%)11 and at 2 years (1/163 [1%] with vaccine v

21/161 [13%] with placebo; OR 0.05, 95% CI 0.01 to 0.35).12 The
second RCT (327 healthy children aged 10–30 months) also found
that live attenuated varicella vaccine significantly reduced clinical
chickenpox after a mean of 29 months (AR 5/166 [3%] with vaccine
v 41/161 [25%] with placebo; RR 0.12, 95% CI 0.05 to 0.29).13 In
healthy adults: The review found no RCTs assessing clinical out-
comes in healthy adults.

Harms: The systematic review found that the only reported adverse effect
with varicella vaccine was a non-significant increase in varicella-like
papules or vesicles (AR 5.4% with vaccine v 3.7% with placebo;
RR 1.45, 95% CI 0.53 to 4.0).10 No children had fever or constitu-
tional symptoms. One postmarketing analysis of a database of
89 753 vaccinated adults and children found no associations with
any rare serious adverse events.14 Another analysis found that the
rate of serious adverse events was 2.9/100 000 doses.15

Comment: A new systematic review of vaccines for preventing varicella in
children and adults is underway.16 Aciclovir, varicella zoster immune
globulin and zoster immune globulin are of questionable clinical
importance for prevention in healthy people. Data from both healthy
and immunocompromised people are presented in question 2 (see
aciclovir, p 954 and zoster immune globulin, p 955).

QUESTION What are the effects of interventions to prevent
chickenpox in immunocompromised adults and children?

OPTION LIVE ATTENUATED VARICELLA VACCINE

We found no RCTs in immunocompromised adults or children.

Benefits: We found no RCTs assessing clinical outcomes in people receiving
cancer chemotherapy or in people with HIV.

Harms: We found no RCTs.

Comment: A new systematic review of vaccines for preventing varicella in
children and adults is underway.16

OPTION ACICLOVIR

One systematic review in people with HIV infection, has found that high
dose aciclovir reduces the risk of clinical chickenpox and reduces all
cause mortality over 22 months’ treatment compared with placebo. We
found no RCTs in people with other forms of immunocompromise.

Benefits: In people with HIV: We found one systematic review (search date
not reported, 8 RCTs, 1792 people with different stages of HIV,
median CD4 count 34–607/mm3) comparing high dose aciclovir
versus placebo.17 Three of the RCTs were unpublished, including
two pharmaceutical company trials. The review found that aciclovir
(≥ 3200 mg/day for up to 22 months) significantly reduced clinical
chickenpox (AR 14/895 [2%] with aciclovir v 54/897 [6%] with
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placebo; OR 0.29, 95% CI 0.13 to 0.63; NNT 23, 95% CI 17 to
39). All cause mortality was also reduced (HR 0.78, 95% CI 0.65 to
0.93; OR 0.75, 95% CI 0.57 to 1.00). The treatment effect did not
vary significantly with CD4 count. We found no RCTs of lower doses
of aciclovir in people with HIV. In other immunocompromised
people: We found no RCTs of aciclovir in adults or children with
other forms of immunocompromise.

Harms: The systematic review did not assess adverse effects (see harms
under aciclovir for treatment, p 957).

Comment: None.

OPTION ZOSTER IMMUNE GLOBULIN

We found insufficient evidence to assess zoster immune globulin in
immunocompromised adults, although one small RCT in healthy children
found that zoster immune globulin reduced the proportion of children with
clinical chickenpox compared with immune serum globulin. One RCT in
immunocompromised children exposed to a sibling with chickenpox found
no significant difference in clinical chickenpox at 12 weeks with zoster
immune globulin compared with varicella zoster immune globulin.

Benefits: We found no systematic review. Versus placebo: We found no
RCTs. Versus immune serum globulin (ISG) in
immunocompromised children: See glossary, p 957. We found
no RCTs. Versus varicella zoster immune globulin (VZIG) in
immunocompromised children: We found one RCT (164 immu-
nocompromised children, mostly with leukaemia, exposed to a
sibling with chickenpox) comparing zoster immune globulin (ZIG)
(1.25 mL/10 kg) versus VZIG (see glossary, p 957) (1.25 mL/
10 kg).18 It found no significant difference in the proportion of
children with clinical chickenpox at 12 weeks (AR 31/88 [37%] with
ZIG v 36/81 [44%] with VZIG; RR 0.84, 95% CI 0.58 to 1.22).

Harms: None of the RCTs assessed adverse effects.

Comment: Versus ISG in healthy children: We found one small RCT (12
healthy susceptible children exposed to a sibling with recent onset
of chickenpox) comparing ZIG (2 mL/10 kg) versus ISG (2 mL/
10 kg).19 It found that ZIG significantly reduced the proportion of
children with clinical chickenpox at 20 days (AR 0/6 [0%] with ISG v

6/6 [100%] with ZIG; OR 0, 95% CI 0 to 0.28). In the absence of
evidence in immunocompromised people, data on effects in
healthy people may be of some use, but the applicability of the
findings to immunocompromised people is questionable. The
imprecise estimates might not exclude clinically important differ-
ences.
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QUESTION What are the effects of treatments for chickenpox in
healthy adults and children?

OPTION ACICLOVIR

Two systematic reviews have found that oral aciclovir compared with
placebo reduces the symptoms of chickenpox in healthy people. One
systematic review and an additional RCT found an effect when given
within 24 hours of onset of the rash. It found no significant difference if
started after 24 hours.

Benefits: In healthy children: We found one systematic review in children
and adolescents (search date 2002, 3 RCTs, 979 children)20 and
one additional RCT in both children and adults.21 The systematic
review compared aciclovir versus placebo given within 24 hours of
onset of rash in otherwise healthy children aged 0–18 years.20 It did
not perform a meta-analysis because of differences in age among
participants. Two of the three RCTs included in the review found that
aciclovir (20 mg/kg or 800 mg 4 times daily) significantly reduced
the time to no new lesions (WMD 1.2 days, 95% CI 1.0 day to 1.5
days in the first RCT; WMD 1.1 days, 95% CI 0.5 days to 1.8 days
in the second RCT). The remaining RCT found no significant differ-
ence in the time to new lesions with aciclovir 10–20 mg/kg com-
pared with placebo (WMD 0 days, 95% CI –0.5 days to +0.5 days).
The number of days to no fever was significantly reduced by aciclovir
in all three RCTs (first trial: WMD 1.1 days, 95% CI 0.9 days to 1.3
days; second trial: WMD 1.0 days, 95% CI 0.5 days to 1.5 days;
third trial: WMD 1.3 days, 95% CI 0.6 days to 2.0 days).20 We found
one additional RCT that included children, adolescents, and adults
(77 people).21 It found that aciclovir started on the second day of
the rash significantly reduced the time to no new lesions in children
compared with starting on the third day (median 4 days when
started on second day v 5 days when started on third day; P < 0.04)
but found no significant difference in adolescents and adults. Earlier
treatment significantly reduced the time to lowering of fever in
adolescents (median 2–3 days when started on second day v 3–4
days when started on third day; P < 0.02) but not in children and
adults. In healthy adults: We found one systematic review (search
date 1997, 3 RCTs).22 It did not perform a meta-analysis. The first
RCT identified by the review (76 adults) compared early and late
administration of aciclovir (800 mg 5 times daily) versus placebo. It
found that aciclovir given within 24 hours of the rash significantly
reduced the maximum number of lesions and the time to full
crusting of lesions compared with placebo. It found no difference in
time to full crusting of lesions if aciclovir was given 24–72 hours
after the rash. The two remaining RCTs (total of 168 healthy adults)
compared aciclovir given more than 24 hours after the onset of the
rash versus placebo. Neither found a significant difference in the
time to no new lesions, and did not provide numerical information
on the time to lowering of fever. We found one additional RCT that
included children, adolescents, and adults (see in healthy children
above).21
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Harms: The systematic review in children found no significant differences
between treatment and control groups, or unfavourable trends in
children taking aciclovir.20

Comment: The effect on the measured outcomes was small and of question-
able clinical importance in healthy people who make an uneventful
recovery without treatment.

QUESTION What are the effects of treatments for chickenpox in
immunocompromised adults and children?

OPTION ACICLOVIR

Two RCTs compared intravenous aciclovir versus placebo in children with
cancer; one large RCT found that aciclovir reduced clinical deterioration.
The other smaller RCT found no significant difference in clinical
deterioration.

Benefits: In immunocompromised children: We found two placebo control-
led RCTs of intravenous aciclovir in children with cancer receiving
chemotherapy.23,24 The largest RCT (50 children aged 1–14 years
with chickenpox, 60% of whom had a rash for > 24 hours) found
that significantly fewer children receiving aciclovir 500 mg/m2 dete-
riorated clinically and were transferred to open label aciclovir (1/25
[4%] with aciclovir v 12/25 [48%] with placebo; RR 0.08, 95%
CI 0.01 to 0.59; NNT 3, 95% CI 2 to 4).23 Analysis of the remaining
children not moved to open label aciclovir found that aciclovir
significantly reduced the time to full crusting of lesions (mean 5.7
days with aciclovir v 7.1 days with placebo; P < 0.013). It found no
significant difference in lowering of fever. The second RCT (20
children, mean age 6.4 years) comparing aciclovir 500 mg/m2

versus placebo found no significant difference in the proportion of
children who deteriorated clinically and were moved to open label
aciclovir (AR 1/8 [12.5%] with aciclovir v 5/12 [42%] with placebo;
RR 0.30, 95% CI 0.04 to 2.1).24 However, the RCT was too small to
exclude a clinically important difference. In immunocompromised
adults: We found no RCTs.

Harms: In the first RCT, two of 25 children on aciclovir developed transient
elevated blood urea nitrogen levels, compared with two children
with other transient minor adverse effects on placebo.23 In the
second RCT, no adverse events were observed in the eight children
receiving aciclovir, except one child with a self limiting maculo-
papular rash lasting 1 day.24

Comment: In the first RCT in immunocompromised children the exclusion from
the subsequent analysis of children taking placebo who deterio-
rated clinically means that the effect of placebo may have been
overestimated.23

GLOSSARY
Immune serum globulin (ISG) Immunoglobulin prepared from pooled human
plasma.
Varicella zoster immune globulin (VZIG) Prepared from units of donor plasma
selected for high titres of antibodies to varicella zoster virus.
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Zoster immune globulin (ZIG) Prepared from the plasma of donors convalescing
from herpes zoster (sustainable supplies are difficult to obtain).
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Congenital toxoplasmosis
Search date November 2002

Piero Olliaro

QUESTIONS

Treating toxoplasmosis in pregnancy . . . . . . . . . . . . . . . . . . . . . . . .961

INTERVENTIONS

Unknown effectiveness
Spiramycin and other

antiparasitic drugs . . . . . . . .961

See glossary, p 962

Key Messages

¶ Spiramycin and other antiparasitic drugs Two systematic reviews of cohort
studies in women who seroconvert during pregnancy found insufficient evi-
dence on the effects of current antiparasitic treatment compared with no
treatment on mother or baby.
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DEFINITION Toxoplasmosis is caused by the parasite Toxoplasma gondii. Infec-
tion is asymptomatic or unremarkable in immunocompetent indi-
viduals, but leads to a lifelong antibody response. During pregnancy,
toxoplasmosis can be transmitted across the placenta and may
cause intrauterine death, neonatal growth retardation, mental
retardation, ocular defects, and blindness in later life. Congenital
toxoplasmosis (confirmed infection of the fetus or newborn) can
present at birth, either as subclinical disease, which may evolve with
neurological or ophthalmological disease later in life, or as a
disease of varying severity, ranging from mild ocular damage to
severe mental retardation.

INCIDENCE/
PREVALENCE

Reported rates of toxoplasma seroprevalence vary across and within
countries, as well as over time. The risk of primary infection is
highest in young people, including young women during pregnancy.
We found no cohort studies describing annual seroconversion rates
in women of childbearing age nor incidence of primary infection.
One systematic review (search date 1996) identified 15 studies
that reported rates of seroconversion in non-immune pregnant
women ranging from 2.4–16/1000 in Europe and from 2–6/1000
in the USA.1 France began screening for congenital toxoplasmosis
in 1978, and during the period 1980–1995 the seroconversion
rate during pregnancy in non-immune women was 4–5/1000.2

AETIOLOGY/
RISK FACTORS

Toxoplasma infection is usually acquired by ingesting either sporo-
cysts (from unwashed fruit or vegetables contaminated by cat
faeces) or tissue cysts (from raw or undercooked meat). The risk of
contracting toxoplasma infection varies with eating habits, contact
with cats and other pets, and occupational exposure.

PROGNOSIS One systematic review of studies conducted from 1983–1996
found no population based prospective studies of the natural history
of toxoplasma infection during pregnancy.1 One systematic review
(search date 1997) reported nine controlled, non-randomised
studies, and found that untreated toxoplasmosis acquired during
pregnancy was associated with infection rates in children of
between 10–100%.3 We found two European studies that corre-
lated gestation at time of seroconversion with risk of transmission
and severity of disease at birth.4,5 Risk of transmission increased
with gestational age at maternal seroconversion, reaching 70–90%
for infections acquired after 30 weeks’ gestation. In contrast, the
risk of the infected infant developing clinical disease was highest
when infection occurred early in pregnancy. The highest risk of early
signs of disease (including chorioretinitis and hydrocephaly) was
about 10%, and occurred with infection between 24 and 30 weeks’
gestation.5 Infants with untreated congenital toxoplasmosis and
generalised neurological abnormalities at birth develop mental
retardation, growth retardation, blindness or visual defects, sei-
zures, and spasticity. Children with untreated subclinical infection at
birth may have cognitive and motor deficits and visual defects or
blindness, which may go undiagnosed for many years. One case
control study (845 school children in Brazil) found mental retarda-
tion and retinochoroiditis to be significantly associated with positive
toxoplasma serology (population attributable risk 6–9%).6
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AIMS OF
INTERVENTION

To prevent transmission from mother to child, congenital infection,
visual impairment, and neurological impairment in neonates and in
later life, with minimum adverse effects.

OUTCOMES Incidence of spontaneous abortion, fetal infection, and overt neo-
natal disease (neurological and visual impairment); serological
positivity in the newborn; adverse effects of treatment.

METHODS Clinical Evidence search and appraisal November 2002.

QUESTION What are the effects on mother and baby of
antiparasitic treatment in women found to be
seropositive for toxoplasma during pregnancy?

OPTION ANTIPARASITIC TREATMENT IN SEROPOSITIVE PREGNANT
WOMEN

We found no reliable evidence on the effects of treating women who
seroconvert during pregnancy.

Benefits: We found two systematic reviews (search dates 1997).3,7 The first
identified no RCTs.3 The second review identified nine small cohort
studies comparing treatments (spiramycin alone, pyrimethamine-
sulphonamides, or a combination of the 2 treatments) versus no
treatment.7 One study of case series of women treated with
spiramycin or spiramycin plus pyrimethamine–sulphonamide found
no evidence of difference in outcomes (fetal infection, overt neo-
natal disease).8 Comparing data from these studies was difficult
because of different follow up periods.

Harms: Spiramycin and pyrimethamine–sulphonamides are reportedly well
tolerated and non-teratogenic.9 Sulpha drugs are known to carry a
risk of kernicterus (see glossary, p 962) in the newborn and should
be avoided if possible in the third trimester; there is also a risk of
bone marrow suppression, which can be reduced through concomi-
tant use of folic acid.9

Comment: We found that the quality of evidence was poor. Studies included in
the systematic review were small and did not account for differ-
ences in gestation. Only two studies provided information about the
control group and congenital infection was common in the treat-
ment groups.7 One decision analysis on screening and treatment
for intrauterine toxoplasma infection has suggested that treatment
may save the pregnancy without preventing infection in the
neonate. This may lead to an increase in congenital disease.10 Drug
regimens of co-trimoxazole (trimethoprim plus sulfamethoxazole
[sulphamethoxazole]), atovaquone, or fluoroquinolones, which are
either used or are being tested for secondary prophylaxis of toxo-
plasmosis in immunocompromised people (particularly those with
HIV infection), have not been studied in pregnancy because their
reproductive toxicity has not been properly documented. Finally,
optimal duration of follow up is not established, although the longer
the children are observed the higher the incidence of sequelae.
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GLOSSARY
Kernicterus Cerebral toxicity, caused by high levels of bilirubin in the neonate.
Clinical effects include vomiting, lethargy, fever, and fits.
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Dengue fever
Search date March 2003

Marissa M Alejandria

QUESTIONS

Effects of supportive treatments for dengue haemorrhagic fever or
dengue shock syndrome in children New . . . . . . . . . . . . . . . . . . . .965

INTERVENTIONS

Likely to be beneficial
Intravenous fluids* . . . . . . . . .965

Unknown effectiveness
Colloids (compared with

crystalloids) . . . . . . . . . . . . .965
Adding corticosteroids to standard

intravenous fluids. . . . . . . . .967
Adding intravenous immunoglobulin

to standard intravenous
fluids . . . . . . . . . . . . . . . . .969

To be covered in future updates
Carbazochrome sodium for dengue

haemorrhagic fever or dengue
shock syndrome in children

Platelet transfusions for dengue
haemorrhagic fever or dengue
shock syndrome in children

Supportive treatments for dengue

fever in adolesents and adults

*Although we found no direct
evidence to support their use,
widespread consensus holds that
intravenous fluid replacement
with crystalloids should be used
universally in children with
dengue haemorrhagic fever or
dengue shock syndrome because
these conditions lead to an acute
increase in vascular permeability
that leads to plasma leakage,
resulting in increased
haematocrit and decreased
blood pressure. Placebo
controlled trials would be
considered unethical.

See glossary, p 969

Key Messages

¶ Intravenous fluids We found no RCTs comparing intravenous fluids versus
placebo or no treatment. It is widely accepted that immediate fluid replace-
ment should be undertaken in a child who has dengue haemorrhagic fever or
dengue shock syndrome; it would be considered unethical to test its role in a
placebo controlled trial.

¶ Colloids Two RCTs found no significant difference in mortality between crys-
talloids and colloids for acute resuscitation in Vietnamese children with dengue
shock syndrome, but they are likely to have been underpowered to detect a
clinically important difference.

¶ Adding corticosteroids to standard intravenous fluids Two RCTs in Thai
and Indonesian children with dengue shock syndrome found no significant
difference in mortality between adding corticosteroids to standard fluid
replacement and placebo. One open label RCT in Burmese children with
dengue shock syndrome found that hydrocorticosone reduced mortality com-
pared with other fluid replacements. An unpublished review of these RCTs and
two uncontrolled studies found no significant difference between adding
corticosteroids to standard intravenous fluids and standard intravenous fluids
alone.
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¶ Adding intravenous immunoglobulin to standard intravenous fluids We
found no published RCTs on the effects of intravenous immunoglobulin in
people with dengue haemorrhagic fever or dengue shock syndrome. One
unpublished RCT in Filipino children with dengue shock syndrome found that
intravenous immunoglobulin reduced mortality compared with placebo.

DEFINITION Dengue infection is a mosquito borne arboviral infection. The
spectrum of dengue virus infection ranges from asymptomatic or
undifferentiated febrile illness to dengue fever and dengue haem-
orrhagic fever or dengue shock syndrome. An important epidemio-
logic criterion to consider in the diagnosis of dengue infection is
history of travel or residence in a dengue endemic area within
2 weeks of onset of fever. Dengue fever is an acute febrile illness
whose clinical presentation varies with age. Infants and young
children may have an undifferentiated febrile disease with maculo-
papular rash. Children aged 15 years and older and adults may have
either a mild febrile illness or the classic incapacitating disease also
called “breakbone fever” presenting with high fever of sudden onset
and non-specific signs and symptoms of severe headache; pain
behind the eyes; muscle, bone, or joint pains; nausea; vomiting;
and rash. Dengue haemorrhagic fever is characterised by four
criteria: acute onset of high fever; haemorrhagic manifestations
evidenced by positive tourniquet (see glossary, p 969) test, skin
haemorrhages, mucosal, and gastrointestinal tract bleeding;
thrombocytopenia; and evidence of plasma leakage manifested by
a rise or drop in haematocrit, fluid in the lungs or abdomen, or
hypoproteinaemia. Dengue haemorrhagic fever is classified into
four grades of severity (see table 1, p 970).1 Presence of thrombo-
cytopenia and haemoconcentration differentiates dengue haemor-
rhagic fever grades I and II from dengue fever. Grades III and IV
dengue haemorrhagic fever are considered dengue shock syn-
drome.1 Plasma leakage is the major pathophysiological feature
observed in dengue haemorrhagic fever.

INCIDENCE/
PREVALENCE

Dengue fever and dengue haemorrhagic fever are public health
problems worldwide, particularly in low lying areas where Aedes

aegypti, a domestic mosquito, is present. Cities near to the
equator but high in the Andes are free of dengue because the
Aedes mosquitoes do not survive at high altitudes. Worldwide, an
estimated 50–100 million cases of dengue fever and hundreds of
thousands of dengue haemorrhagic fever occur yearly.2 Endemic
regions are the Americas, South East Asia, western Pacific, Africa,
and the eastern Mediterranean. Major global demographic
changes, particularly increases in the density and geographic
distribution of the vector, with declining vector control; unreliable
water supply systems; increasing non-biodegradable container
and poor solid waste disposal; increased geographic range of virus
transmission owing to increased air travel; and increased popula-
tion density in urban areas are responsible for the resurgence of
dengue in the last century.3,4 The World Health Organization
estimates that global temperature rises of 1.0–3.5 °C can
increase transmission by shortening the extrinsic incubation
period of viruses within the mosquito, adding 20 000–30 000
more fatal cases annually.5
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AETIOLOGY/
RISK FACTORS

Dengue virus serotypes 1–4 (DEN 1, 2, 3, 4) belonging to the
flavivirus genus are the main aetiologic agents. These serotypes are
closely related but antigenically distinct and they provide specific
lifetime immunity. A aegypti the principal vector, transmits the virus
to man. Dengue haemorrhagic fever and dengue shock syndrome
typically occur in children under the age of 15 years, although
dengue fever primarily occurs in adults and older children. Impor-
tant risk factors influencing the proportion of people who will
develop dengue haemorrhagic fever or severe disease during epi-
demics include the virus strain and serotype, immune status of the
host, and age and genetic predisposition. There is evidence that
sequential infection or pre-existing antidengue antibodies increases
the risk of dengue haemorrhagic fever through antibody dependent
enhancement.3,4,6–8

PROGNOSIS Dengue fever is an incapacitating disease but prognosis is favour-
able in previously healthy adults, although dengue haemorrhagic
fever and dengue shock syndrome are major causes of hospital
admission and mortality in children. Dengue fever is generally self
limiting, with less than 1% case fatality. The acute phase of the
illness lasts for 2–7 days but the convalescent phase may be
prolonged for weeks associated with fatigue and depression, espe-
cially in adults. Prognosis in dengue haemorrhagic fever and dengue
shock syndrome depends on prevention or early recognition and
treatment of shock. Case fatality ranges from 2.5% to 5.0%. Once
shock sets in, fatality may be as high as 12–44%.9 In centres with
appropriate intensive supportive treatment, fatality can be less than
1%. There is no specific antiviral treatment. The standard of
treatment is to give intravenous fluids to expand the plasma
volume. People usually recover after prompt and adequate fluid and
electrolyte supportive treatment. The optimal fluid regimen, how-
ever, remains unsettled. This is particularly important in dengue,
wherein one of the management difficulties is to correct hypovol-
aemia rapidly without precipitating fluid overload.

AIMS OF
INTERVENTION

To prevent mortality and improve symptoms, with minimal adverse
effects.

OUTCOMES Mortality; recurrence of shock; symptom relief; renal failure; length
of hospital stay; time to recovery; time off work; need for blood
transfusion; fluid requirements; adverse effects (bleeding, fluid
overload, hypersensitivity reactions, and secondary infections).

METHODS Clinical Evidence search and appraisal March 2003. The author
retrieved additional material through hand searches and personal
contact with experts in the field.

QUESTION What are the effects of supportive treatments for
dengue haemorrhagic fever or dengue shock syndrome
in children? New

OPTION INTRAVENOUS FLUIDS

We found no RCTs comparing intravenous fluids versus placebo or no
treatment. It is widely accepted that immediate fluid replacement should
be undertaken in a child who has dengue haemorrhagic fever or dengue
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shock syndrome; it would be considered unethical to test its role in a
placebo controlled trial. Two RCTs found no significant difference in
mortality between crystalloids and colloids for acute resuscitation in
Vietnamese children with dengue shock syndrome, but it is likely that
they were underpowered to detect a clinically important difference.

Benefits: Versus placebo or no treatment: We found no RCTs (see com-
ment below). Crystalloids versus colloids: We found no system-
atic review but found two RCTs.10,11 The first RCT (50 Vietnamese
children aged 5–15 years with dengue shock syndrome) compared
four intravenous fluid regimens for acute resuscitation: two crystal-
loid regimens (sodium chloride or Ringer’s lactate solution, 25
children) and two colloid regimens (dextran 70 or gelafundin, 25
children).10 Crystalloids or colloids were randomly infused at a rate
of 20 mL/kg for the first hour followed by 10 mL/kg for the second
hour. All children then received further intravenous infusions on an
open basis at the discretion of the attending physician according to
World Health Organization guidelines. All participants recovered
with fluid resuscitation alone. The RCT found no significant differ-
ence among groups in recurrence of shock (median 1 episode in
each group; P = 0.46) or requirement for further infusions of
crystalloids (P = 0.16) or colloids (P = 0.70) between the 2 hour
infusion and full recovery from shock. Recovery from shock was
defined as a pulse pressure of 20 mm Hg or greater. The RCT also
found no significant difference among groups in median duration in
shock (mean 1.5 hours with sodium chloride v 5.0 hours with
Ringer’s v 2.8 hours with dextran 70 v 7.0 hours with gelafundin;
P = 0.36).10 The second RCT (222 Vietnamese children, aged
1–15 years with dengue shock syndrome) also compared four
intravenous fluid regimens for acute resuscitation: two crystalloid
regimens (sodium chloride or Ringer’s lactate solution, 111 chil-
dren) and two colloid regimens (dextran 70 or gelafundin, 111
children).11 The fluids were infused at a rate of 20 mL/kg for the first
hour followed by a bolus of 20 mL/kg for the second hour. All
participants then received further infusions of Ringer’s lactate
solution according to World Health Organization guidelines. How-
ever, children who failed to improve or who deteriorated were given
additional colloid (dextran 70) infusions at the discretion of the
attending physician. All participants recovered with fluid resuscita-
tion. The RCT found no significant difference between crystalloids
and colloids in the proportion of children who had recurrence of
shock (24/90 [27%] with colloids v 20/81 [25%] with crystalloids;
RR 1.02, 95% CI 0.56 to 1.85). It also found no significant differ-
ence among groups in the total volume of fluid infused until full
recovery from shock (P = 0.95) or in the proportion of children who
required further infusions after the first hour (17/56 [30%] with
sodium chloride v 20/55 [36%] with Ringer’s v 17/55 [31%] with
dextran 70 v 15/56 [27%] with gelafundin; P = 0.75).

Harms: The first RCT found no adverse effects attributable to colloids or
crystalloids, but may have been underpowered to detect clinically
important adverse effects.10 In the second RCT, six children devel-
oped fever and chills after completing colloid treatment.11 Two
children receiving colloids had recurrence of shock, which
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responded to treatment with crystalloids. One child in the gelafun-
din group had severe epistaxis requiring transfusion and another
child in the dextran group developed a large haematoma at a site of
minor trauma. Thirty five children equally distributed among the four
groups required diuretic treatment for 1 or 2 days after recovery
from shock.11

Comment: It would be considered unethical to test the role of intravenous
fluids in children with dengue haemorrhagic fever or dengue shock
syndrome in a placebo controlled trial. Widespread consensus
holds that intravenous fluid replacement with crystalloids should be
universally used in children with dengue haemorrhagic fever or
dengue shock syndrome because these conditions lead to an acute
increase in vascular permeability that leads to plasma leakage,
resulting in increased haematocrit and decreased blood pressure.
The RCTs comparing crystalloids versus colloids are likely to have
been underpowered to detect a clinically important difference in
outcomes.10,11 The RCTs measured outcomes at 1 or 2 hours after
fluid infusion so a clinically important effect within the first hour of
fluid resuscitation may have been overlooked. Regardless of
whether colloid or crystalloid is more effective, if equal volumes are
infused, there is no difference between them with regard to fluid
overload.12

OPTION ADDING CORTICOSTEROIDS TO STANDARD
INTRAVENOUS FLUIDS

Two RCTs in Thai and Indonesian children with dengue shock syndrome
receiving standard fluid replacement found no significant difference in
mortality between adding corticosteroids and adding placebo. One open
label RCT in Burmese children with dengue shock syndrome found limited
evidence that adding hydrocortisone to intravenous fluids reduced
mortality compared with intravenous fluids alone. An unpublished review
of these RCTs and two uncontrolled studies found no significant
difference between adding corticosteroids to standard intravenous fluids
and standard intravenous fluids alone.

Benefits: We found no systematic review. We found three RCTs.13–15 The first
RCT (63 Thai children aged < 15 years with dengue shock syn-
drome receiving standard intravenous fluids) compared adding
methylprednisolone sodium succinate (given as single bolus of
30 mg/kg) versus adding 5% dextrose in normal saline solution as
placebo.13 All children received crystalloids (either Ringer’s lactate
or 0.5% glucose in sodium chloride) given at a rate of 10–20 mL/kg
adjusted to clinical and hydration status. Whole blood was given if
there was a drop in haematocrit and platelet concentrate was given
if bleeding was uncontrolled. Haematocrit was monitored every
2–4 hours depending on the severity of shock and bleeding. The
RCT found no significant difference in mortality between adding
methylprednisolone and adding placebo to intravenous fluids (4/32
[12.5%] with methylprednisolone v 4/31 [12.9%] with placebo;
RR 0.97, 95% CI 0.27 to 3.54). It also found no significant differ-
ence in duration of hospital stay (mean 7.3 days with methylpred-
nisolone v 6.2 days with placebo; P > 0.2) or in the proportion of
children who needed blood transfusion (11/32 [34%] with methyl-
prednisolone v 8/31 [26%] with placebo; RR 1.51, 95% CI 0.51 to
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4.46).13 The second RCT (97 Indonesian children aged 1–10 years
with dengue shock syndrome confirmed by serologic, virologic, or
both examinations receiving standard intravenous fluids) compared
adding hydrocortisone hemisuccinate (given iv as single dose of
50 mg/kg) versus adding sodium chloride as placebo.14 It also
found no significant difference in mortality between adding hydro-
cortisone and adding placebo (8/47 [17%] with hydrocortisone v

9/50 [18%] with placebo; RR 0.95, 95% CI 0.40 to 2.25). It also
found no significant difference in mean fluid requirements between
hydrocortisone and placebo (mean 2.3 L with hydrocortisone v

2.4 L with placebo; P > 0.05).14 The third RCT (98 Burmese chil-
dren, aged 1–8 years with serologically proved dengue shock
syndrome, open label) compared adding hydrocortisone hemisuc-
cinate to intravenous fluid regimens including crystalloids (normal
saline, modified Ringer’s lactate solution), plasma, and blood
products versus intravenous fluid regimens alone (see comment
below). Hydrocortisone hemisuccinate was given intravenously in a
single dose of 25 mg/kg on day 1, 15 mg/kg on day 2, and 10 mg/kg
on day 3. It was unclear how many children received crystalloids and
blood products alone or in combination.15 It found that adding
hydrocortisone significantly reduced mortality compared with intra-
venous fluids alone (9/48 [19%] with hydrocortisone v 22/50 [44%]
with intravenous fluids alone; RR 0.43, 95% CI 0.22 to 0.83; see
comment below).

Harms: In the first RCT, the frequency of episodes of infection (pneumonia,
bacteraemia) and pulmonary haemorrhage were similar with meth-
ylprednisolone compared with placebo.13 Three people taking
methylprednisolone had convulsions. All survivors were followed up
2 weeks after treatment and sequelae rates, including haemato-
mas, stiff joints, otitis media, abscesses, and gingivitis were similar
between the two groups.13 The other two RCTs gave no information
on adverse effects.14,15

Comment: The third RCT is an open trial with unclear randomisation scheme
and allocation concealment, which could have overestimated the
effect of adding hydrocortisone.15 Baseline characteristics of the
two groups were not comparable with a greater proportion of
children aged under 2 years and longer duration of shock in the
children who did not receive steroids, which could have contributed
to the higher mortality in these children. There is also a slight
discrepancy between what is reported in the text of the article (see
benefits above) and what is reported in the table about the number
of children taking intravenous fluids alone who died; the figure
reported in the table is 19/50, which gives a slightly different result
(9/48 [19%] with hydrocortisone v 19/50 [38%] with intravenous
fluids alone; RR 0.49, 95% CI 0.25 to 0.98). The other RCTs13,14

did not find the mortality reduction found in the earlier RCT.15

Differences in quality of methods in the RCTs and improvements in
supportive care in the 1990s may account for the inconsistent
results. A systematic review of corticosteroids in adults and children
with dengue shock syndrome is in progress.16 We found one
unpublished systematic review (search date 1992,17 3 RCTs
[described above],13–15 2 uncontrolled studies,18,19 334 children
with dengue haemorrhagic fever or dengue shock syndrome) that
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compared steroids versus placebo (personal communication,
Thongpenyai Y, 2003).17 The review found that trials were hetero-
geneous, but meta-analysis of the two RCTs (160 children with
dengue shock syndrome) with adequate blinding and comparable
groups at baseline found no significant difference in mortality
between adding steroids to intravenous fluids and adding placebo
(12/79 [15%] with steroids v 13/81 [16%] with placebo; OR 0.94,
95% CI 0.37 to 2.41). Meta-analysis of all five studies also found
no significant difference in mortality between adding steroids to
standard intravenous fluids and intravenous fluids alone (AR 27/
152 [18%] with steroids v 36/160 [22%] with placebo; pooled
OR 0.65, 95% CI 0.35 to 1.19).

OPTION ADDING INTRAVENOUS IMMUNOGLOBULIN TO STANDARD
INTRAVENOUS FLUIDS

We found no RCTs on the effects of intravenous immunoglobulin in the
treatment of dengue haemorrhagic fever or dengue shock syndrome. One
unpublished RCT in Filipino children with dengue shock syndrome found
that intravenous immunoglobulin reduced mortality compared with
placebo.

Benefits: We found no published systematic review of RCTs (see comment
below).

Harms: We found no published RCTs.

Comment: One unpublished, double blind RCT, conducted in a tertiary univer-
sity teaching hospital in the Philippines (216 Filipino children, age 6
months to 14 years, 205 with serologically confirmed dengue shock
syndrome) compared intravenous immunoglobulin (0.4 g/kg once
daily for 3 days) versus placebo (personal communication, Frias MV,
2003).20 All children received standard crystalloids as prescribed by
World Health Organization guidelines. The RCT found that immu-
noglobulin significantly reduced mortality compared with placebo
(18/108 [17%] with intravenous immunoglobulin v 31/108 [29%]
with placebo; RR 0.58, 95% CI 0.35 to 0.97; NNT 8, 95% CI 4 to
102). It found similar duration of hospital stay between intravenous
immunoglobulin and placebo. More children had rash with intrave-
nous immunoglobulin than with placebo but the difference was not
significant (RR 1.6, 95% CI 0.95 to 2.68).

GLOSSARY
Positive tourniquet A test that is performed by inflating the blood pressure cuff to
a point midway between systolic and diastolic pressures for 5 minutes. It involves
then deflating the cuff, waiting for the skin to return to its normal colour, and then
counting the number of petechiae visible in a 2.5 cm square in the ventral surface
of the forearm. Twenty or more petechiae in square patch (6.25 cm2) constitutes a
positive tourniquet test.
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TABLE 1 World Health Organization grading of severity of dengue
haemorrhagic fever.1

Grade Description
Grade I Fever accompanied by non-specific constitutional symptoms;

the only haemorrhagic manifestation is a positive tourniquet
test, easy bruising, or both

Grade II Spontaneous bleeding in addition to the manifestations of
Grade I, usually in the form of skin and other haemorrhages

Grade III Circulatory failure manifested by a rapid, weak pulse and
narrowing of pulse pressure or hypotension, with the presence
of cold, clammy skin, and restlessness

Grade IV Profound shock with undetectable blood pressure or pulse
Reproduced with permission of World Health Organization. Dengue
haemorrhagic fever: diagnosis, treatment, prevention and control. Geneva:
WHO 1997.
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Diarrhoea in adults (acute)
Search date May 2003

Guy de Bruyn

QUESTIONS

Effects of empirical antibiotic treatment in travellers’ diarrhoea . . . . .973
Effects of empirical antibiotic treatment in community acquired
diarrhoea . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .974
Effects of oral rehydration solutions in severe diarrhoea . . . . . . . . . .975
Effects of antimotility agents in acute diarrhoea . . . . . . . . . . . . . . . .976

INTERVENTIONS

Beneficial
Amino acid oral rehydration

solution (ORS) (may be more
effective than standard
ORS). . . . . . . . . . . . . . . . . .975

ORS* . . . . . . . . . . . . . . . . . . .975
Rice based ORS (may be more

effective than standard
ORS). . . . . . . . . . . . . . . . . .975

Unknown effectiveness
Bicarbonate ORS (compared with

standard ORS). . . . . . . . . . .975
Reduced osmolarity ORS

(compared with standard
ORS). . . . . . . . . . . . . . . . . .975

Trade off between benefits and
harms

Antibiotics used empirically in
community acquired
diarrhoea . . . . . . . . . . . . . .974

Antibiotics used empirically in
travellers’ diarrhoea . . . . . . .973

Antimotility agents. . . . . . . . . .976

To be covered in future updates
Absorbent agents
Antisecretory agents
Bismuth subsalicylate

*Categorisation based on medical
consensus

See glossary, p 977

Key Messages

¶ Amino acid oral rehydration solution (ORS) in severe diarrhoea One small
RCT found that amino acid ORS reduced the total volume and duration of
diarrhoea compared with standard ORS.

¶ ORS in severe diarrhoea ORS has not been compared in RCTs versus no
treatment or intravenous rehydration. One small RCT found no difference in
duration or volume of diarrhoea between intravenous rehydration and rehydra-
tion through a nasogastric tube, after both groups had received initial intrave-
nous fluids.

¶ Rice based ORS in severe diarrhoea One systematic review has found that
rice based ORS reduces the 24 hour stool volume compared with standard
ORS.
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¶ Bicarbonate ORS in severe diarrhoea Two RCTs found no significant differ-
ence in the duration or volume of diarrhoea with bicarbonate ORS compared
with standard ORS. One RCT found no significant difference in total stool output
or duration of diarrhoea with bicarbonate ORS compared with an otherwise
identical ORS in which the bicarbonate was replaced with chloride.

¶ Reduced osmolarity ORS in severe diarrhoea Three RCTs comparing
reduced osmolarity ORS versus standard ORS found a small and inconsistent
effect on total volume of stool and duration of diarrhoea.

¶ Antibiotics used empirically in community acquired diarrhoea RCTs have
found that ciprofloxacin reduces the duration of community acquired diarrhoea
by 1–2 days compared with placebo. RCTs found limited evidence that other
antibiotics reduced duration of diarrhoea compared with placebo. Adverse
effects varied by agent.

¶ Antibiotics used empirically in travellers’ diarrhoea One systematic review
and one additional RCT have found that empirical use of antibiotics increases
cure rate at 3 and 6 days compared with placebo. Gastrointestinal symptoms
(cramps, nausea, and anorexia), dermatological symptoms (rash), and respi-
ratory symptoms (cough and sore throat) were reported with all antibiotics.
Antibiotic treatment is associated in some people with prolonged presence of
bacterial pathogens in the stool and development of resistant strains.

¶ Antimotility agents in acute diarrhoea RCTs have found that, in people with
acute diarrhoea, loperamide hydrochloride and loperamide oxide reduce the
time to relief of symptoms, but frequently cause constipation compared with
placebo. We found insufficient evidence about the effects of other antimotility
agents.

DEFINITION Diarrhoea is watery or liquid stools, usually with an increase in stool
weight above 200 g daily and an increase in daily stool frequency.
This chapter covers empirical treatment of suspected infectious
diarrhoea in adults.

INCIDENCE/
PREVALENCE

An estimated 4000 million cases of diarrhoea occurred worldwide
in 1996, resulting in 2.5 million deaths.1 In the USA, the estimated
incidence for infectious intestinal disease is 0.44 episodes per
person a year (1 episode per person every 2.3 years), resulting in
about one consultation with a doctor per person every 28 years.2 A
recent community study in the UK reported an incidence of 19
cases per 100 person years, of which 3.3 cases per 100 person
years resulted in consultation with a general practitioner.3 Both
estimates derive from population based studies including both
adults and children. The epidemiology of travellers’ diarrhoea (in
people who have crossed a national boundary) is not well under-
stood. Incidence is higher in travellers visiting developing countries,
but it varies widely by location and season of travel.4

AETIOLOGY/
RISK FACTORS

The cause of diarrhoea depends on geographical location, stand-
ards of food hygiene, sanitation, water supply, and season. Com-
monly identified causes of sporadic diarrhoea in adults in developed
countries include Campylobacter, Salmonella, Shigella, Escherichia

coli, Yersinia, protozoa, and viruses. No pathogens are identified in
more than half of people with diarrhoea. In returning travellers,
about 50% of episodes are caused by bacteria such as enterotoxi-
genic E coli, Salmonella, Shigella, Campylobacter, Vibrio, enteroad-
herent E coli, Yersinia, and Aeromonas.5
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PROGNOSIS In developing countries, diarrhoea is reported to cause more deaths
in children under 5 years of age than any other condition.1 Few
studies have examined which factors predict poor outcome in
adults. In developed countries, death from infectious diarrhoea is
rare, although serious complications, including severe dehydration
and renal failure, can occur and may necessitate admission to
hospital. Elderly people and those in long term care have an
increased risk of death.6

AIMS OF
INTERVENTION

To reduce the infectious period, length of illness, risk of dehydration,
risk of transmission to others, and rates of severe illness; and to
prevent complications and death.

OUTCOMES Time from start of treatment to last loose stool; number of loose
stools a day; stool volume; time to first formed stool; duration of
diarrhoea; duration of excretion of organisms; presence of bacterial
resistance; relief of cramps, nausea and vomiting; incidence of
vomiting; incidence of severe illness; and rate of hospital
admission.

METHODS Clinical Evidence search and appraisal May 2003.

QUESTION What are the effects of empirical antibiotic treatment in
travellers’ diarrhoea?

OPTION EMPIRICAL TREATMENT WITH ANTIBIOTICS IN ADULTS
WITH TRAVELLERS’ DIARRHOEA

One systematic review and one additional RCT have found that empirical
use of antibiotics increases the cure rate of travellers’ diarrhoea
compared with placebo. Gastrointestinal symptoms (cramps, nausea, and
anorexia), dermatological symptoms (rash), and respiratory symptoms
(cough and sore throat) were reported with all antibiotics. Antibiotic
treatment is associated in some people with prolonged presence of
bacterial pathogens in the stool and development of resistant strains.

Benefits: We found one systematic review7 and one additional RCT.8 The
systematic review (search date 2000, 12 RCTs, 1474 people with
travellers’ diarrhoea, including students, package tourists, military
personnel, and volunteers) compared empirical use of antibiotics
versus placebo.7 Antibiotics evaluated included aztreonam, bicozamy-
cin, ciprofloxacin, co-trimoxazole (trimethoprim–sulfamethoxazole
[sulphamethoxazole]), fleroxacin, norfloxacin, ofloxacin, and trimetho-
prim, which were given for durations varying from a single dose to 5
days. The review found that antibiotics significantly increased the cure
rate at 72 hours compared with placebo (defined as cessation of
unformed stools or > 1 unformed stool/24 hours without additional
symptoms; OR 5.9, 95% CI 4.1 to 8.6). The additional RCT (598
people, 70% of whom had travelled recently) compared norfloxacin
versus placebo. It found that norfloxacin significantly increased the
number of people cured compared with placebo after 6 days (34/46
[74%] with norfloxacin v 18/48 [38%] with placebo; RR 1.97, 95%
CI 1.32 to 2.95).8
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Harms: The systematic review found that adverse effects varied with each
antibiotic and ranged in frequency from 2–18%.7 Gastrointestinal
symptoms (cramps, nausea, and anorexia), dermatological symp-
toms (rash), and respiratory symptoms (cough and sore throat)
were most frequently reported. One small RCT included in the
review found that significantly more people taking ciprofloxacin
developed resistant isolates at 48 hours (ciprofloxacin v placebo;
ARI 50%, 95% CI 15% to 85%).7 Another RCT (181 adults with
acute diarrhoea) reported three cases of continued excretion of
Shigella in people taking trimethoprim–sulfamethoxazole versus
one person taking placebo.9 Two of these isolates became resistant
to the drug, although the participants were clinically well.7 Other
RCTs found no post-treatment resistance or did not report it.7 The
additional RCT found that people with Salmonella infection treated
with norfloxacin had significantly prolonged excretion of Salmonella

species compared with placebo (median time to clearance of
Salmonella species from stools: 50 days with norfloxacin v 23 days
with placebo; CI not reported).8 In addition, 6/9 Campylobacter

isolates obtained after treatment had developed resistance to
norfloxacin.

Comment: Only 3/10 trials using the duration of diarrhoea as an outcome
reported adequate statistical data for the duration of diarrhoea after
initiation of treatment.7 This limits the applicability of the results.

QUESTION What are the effects of empirical antibiotic treatment in
community acquired diarrhoea?

OPTION EMPIRICAL TREATMENT WITH ANTIBIOTICS IN ADULTS
WITH COMMUNITY ACQUIRED DIARRHOEA

RCTs have found that ciprofloxacin reduces the duration of community
acquired diarrhoea by 1–2 days compared with placebo. RCTs found
limited evidence that other antibiotics reduced duration of diarrhoea
compared with placebo. Adverse effects varied by agent.

Benefits: We found no systematic review. We found six RCTs in five reports
(1037 people)10–14 comparing one or more antibiotics with
placebo (antibiotics evaluated included ciprofloxacin, clioquinol,
co-trimoxazole, enoxacin, nifuroxazide, and ofloxacin). Entry criteria
varied among the RCTs, and treatment duration ranged from a single
dose to 5 days. Three RCTs found that antibiotics significantly reduced
illness duration or decreased the number of liquid stools at 48
hours,11,13,14 two RCTs found a non-significant reduction in the dura-
tion of illness.10,12 One RCT found reduced duration of diarrhoea for
ciprofloxacin but not for trimethoprim–sulfamethoxazole.11

Harms: In the multicentre RCT (173 people with acute diarrhoea) of
ciprofloxacin and trimethoprim–sulfamethoxazole, five people with
Campylobacter isolated from stools (2 treated with ciprofloxacin, 3
treated with trimethoprim–sulfamethoxazole) developed isolates
resistant to the treatment antibiotic.13

Comment: The main pathogenic organisms found in each study varied and may
partly explain variations in effect. Reported outcomes varied
between trials, which precludes direct comparisons or summaries
of treatment effect.
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QUESTION What are the effects of oral rehydration in severe
diarrhoea?

OPTION ORAL REHYDRATION IN ADULTS WITH SEVERE
DIARRHOEA

We found no RCTs of oral rehydration compared with placebo or no
treatment. One small RCT comparing intravenous rehydration versus
rehydration through a nasogastric tube found no difference in duration or
volume of diarrhoea. One RCT found that amino acid oral rehydration
solution (ORS) reduced the total volume and duration of diarrhoea
compared with standard ORS. Both groups received initial treatment with
intravenous fluids. One RCT found no significant difference in total stool
output or duration of diarrhoea with bicarbonate ORS compared with
chloride ORS. Two RCTs found no significant difference in the duration or
volume of diarrhoea with bicarbonate ORS compared with standard ORS.
Three RCTs found a small and inconsistent effect on total volume of stool
and duration of diarrhoea with reduced osmolarity ORS compared with
standard ORS. One systematic review has found that rice based ORS
reduces the 24 hour stool volume compared with standard ORS.

Benefits: We found one systematic review and 10 additional RCTs of ORS in
severe diarrhoea (see tables A and B on web extra).15–25 Versus no
rehydration: We found no systematic review or RCTs. RCTs of oral
rehydration versus no rehydration would be considered unethical.
Versus intravenous rehydration: We found no systematic review and
no RCTs comparing intravenous rehydration versus oral rehydration
solution alone. We found one small RCT (20 adults with cholera and
severe dehydration) comparing enteral rehydration through a nasogas-
tric tube versus intravenous rehydration.15 Both groups received initial
intravenous fluids for up to 90 minutes. The RCT found no significant
difference in the total duration of diarrhoea (44 hours with iv fluids v

37 hours with nasogastric fluids; difference +7 hours, 95% CI
–6 hours to +20 hours), total volume of stool passed (8.2 L v 11 L;
difference –2.9 L), or duration of Vibrio excretion (1.1 days v 1.4 days;
difference 0.3 days, 95% CI 0 days to 1 day). Amino acid ORS: We
found no systematic review. We found two RCTs (97 men,16 108
men17) comparing amino acid ORS versus standard ORS (see glossary,
p 977). In the RCT with intravenous rehydration, amino acid ORS was
associated with a non-significant reduction in the total duration of
diarrhoea and significantly reduced the total volume of stool compared
with standard ORS.16 The other RCT found that amino acid ORS
improved weight gain, but not stool volume, compared with standard
ORS in patients with cholera. For patients with non-cholera diarrhoea,
amino acid ORS was associated with a reduction in stool volume, but
not in weight gain.17 Bicarbonate ORS: We found no systematic
review. We found one small RCT (60 people with cholera and severe
dehydration) comparing bicarbonate ORS versus an otherwise identical
ORS, in which the bicarbonate was replaced with chloride.18 The RCT
found no significant difference in total stool output or duration of
diarrhoea. We found three RCTs (367 people) comparing standard
versus bicarbonate ORS.19–21 Two of the RCTs found no significant
difference between treatments in the duration or volume of diar-
rhoea.19,21 One RCT did not report on significance, although duration
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and volume of diarrhoea were worse with bicarbonate ORS.20

Reduced osmolarity ORS: We found no systematic review. We found
three RCTs, which found a small and inconsistent effect on total
volume of stool and duration of diarrhoea with reduced osmolarity ORS
versus standard ORS.22–24 Rice based ORS: We found one system-
atic review (search date 1998, 4 RCTs) in people with cholera and
non-cholera diarrhoea.25 The review found that, in adults with cholera,
rice based ORS significantly reduced the 24 hour stool volume com-
pared with standard ORS (4 RCTs, WMD –51 mL/kg, 95% CI –66 mL/kg
to –36 mL/kg). One RCT found that both rice based ORS and low
sodium rice based ORS reduced stool output compared with standard
ORS (4 L for rice based ORS v 5 L for standard ORS, P < 0.02; 3 L for
low sodium rice based ORS v 5 L for standard ORS, P < 0.05).24

Harms: Amino acid ORS: One RCT (108 men) reported no episodes of
hypernatraemia or hyponatraemia in people taking amino acid ORS or
standard ORS.17 Bicarbonate ORS: One RCT (130 people with
cholera) reported that more people taking standard ORS had an
unpleasant taste than those taking bicarbonate ORS (29% of people v

13% of people).20 In another RCT, 2/115 people taking an effervescent
standard ORS had an unpleasant taste (results not reported for
bicarbonate ORS).21 Reduced osmolarity ORS: Reduced osmolarity
ORS significantly increased the risk of non-symptomatic hyponatrae-
mia (OR 2.1, 95% CI 1.1 to 4.1).22 In RCTs evaluating symptomatic
hyponatraemia, no cases were reported.22,23

Comment: All people with cholera received antibiotic treatment in addition to
fluid treatment. Oral tetracycline or doxycycline were widely used,
and were initiated at varying intervals after the start of oral rehydra-
tion. Response to ORS in people with cholera may not be compa-
rable with response in people with less severe forms of diarrhoea.

QUESTION What are the effects of antimotility agents in acute
diarrhoea in adults?

OPTION ANTIMOTILITY AGENTS IN ADULTS WITH ACUTE
DIARRHOEA

RCTs have found that, in people with acute diarrhoea, loperamide
hydrochloride, and loperamide oxide reduce the time to relief of
symptoms, but frequently cause constipation compared with placebo. Two
RCTs found that lidamidine hydrochloride reduced stool weight and
number of loose stools. We found insufficient evidence about the effects
of other antimotility agents.

Benefits: We found no systematic review. Difenoxin: We found no RCTs of
sufficient quality. Diphenoxylate: One RCT (152 adults with acute
diarrhoea for < 24 hours) comparing diphenoxylate–atropine ver-
sus placebo found that diphenoxylate significantly reduced the rate
of bowel actions in the 24 hours after treatment (P = 0.05).26 The
RCT found no significant difference in median time to last loose
stool (25 hours v 30 hours; P = 0.29). Lidamidine: We found two
RCTs comparing lidamidine versus placebo.27,28 The first RCT (30
adults with acute diarrhoea) found that lidamidine reduced the stool
weight after 29 hours (435 g with lidamidine 4 mg v 364 g with
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lidamidine 2 mg v 576 g with placebo).27 The second RCT (105
adults with acute diarrhoea) compared lidamidine versus lopera-
mide versus placebo.28 It found that lidamidine reduced the
number of loose stools after 72 hours compared with placebo (8.5
stools v 3.9 stools; P values not reported). Loperamide
hydrochloride: We found four RCTs comparing loperamide hydro-
chloride (loading dose of 4 mg, then 2 mg with each loose stool)
versus placebo.28–31 Two of the RCTs (409 people29 and 261
people30 with acute diarrhoea) found that loperamide significantly
reduced the median time to complete relief of symptoms, which
was defined as the time between taking the loading dose of
loperamide and the time after which one pasty, watery, or loose
stool was passed (189 people: 27 hours with loperamide v

45 hours with placebo, P = 0.006;29 123 people: 18 hours with
loperamide v 37 hours with placebo, P = 0.00730). The third RCT
(50 people) found that loperamide versus placebo significantly
reduced the number of stools for the first 2 days, but subsequently
the difference was not significant.31 The fourth RCT (105 adults with
acute diarrhoea) found no significant difference in the number of
stools passed within 72 hours.28 Loperamide oxide: We found five
RCTs (409 people,29 261 people,30 230 people,32 242 people,33

258 people34 with acute diarrhoea) comparing loperamide oxide
(loading dose 1–8 mg, followed by 0.5–4 mg with each loose stool)
versus placebo. All RCTs found that loperamide oxide significantly
reduced the time to complete relief of symptoms.

Harms: Lidamidine: Constipation occurred in one person taking lidamidine
compared with no people taking placebo (1/35 [3%] with lidamidine
v 0/35 [0%] with placebo).28 Loperamide hydrochloride: Two
RCTs (409 people29 and 261 people30) found that constipation was
significantly more frequent in people taking loperamide versus
placebo (25% with loperamide v 7% with placebo; ARI 18%, 95%
CI 8% to 28%; NNH 5, 95% CI 3 to 12;29 22% v 10%; ARI 12%,
95% CI 5% to 29%; NNH 5, 95% CI 3 to 1830). Loperamide oxide:
One RCT (409 people) found that significantly more people taking
loperamide oxide had constipation (24% with loperamide oxide v

7% with placebo; ARI 17%, 95% CI 7% to 27%; NNH 5, 95% CI 3 to
14).29 Another RCT (230 people) found that symptom scores for
tiredness and sleepiness were significantly higher in people taking
loperamide oxide 1 mg compared with placebo (P = 0.01).32

Comment: The RCTs used different outcome measures, making it difficult to
summarise and compare results.

GLOSSARY
Standard ORS An oral rehydration solution that includes citrate 10 mmol/L and
glucose 111 mmol/L, and has an osmolarity of 311 mmol/L.
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Likely to be beneficial
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individuals . . . . . . . . . . . . . .987
Universal immunisation of

infants . . . . . . . . . . . . . . . .990

Unknown effectiveness
Comparative effectiveness of

different strategies . . . . . . . .991
Universal immunisation of

adolescents. . . . . . . . . . . . .991

To be covered in future updates
Other preventive interventions
Treatment of hepatitis B

See glossary, p 992

Key Messages

In countries with high endemicity
¶ Selective immunisation of high risk individuals (evidence only for chil-

dren born to HBsAg positive mothers) One non-systematic review of mainly
observational studies with both plasma derived and recombinant vaccine, and
three RCTs of plasma derived hepatitis B immunisation all found that immuni-
sation prevented chronic carrier state compared with placebo or no treatment
in children born to HBsAg positive mothers. One RCT found minor adverse
events with immunisation; the other RCTs did not report on adverse events. We
found no good evidence in other high risk groups. One cluster RCT found that
selective immunisation in high risk individuals was less effective than universal
immunisation of infants in preventing chronic carrier state and acute hepatitis
events.

¶ Universal immunisation of infants (limited evidence that it may be better
than selective immunisation of high risk individuals) One non-systematic
review and four additional and subsequent RCTs provided evidence that
universal (both recombinant and plasma derived) hepatitis B immunisation in
infants in countries with high endemicity, compared with placebo, reduces
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acute hepatitis and development of a chronic carrier state for at least 15 years.
Observational studies and one RCT found only minor adverse reactions after
recombinant hepatitis B immunisation. One cluster RCT found universal immu-
nisation with first plasma and then recombinant vaccine reduced the develop-
ment of chronic carrier state and acute hepatitis events compared with
immunisation of high risk groups.

In countries with low endemicity
¶ Selective immunisation of high risk individuals One systematic review

found that, in countries with low endemicity, plasma derived hepatitis B
immunisation prevented acute hepatitis B and development of chronic carrier
state in healthcare workers at high risk of exposure to bodily fluids. Three RCTs
found that plasma derived hepatitis B immunisation prevented acute hepatitis
B in homosexual men. One small RCT found no significant difference in
hepatitis B events in heterosexual partners of infected people. Three RCTs of
plasma derived immunisation in people on regular haemodialysis found poten-
tially conflicting results. Two RCTs from France and Belgium found good
protective efficacy against chronic carrier state. However, one large US based
RCT found no good evidence of benefit. The systematic review of plasma
derived vaccination found no significant difference between immunisation and
placebo in the rate and severity of adverse events. One observational study
showed a high prevalence of hepatitis B carrier state and low immunisation
uptake in young homosexuals despite a national strategy to immunise high risk
groups. Surveillance data from a national programme in Japan found that
immunisation of neonates (with recombinant hepatitis B vaccine plus hepatitis
B immunoglobulin [HBIG]) born to HBsAg positive mothers provided 95%
protection against the development of a chronic carrier state. We found
insufficient evidence to compare the effectiveness of selective immunisation in
high risk individuals with other strategies.

¶ Universal immunisation of infants One historical cohort study found a
reduction in the prevalence of hepatitis B chronic carrier state after universal
immunisation. We found insufficient evidence to compare its effectiveness with
other strategies. Two cohort studies and surveillance data did not report any
links between hepatitis B immunisation and serious adverse events.

¶ Comparative effectiveness of different strategies We found no systematic
reviews, RCTs, or observational studies comparing the effectiveness of different
immunisation strategies in countries with low endemicity.

¶ Universal immunisation of adolescents We found insufficient evidence to
assess the effects of universal adolescent immunisation, or to compare its
effectiveness with other strategies. One observational study suggests minor
adverse effects after hepatitis B immunisation in this group.

DEFINITION Hepatitis B is a viral infectious disease with an incubation period of
40–160 days. Acute hepatitis B infection is characterised by
anorexia, vague abdominal discomfort, nausea and vomiting, jaun-
dice, and occasional fever. Illness is associated with deranged liver
function tests (especially raised alanine transaminases) and pres-
ence of serological markers of acute hepatitis B infection (e.g.
hepatitis B surface antigen [HBsAg; see glossary, p 992], antiHBc
IgM).1

INCIDENCE/
PREVALENCE

The incidence of acute hepatitis B and prevalence of its chronic
carrier state (see glossary, p 992) varies widely across the globe. In
areas with high endemicity (see glossary, p 992) (HBsAg prevalence
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≥ 8%, e.g. South East Asia and Africa), more than half of the
population becomes infected at some point in their lives.2 In
countries with low endemicity (see glossary, p 992) (HBsAg preva-
lence < 2%, e.g. North America, western Europe, Australia), most
of the population do not become infected.2 Nearly a third of the
world population has been infected by hepatitis B at some point,
and at least 350 million people (5–6% of world population) are
currently chronic carriers of hepatitis B infection.3

AETIOLOGY/
RISK FACTORS

In countries with high endemicity, most infections occur during
childhood from an infected mother to her baby (vertical transmis-
sion) or from one family member to another (horizontal transmis-
sion).4 Horizontal transmission is thought to be an important route
of hepatitis B infection during early childhood, and probably occurs
mainly through unnoticed contact with blood from infected family
members.5 In countries with high endemicity, the proportion of
chronic HBsAg carriage attributable to vertical transmission has
been estimated at 5–50%.6–8 The proportion of chronic HBsAg
carriage attributable to horizontal transmission is not known,
although one survey in China found that 27.2% of families had one
or more HBsAg positive members.8 In developed countries, most
hepatitis B infection occurs later, from sexual activity, injection drug
use, or occupational exposure. Less frequent causes of infection
include household contact, regular haemodialysis, transmission
from a healthcare professional, and receipt of organs or blood
products.9 The vaccination policy of a country is a large determinant
of the risk of developing hepatitis B. Since the development of
plasma derived hepatitis B vaccine in the early 1980s, subse-
quently replaced by recombinant vaccine (see glossary, p 992),
many countries have adopted a policy of universal immunisation of
all infants. On the basis of disease burden, the World Health
Organization recommended that hepatitis B vaccine be incorpo-
rated into routine infant and childhood immunisation programmes
in countries with high endemicity by 1995 and in all countries by
1997.10 However, in many countries with low endemicity, universal
immunisation policy remains controversial and has still not been
adopted.11 Some of these countries have adopted a policy of
selective immunisation of high risk individuals. Others have adopted
a universal adolescent immunisation policy.

PROGNOSIS Hepatitis B infection resolves after the acute infection in 90–95% of
cases. In the remainder (5–10%), it may result in several serious
sequelae. Massive hepatic necrosis occurs in 1% of people with
acute viral hepatitis, leading to a serious and often fatal condition
called acute fulminant hepatitis. Between 2% and 10% of those
infected as adults become chronic carriers, indicated by HBsAg
persistence for more than 6 months. Chronic carriage is more
frequent in those infected as children, and reaches up to 90% in
those infected during the perinatal period.1 Between 20% and 25%
of chronic carriers develop a progressive chronic liver disease. In
about one quarter to one third of cases, this progresses to cirrhosis
and hepatocellular carcinoma.12 These complications usually arise
in older adults and are major causes of mortality in populations with
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high hepatitis B endemicity.4 Observational studies suggest that in
these countries almost 80% of chronic liver disease and cirrhosis is
attributed to hepatitis B, and these complications lead to at least 1
million deaths every year worldwide.

AIMS OF
INTERVENTION

To reduce the risk of acquiring hepatitis B infection in susceptible
people, while minimising adverse effects of interventions.

OUTCOMES Incidence of acute hepatitis B; prevalence of chronic carrier state;
chronic liver disease; cirrhosis and hepatocellular carcinoma sec-
ondary to hepatitis B; mortality secondary to hepatitis B infection
and its chronic sequelae; adverse events.

METHODS Clinical Evidence search and appraisal October 2003, including a
search for observational studies. Where there were no good RCT
data for a given comparison or outcome, we included the best
available observational data. Both plasma derived and recombinant
vaccines were included.

QUESTION What are the effects of immunisation in countries with
high endemicity?

OPTION UNIVERSAL IMMUNISATION OF INFANTS

One non-systematic review and four additional and subsequent RCTs
found that universal immunisation of infants (using either recombinant or
plasma derived vaccines) reduces acute hepatitis and development of a
chronic carrier state compared with placebo. The longest RCT found that
universal immunisation protected at 15 years. Two historical cohort
studies found reduced secondary mortality from hepatocellular carcinoma
in children born after the introduction of a universal plasma derived
hepatitis immunisation programme. One additional historical cohort study
found a lower rate of related chronic liver disease, cirrhosis, and
hepatocellular cancer after the introduction of a universal plasma derived
immunisation programme. Three non-systematic reviews and one RCT
found only minor adverse reactions after recombinant hepatitis B
immunisation. One cluster RCT found universal immunisation with first
plasma and then recombinant vaccine reduced the development of
chronic carrier state and acute hepatitis events compared with
immunisation of high risk groups.

Benefits: Versus placebo or no immunisation: We found one non-
systematic review (search date 1989, 2 RCTs, 203 infants, aged
less than 1 year),13 three subsequent RCTs,14–17 one additional
RCT,18 and three additional historical cohort studies,19–21 compar-
ing hepatitis B vaccine versus placebo or no vaccine. The review
found that recombinant hepatitis B vaccine protected against
development of the chronic carrier state (see glossary, p 992) at
both 9 months after immunisation (protective efficacy [see glossary,
p 992] 87%; 15/148 [10.1%] HBsAg [see glossary, p 992] positive
in the intervention group) and 15 months (protective efficacy 96%;
2/55 [3.6%] HBsAg positive in the intervention group).13 Confi-
dence limits and numbers of people in control group not reported.
The first subsequent RCT, conducted in the Gambia (1864 infants),
compared four doses of hepatitis B vaccine (recombinant or plasma
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derived) given along with the World Health Organization’s recom-
mended Expanded Program Immunisation (see glossary, p 992)
versus Expanded Program Immunisation only.14,15 It found that
hepatitis B vaccine plus Expanded Program Immunisation signifi-
cantly protected against development of the chronic carrier state at
4 years after immunisation (protective efficacy 94%, 95% CI 84% to
98%; 4/720 [0.6%] HBsAg positive with intervention v 103/816
[13%] with placebo). It found the results were still significant after 9
years (protective efficacy 90%, 95% CI 79% to 95%; 4/677 [0.5%]
HBsAg positive with intervention v 99/823 [12%] with placebo). The
second subsequent RCT, conducted in China (649 children aged
3–36 months, with no serological markers for previous infection),
compared three doses of plasma derived hepatitis B vaccine versus
placebo.16 It found that hepatitis B vaccine significantly protected
children against development of the chronic carrier state at 5, 12,
and 15 years after immunisation (5 year protective efficacy
100.0%, 0/152 [0%] HBsAg positive with immunisation v 24/190
[12.6%] with placebo, P < 0.001; 12 year protective efficacy
82.2%, 3/171 [1.8%] HBsAg positive with immunisation v 18/179
[10.1%] with placebo, P < 0.01; 15 year protective efficacy
88.0%, 1/52 [1.9%] HBsAg positive with immunisation v 9/154
[16.7%] with placebo, P < 0.01; CI not reported). The third subse-
quent RCT, also in China (513 children aged 3–36 months, with no
serological markers for previous infection), compared three doses
of plasma derived hepatitis B vaccine versus placebo.17 It found
that hepatitis B vaccine significantly protected children against
development of the chronic carrier state at 12 years after immuni-
sation (protective efficacy 92%; 1/167 [0.6%] HBsAg positive with
immunisation v 14/183 [7.6%] with placebo; P < 0.0001, CI not
reported). One additional RCT from Burundi (480 infants) compared
the protective efficacy of a plasma derived hepatitis vaccine (see
glossary, p 992) versus placebo 1 year after immunisation.18 It
found that the vaccine significantly protected children from both
acute hepatitis B events (see glossary, p 992) (efficacy 100%;
event rates 0/59 [0%] with immunisation v 5/59 [8.5%] with
placebo; P = 0.046) and development of chronic carrier state
(efficacy 100%; carrier rates 0/59 [0%] with hepatitis B vaccine v

4/59 [6.8%] with placebo; statistics not reported). One additional
historical cohort study in Taiwan estimated the incidence of hepa-
tocellular carcinoma in three historical cohorts (children born during
1981–1986 [17 million], children born during 1987–1990 [14
million], and children born during 1991–1994 [14 million]) 5–13
years after immunisation with a plasma vaccine.19 The average
annual incidence of hepatocellular carcinoma was significantly
reduced in children born after the introduction of universal immu-
nisation in 1984 (0.70 per 100 000 [95% CI 0.65 per 100 000 to
0.78 per 100 000] in the 1981–1986 cohort, 0.57 per 100 000
[95% CI 0.48 per 100 000 to 0.62 per 100 000] in the
1987–1990 cohort, and 0.36 per 100 000 [95% CI 0.23 per
100 000 to 0.48 per 100 000] in the 1991–1994 cohort;
P < 0.01 for comparison between before and after the 1990
cohorts). Mortality secondary to hepatocellular carcinoma was also
reduced in the 1991–1994 cohort compared with the two other
cohorts combined (incidence of hepatocellular deaths before July

Hepatitis B (prevention)
Infectious

diseases
983

 BMJ Publishing Group Ltd 2004



1990 0.72 per 1000 000 and after July 1990 0.33 per 1000 000;
RR 0.51; P < 0.001; see comment below). The second additional
historical cohort study (children aged 1–9 years) in Taiwan also
found a lower hepatocellular carcinoma standardised mortality ratio
after the vaccination programme with a plasma derived vaccine
(1.25 [95% CI 0.70 to 2.25] in 1983 v 0.34 [95% CI 0.14 to 0.89]
in 1993, comparative statistical results not reported).20 This con-
trasted with no change in the adult standardised mortality ratio
secondary to hepatocellular carcinoma during this period. The third
additional historical cohort study (children, adolescents, and young
people) assessed the impact of universal immunisation (initially
with plasma and then with recombinant vaccine [see glossary,
p 992]) on related chronic liver disease, cirrhosis, and hepatocel-
lular carcinoma in a town in southern Italy.21 It found a decline in the
prevalence of chronic carrier state 15 years after starting the
immunisation programme (prevalence of HBsAg 8.3% during
1978–1983 v 1.0% in 1997, P < 0.001). It also reported a
reduction in the prevalence of related chronic liver disease, cirrho-
sis, and hepatocellular carcinoma, but no numerical data were
provided. Versus selective immunisation in high risk
individuals: We found one cluster RCT in Italy (2 towns with a
population of about 60 000 each), which compared a universal
immunisation strategy (see glossary, p 992) (all infants and ado-
lescents) versus immunisation of high risk groups only (people living
with chronic carriers, homosexual men, intravenous drug abusers,
infants born to infected mothers, healthcare workers, commercial
sex workers, people receiving transfusion and other blood products,
people exposed to needle stick injuries, and people with chronic
eczema and psoriasis).22 It used plasma derived vaccine until 1987
and then recombinant vaccine. It found universal immunisation was
associated with a bigger reduction in the incidence of hepatitis B
(with universal immunisation, mean annual incidence of hepatitis B
63/100 000 during 1963–1990 and 3/100 000 during
1991–1993; with high risk group immunisation, mean annual
incidence of hepatitis B 55/100 000 during 1963–1990 and
15/100 000 in 1991–1993). It also found universal immunisation
was associated with lower prevalence of HBsAg positivity (13.4% in
1978 to 3.0% in 1993 with universal immunisation v 13.6% in
1978 to 7.4% with selective immunisation; statistical significance
not reported).

Harms: Versus placebo or no treatment: The non-systematic review
found that 10% of children (13 trials, 2096 enrolled) and 4% of
neonates (11 trials, 1187 enrolled) had adverse reactions after
hepatitis B recombinant immunisation. Sore arm (8.5%) in children
and mild fever (2.5%) in neonates were the two most commonly
reported symptoms.13 It found no serious adverse reactions. We
found two other non-systematic reviews that assessed connective
tissue disorders (see glossary, p 992) and recombinant vaccine
vaccine.23,24 The first review found two uncontrolled population
based studies.23 The first study (166 757 children in New Zealand)
of plasma derived vaccine found that arthritis or arthralgia occurred
in less than 1 episode in 10 000 vaccines. The second study of
plasma derived vaccine (43 618 people in Alaska) found that
arthritis or arthralgia lasting more than 3 days occurred in less than
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1 episode in 3000 vaccines. It found weak evidence (case reports
and case series) of a link between hepatitis B vaccine and serious
connective tissue disorders. The second non-systematic review
(search date 2000, number of studies not reported) found no
evidence (from case series and case reports) of a causal link
between systematic lupus erythrematosis and recombinant vac-
cine.24 One RCT in Egypt (590 infants) compared the addition of
three doses of hepatitis B vaccine (recombinant) plus routine
immunisation starting at birth (group A) versus immunisation at 2
months (group B) versus routine immunisation only (group C).25 It
found infants who started hepatitis B immunisation at 2 months
had a significantly higher proportion of minor adverse reaction
compared with children immunised at birth or with routine immuni-
sation alone (group A 5/178 [2.8%] had local reaction and 10/178
[5.6%] had fever v group B 12/167 [7.2%] had local reaction and
12/167 [7.2%] had fever v group C 3/191 [1.6%] had local reaction
and 4/191 [2.1%] had fever; P < 0.05 for group B v A and C) after
the first dose. It found no serious adverse reactions in any group.
One RCT found that infants immunised from birth onwards suffered
less frequent adverse reactions than infants who received their first
dose at the age of 2 months.25 The RCT used strict inclusion criteria
excluding underweight children and those with other disorders. The
trial claimed to have lost only 10% of participants at follow up, with
none because of adverse effects, but did not say how this was
assessed. None of the reviews, RCTs, or cohort studies in the
benefits section reported on harms.14–21 Versus selective
immunisation of high risk individuals: The RCT did not report any
adverse effects with either intervention.22

Comment: Versus placebo or no treatment: All RCTs mentioned in the
benefits section had above high loss to follow up.13–21 This propor-
tion was particularly high in one 15 year long study (83%) in
China.16 However, sensitivity analysis in the RCT conducted in the
Gambia found immunisation reduced incidence of chronic carrier
state after 9 years even after taking the 31% loss to follow up into
account.15 The study in Italy had possible misclassification bias as
final diagnosis of hepatitis events were made only clinically by
general practitioners and not validated.21 Versus selective
immunisation of high risk individuals: The cluster RCT in the two
towns in southern Italy was possibly exposed to cross contamination
and the effects of migration.22 Despite these possible limitations,
the difference between the declines in the incidences of hepatitis
was overwhelmingly supportive toward universal immunisation
strategy.

OPTION SELECTIVE IMMUNISATION OF HIGH RISK INDIVIDUALS

One non-systematic review of mainly observational studies with both
plasma derived and recombinant vaccine, and three RCTs of plasma
derived hepatitis B immunisation all found that immunisation prevented
chronic carrier state compared with placebo or no treatment in children
born to HBsAg positive mothers. One RCT found minor adverse events
with immunisation; the other RCTs did not report on adverse events. We
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found no good evidence in other high risk groups. One cluster RCT found
that selective immunisation in high risk individuals was less effective
than universal immunisation of infants in preventing chronic carrier state
and acute hepatitis events.

Benefits: Versus placebo or no treatment: We found one non-systematic
review26 and two additional RCTs.27–29 The review (24 studies in
infants; mainly individual, clinical, and epidemiological surveillance
studies) assessed the protective efficacy (see glossary, p 992) of
both plasma derived and recombination vaccine in neonates born to
mothers infected with hepatitis B.26 The review did not do a
meta-analysis owing to differences in study design. However, it
found consistently high protective efficacy for both types of vaccines
compared with placebo or historical controls in several studies. The
first additional RCT, conducted in Taiwan, compared plasma derived
vaccine with or without hepatitis B immunoglobulin (HBIG) versus
no immunisation (group A vaccine alone, group B vaccine plus one
dose of HBIG, group C vaccine plus two doses of HBIG, and group D
no vaccine).27 Infants receiving immunisation were more protected
against HBsAg (see glossary, p 992) compared with non-immunised
children at 6 months (HBsAg positives in group A 9/38 [23.7%],
efficacy 73.7%; P < 0.05; group B 4/36 [11.1%], efficacy 87.7%;
reported as non-significant, but P value not reported; group C 2/38
[5.3%], efficacy 94.1%; P < 0.05, and group D 26/29 [90%]). It
also found that adding HBIG significantly increased protection
compared with vaccine only.27 The second additional RCT, in China
(208 children born to HBsAg positive mothers), compared two
different brands of plasma derived vaccine with or without HBIG
versus placebo in preventing the development of chronic carrier
state (see glossary, p 992) (group A placebo, group B vaccine
produced by an international company, group C vaccine produced
locally, and group D local vaccine plus HBIG).28,29 It found that
children receiving international vaccine brand were significantly less
likely to develop the chronic carrier state than children who received
placebo or the local brand after 6 months (prevalence of HBsAg:
group A 24/55 [47%], group B 3/55 [5.4%], group C 12/56 [21%],
and group D 2/27 [7%]; protective efficacy 87% [P < 0.001] in
group B, 51% [P < 0.03] in group C, and 83% [P < 0.003] in group
D), and at 5 years (prevalence of HBsAg: group A 19/31 [66%],
group B 2/19 [11%]; protective efficacy 72%, group C 4/20 [22%]
protective efficacy 38%; and group D 2/11 [12%]; P values not
reported). It found similar protective efficacy in group B (interna-
tional brand) and D (addition of HBIG to the local vaccine) in
preventing hepatitis B carrier state (CI or P values not reported).
Versus universal immunisation of infants: See benefits of uni-
versal immunisation of infants, p 982.28,29

Harms: Versus placebo or no treatment: In China, one RCT reported
minor adverse reactions (5%, mainly irritability and rash) after
immunisation of infants born to HBsAg positive mothers.30 No
further comparison with the control group was made. The other
RCTs did not report on adverse events.27–30 Versus universal
immunisation of infants: See harms of universal immunisation of
infants, p 984.
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Comment: Versus placebo or no treatment: Two RCTs were conducted in
China. Only 55% of women eligible for the trial agreed to take part
in one RCT, which might make the results not representative of the
population.30 The other RCT, which lasted for 10 years, lost 56% of
participants during follow up at 9 years.28,29 Although groups were
similar at baseline, this leads to attrition bias. One RCT in China
(220 children born to HBsAg positive mothers) compared plasma
derived vaccine against recombinant vaccine (see glossary, p 992)
(group A plasma derived vaccine only, group B plasma derived
vaccine plus HBIG, group C recombinant vaccine 20 �g, and group
D recombinant vaccine 10 �g) in preventing the development of
chronic carrier state.30 It found that recombinant vaccine in either
dose with or without HBIG provided more protection (group A
protective efficacy 51%, prevalence of HBsAg 12/49 [24.5%];
group B protective efficacy 82.6%, prevalence of HBsAg 4/46
[8.7%]; group C protective efficacy 92%, prevalence of HBsAg 2/50
[4%]; and group D protective efficacy 87%, prevalence of HBsAg
3/49 [6.1%]; no P values reported) against plasma derived vaccine
after 12 months. Versus universal immunisation of infants: See
comment of universal immunisation of infants, p 985.

QUESTION What are the effects of immunisation in countries with
low endemicity?

OPTION SELECTIVE IMMUNISATION OF HIGH RISK INDIVIDUALS

One systematic review found that, in countries with low endemicity,
plasma derived hepatitis B immunisation prevented acute hepatitis B and
development of chronic carrier state in healthcare workers at high risk of
exposure to bodily fluids. Three RCTs found that plasma derived hepatitis
B immunisation prevented acute hepatitis B in homosexual men. One
small RCT found no significant difference in hepatitis B events in
heterosexual partners of infected people. Three RCTs of plasma derived
immunisation in people on regular haemodialysis found potentially
conflicting results. Two RCTs from France and Belgium found good
protective efficacy against chronic carrier state. However, one large US
based RCT found no good evidence of benefit. The systematic review of
plasma derived vaccination found no significant difference between
immunisation and placebo in the rate and severity of adverse events. One
observational study showed a high prevalence of hepatitis B carrier state
and low immunisation uptake in young homosexuals despite a national
strategy to immunise high risk groups. Surveillance data from a national
programme in Japan found that immunisation of neonates (with
recombinant hepatitis B vaccine plus hepatitis B immunoglobulin) born to
HBsAg positive mothers provided 95% protection against the
development of a chronic carrier state. We found insufficient evidence to
compare the effectiveness of selective immunisation in high risk
individuals with other strategies in countries with low endemicity.

Benefits: Versus placebo or no immunisation: We found one systematic
review (search date not reported, 4 RCTs, 2701 people) of plasma
derived vaccines in healthcare workers.31 It found that vaccination
significantly reduced hepatitis B compared with placebo (OR 0.33,
95% CI 0.21 to 0.53; NNT estimated between 7–145 depending on
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the baseline incidence of hepatitis B). Mean length of follow up was
14.5 months. We found three RCTs in homosexual men.32–34 The
first RCT (800 homosexual men in the Netherlands) compared
immunisation with plasma derived vaccine versus placebo for 21.5
months.32 It found that immunisation significantly reduced the
incidence of acute hepatitis infections compared with placebo
(17/397 [4.3%] with immunisation v 56/403 [13.9%] with placebo;
RR 0.31, 95% CI 0.18 to 0.52; NNT 11, 95% CI 8 to 18) among
homosexual men. The second RCT (1083 homosexual men in the
USA) compared hepatitis immunisation with plasma derived vac-
cine versus placebo.33 It found that vaccine significantly protected
against acute hepatitis B (acute hepatitis B: 13/448 [2.7%] with
immunisation v 77/431 [21%] with placebo; P < 0.0001) and
chronic carrier state (see glossary, p 992) at the end of 2 years
(protective efficacy [see glossary, p 992] 87%; P < 0.0001; HBsAg
[see glossary, p 992] positive 12/448 [2.7%] with immunisation v

90/448 [23.5%] with placebo; OR 71.6; CI and P value not
reported). The third RCT (1402 homosexual men in the USA)
compared hepatitis B immunisation with plasma derived vaccine
versus placebo.34 It found that immunisation significantly reduced
the risk of hepatitis B events compared with placebo 2 years after
immunisation (hepatitis events: 58/482 [9%] with immunisation v

110/443 [21%] with placebo; P < 0.001). We found one RCT (160
partners of infected people) that assessed the post-exposure pro-
phylactic efficacy of hepatitis B immunisation versus placebo
among regular heterosexual partners of infected people.35 It found
no significant difference in the incidence of acute hepatitis events at
9 months (12/75 [16%] with immunisation and 13/71 [18.3%]
with placebo; P > 0.5). We found three RCTs comparing hepatitis B
immunisation versus placebo in people on haemodialysis.36–38 The
first RCT (138 people in France) found that immunisation with
plasma derived vaccine significantly reduced events 12 months
after immunisation (15/72 [21%] with immunisation v 29/66 [45%]
with placebo; P < 0.02).36 The second RCT (401 people in Bel-
gium) of plasma derived vaccine found a large and significant
reduction in the hepatitis B attack rates with immunisation in the
435 days assessment (7/197 [4%] with immunisation v 30/191
[18%] with placebo; protective efficacy 78%; P = 0.00016).37

However, one large RCT (1311 people in the USA) of plasma derived
vaccine did not find any significant difference in the incidence of
acute hepatitis B events (see glossary, p 992) between immunisa-
tion and placebo 2 years after immunisation (42/660 [6.4%] with
immunisation v 35/651 [5.4%] with placebo; P > 0.05).38 In
Japan, where hepatitis B prevalence is about 1.4% and occurs
mainly because of vertical transmission from infected mother to
their neonates, a national immunisation programme (recombinant
hepatitis B immunisation plus hepatitis B immunoglobulin) for
neonates born to HBsAg positive mothers was introduced in 1986.
Most expectant mothers (95.1%) were tested and this strategy
protected most of the neonates born to infected mothers between
1986 and 1994 from developing a chronic carrier state (980/1030
[95.1%] of neonates born to infected mothers did not develop
carrier state).39 Versus universal immunisation: We found no
systematic review, RCTs, or observational studies.
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Harms: The systematic review of plasma derived hepatitis B immunisation
in healthcare workers did not find any significant difference in
incidence of adverse events (OR 1.13, 95% CI 0.95 to 1.35),
severity of systemic adverse events (OR 1.60, 95% CI 0.64 to
4.04), or severity of local adverse events (OR 1.09, 95% CI 0.90 to
1.33) between vaccination and placebo.31 The first RCT in homo-
sexual men of plasma derived vaccine found no significant differ-
ence between the two groups (incidence of adverse events: 24.3%
in the intervention group v 21.4% in the control group; difference
not statistically significant; P value not reported).33 The other two
RCTs of plasma derived vaccine found a higher incidence of mild
adverse reactions with immunisation compared with placebo.32,34

One RCT found increased incidence of sore arm and dizziness after
immunisation (sore arm: 8.9% with immunisation v 5.9% with
placebo; dizziness: 2.6% with immunisation v 0.6% with placebo;
P < 0.001) and the other RCT found a significant increase in sore
arm (sore arm after first dose: 64% with immunisation v 45% with
placebo; P < 0.001). One RCT in people receiving haemodialysis
found a significantly higher incidence of adverse reactions with
plasma derived vaccine immunisation compared with placebo (42%
with immunisation v 22% with placebo; P < 0.005).37 The other
two RCTs in people receiving haemodialysis found no significant
difference (3% with immunisation v 9% with placebo in the French
RCT36 and 13% with immunisation v 14% with placebo in the US
RCT38). None of these RCTs found any serious adverse reactions. A
retrospective study of post-marketing surveillance data in adults in
the USA found that, compared with other vaccines, recombinant
hepatitis B vaccine significantly increased risk of neuropathy (0.39
per million with recombinant hepatitis B vaccine v 0.12 per million
with other vaccines; RR 3.3, 95% CI 1.4 to 8.0; P < 0.01), arthritis
(0.88 per million with recombinant hepatitis B vaccine v 0.06 per
million with other vaccines; RR 15, 95% CI 7 to 36; P < 0.001),
multiple sclerosis (0.39 per million with recombinant hepatitis B
vaccine v 0.01 per million with other vaccines; RR 19, 95% CI 7 to
442; P < 0.001), and other chronic adverse reactions.40 However,
such reactions are rare, and results should be interpreted with
caution because of the retrospective nature of the study.

Comment: Both RCTs from the USA in homosexual men had high loss to follow
up (19%33 and 25%34) during 2 years, raising the possibility of bias.
The RCT from the Netherlands lost 4.0–4.8% of participants during
follow up.32 All three RCTs had comparable groups in both interven-
tion and control arms. However, one cross sectional study from the
USA suggests poor uptake and high prevalence of chronic carrier
state in this group despite a national high risk immunisation
programme (see glossary, p 992).41 This may be an underestimate
of the actual problem, as only 62% were approached out of all
eligible men, and only 62% of these agreed to take part in the study.
One RCT found no advantage in providing post-exposure immuni-
sation to the regular partners of people infected with hepatitis B
identified during their hospital admission for recent jaundice.35 The
RCT was able to recruit only 75% of the eligible partners, which
might make the results unrepresentative. One cohort study found
that hepatitis B vaccine provides protection against the develop-
ment of chronic carrier state in residents of mentally handicap
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institutions up to 11 years. However, nearly 51% of participants did
not complete follow up in this study. The US based RCT in people on
haemodialysis lost 35% of participants during follow up as opposed
to 15% in the French RCT, and less than 1% in the Belgian RCT. The
US trial also had a low event rate in both placebo and intervention
arms compared with the other two trials. This may be the reason for
not detecting any significant difference between the two groups.

OPTION UNIVERSAL IMMUNISATION OF INFANTS

One historical cohort study found a reduction in the prevalence of
hepatitis B chronic carrier state after universal immunisation in countries
with low endemicity. We found insufficient evidence to compare its
effectiveness with other strategies. Two cohort studies and surveillance
data did not report any links between hepatitis B immunisation and
serious adverse reactions.

Benefits: Versus placebo or no immunisation: We found no RCTs assess-
ing the efficacy of universal immunisation in countries with low
endemicity (see glossary, p 992) of hepatitis B. One historical
cohort study in Alaska (7 villages, 533 children aged ≤ 10 years)
found a marked decline in the prevalence of chronic carrier state
(see glossary, p 992) after the adoption of universal immunisation
strategy (prevalence of HBsAg [see glossary, p 992] 3.1% during
1982–1987 and 0% during 1993–1994, statistical significance
not reported).42 Versus other immunisation strategies: We
found no systematic review, RCTs, or observational studies.

Harms: One retrospective cohort study in the USA (6515 children age < 6
years) of recombinant vaccine (see glossary, p 992) compared the
incidence of adverse reactions in vaccinated versus unvaccinated
children.43 It found that children who received hepatitis B immuni-
sation had higher rates of arthritis, acute ear infection, and phar-
yngitis compared with unvaccinated children (arthritis OR 5.91,
95% CI 1.05 to 33.14; acute ear infection OR 1.60, 95% CI 1.00 to
2.58; and pharyngitis OR 1.41, 95% CI 0.95 to 2.09). The results
were adjusted for demographic differences, but absolute risk and
exact number of events were not given. A second cohort study
(conducted in the USA, 5655 children) of recombinant vaccine
found no significant difference in the adverse events reported to
health services in the first 21 days after birth between vaccinated
and unvaccinated children (27/3302 [0.8%] with vaccinated v

26/2353 [1.1%] with unvaccinated, P = 0.28).44 Fever, allergic
reactions, seizures, or other neurological events were among the
most common events in both groups. Post-marketing surveillance
data of recombinant vaccine in USA during 1991–1995 found no
unexpected adverse events in children given recombinant hepatitis
B vaccine with or without other routine immunisation (no statistical
analysis done).45 It reported 18 neonatal deaths during
1991–1998 after hepatitis B immunisations,46 but no causal link
was established between these deaths and immunisation. Surveil-
lance data from Italy (1991–2000) of recombinant vaccine

Hepatitis B (prevention)
In

fe
ct

io
us

di
se

as
es

990

 BMJ Publishing Group Ltd 2004



reported 19 serious post-immunisation adverse events, none of
which was linked to multiple sclerosis or any other serious neuro-
logical disease.47 Surveillance data from the USA did not suggest
any link between hepatitis B immunisation and neurological or other
serious adverse reactions.45,46

Comment: The Alaskan study was only able to recruit 49% of children
approached, which might make results unrepresentative.42 Two
studies (one cohort44 and one case control43), both with a large
sample size, found conflicting results. However, none reported any
serious adverse reactions. Both studies did not validate their data
from other sources. The case control study had a potential for
non-response bias, as the people who participated may not be
representative of the general population. The cohort study analyzed
adverse events reported only to hospitals and may, therefore, have
underestimated the frequency of events.

OPTION UNIVERSAL IMMUNISATION OF ADOLESCENTS

We found insufficient evidence to assess the effects of universal
adolescent immunisation, or to compare its effectiveness with other
strategies. One observational study suggests minor adverse effects after
hepatitis B immunisation in this group.

Benefits: We found no systematic review or RCTs.

Harms: One study from the routine post-marketing vaccine surveillance
system in Canada (41 494 students aged 11 years) found 69
adverse events.48 The major categories were injection site reactions
(23%), fainting (20%), and rashes (17%). There were four cases of
arthritis and one instance of anaphylaxis. The study had no control
group, which makes establishing causality difficult.

Comment: We found a cross sectional survey of hepatitis B infection markers in
a random sample of 1215 pregnant women aged 15–44 years in
British Columbia, Canada. From this cohort, researchers assessed
the prevalence of HBsAg (see glossary, p 992) among 15–19 year
old girls, 7 years after the start of an adolescent vaccination
programme (begun in 1992).49 It reported no cases of HBsAg
positivity in that age group. However, the prevalence of HBsAg
among women aged 15–44 was 1.4% in the full cohort, which
consisted mainly of people who had not been vaccinated under the
programme.49 The survey does not provide causal evidence on the
efficacy of the adolescent immunisation strategy, but does suggest
that the strategy may be protective against developing chronic
carrier state.49 We found no strong evidence on the effects of the
adolescent immunisation strategy adopted in many parts of the
USA and Canada. Evaluation of adolescent immunisation schemes
in Canada did not include the primary outcome measures adopted
in this review.50 Surveillance data from the USA and Canada have
reported few serious adverse reactions. The results are based on
self reported events and had no control group.48
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GLOSSARY
Acute hepatitis B events Any acute illness with raised liver enzymes (alanine
aminotransferase [ALT] levels) and serological signs of acute hepatitis (HBsAg,
antiHBc IgM).51

Chronic carrier state A person is considered a chronic carrier if the HBsAg has
been persistently positive for more than 6 months.51

Connective tissue disorders These are multisystemic conditions secondary to an
inflammatory response in the body against its own tissues resulting in damage and
long term disability.51

Countries with high hepatitis B endemicity HBsAg prevalence 8% or higher.41

Countries with low hepatitis B endemicity HBsAg prevalence less than 2%.52

Expanded Program Immunisation Was launched by the World Health Organiza-
tion in 1974, to provide systematic immunisation to all infants on a global scale.
HBsAg Hepatitis B surface antigen is a serological marker on the surface of
hepatitis B virus. It indicates acute or chronic hepatitis B infection.52

Hepatitis vaccine Both types of vaccines (plasma derived vaccine rarely used now
and yeast derived recombinant vaccine most commonly used).52

High risk immunisation strategy In this strategy hepatitis B vaccine is recom-
mended in individuals and groups who are at high risk of hepatitis B because of
their lifestyle, occupation, and other factors. These include close contact of a case
or a carrier, babies born to infected mothers, parenteral drug misusers, individuals
who change sexual partners frequently, homosexual or bisexual men, people with
haemophilia, people on haemodialysis, healthcare workers, and residents of
institutions for individuals with severe learning disabilities.52

Protective efficacy [(R1 – R2)/R1] x 100 where R1 is the incidence of event in
control population and R2 is the incidence of event in the immunised population.30

This is the same as the relative risk reduction.
Recombinant vaccine It contains HBsAg absorbed on aluminium hydroxide
adjuvant and is prepared from yeast cells using recombinant DNA technology.1

Universal immunisation strategy In this strategy, routine hepatitis B immunisa-
tion is carried out for either all infants or adolescents through a national pro-
gramme.52

Substantive changes
Selective immunisation in low endemicity countries Two observational surveys
added.39,40 Benefits and harms data enhanced, but no change to categorisation.
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QUESTIONS

Effects of antiviral medications for early treatment of influenza in
adults. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .997

INTERVENTIONS

Likely to be beneficial
Oral amantadine for early treatment

of influenza A in adults (duration
of symptoms reduced) . . . . .997

Orally inhaled zanamivir for early
treatment of influenza A and B in
adults (duration of symptoms
reduced) . . . . . . . . . . . . . . .999

Oral oseltamivir for early treatment
of influenza A and B in adults
(duration of symptoms
reduced) . . . . . . . . . . . . . .1000

Oral rimantadine for early treatment
of influenza A in adults (duration
of symptoms reduced) . . . . .998

Unknown effectiveness
All antivirals for preventing serious

influenza . . . . . . . . . . . . . .997

To be covered in future updates
Antiviral agents for

chemoprophylaxis of influenza
Antiviral treatment of influenza in

children
Interventions to prevent influenza

Key Messages

¶ Oral amantadine for early treatment of influenza A in adults (duration of
symptoms reduced) One systematic review and three additional RCTs have
found that oral amantadine reduces the duration of influenza A symptoms by
about 1 day compared with placebo. We found insufficient evidence about
adverse effects in this setting. We found no good evidence of benefit if
amantadine is started more than 2 days after symptom onset.

¶ Orally inhaled zanamivir for early treatment of influenza A and B in adults
(duration of symptoms reduced) One systematic review has found that orally
inhaled zanamivir reduces the duration of influenza symptoms by about 1 day
compared with placebo. Adverse effects were similar in people taking zanamivir
and in people taking placebo. We found no good evidence of benefit if zanamivir
is started more than 2 days after symptom onset.

¶ Oral oseltamivir for early treatment of influenza A and B in adults
(duration of symptoms reduced) Two RCTs have found that oral oseltamivir
reduces the duration of influenza symptoms by about 1 day compared with
placebo. Oral oseltamivir increases the incidence of nausea and vomiting
compared with placebo. We found no good evidence of benefit if oseltamivir is
started more than 1.5 days after symptom onset.

¶ Oral rimantadine for early treatment of influenza A in adults (duration of
symptoms reduced) One systematic review has found that oral rimantadine
reduces the duration of influenza A symptoms by about 1 day compared with
placebo. We found insufficient evidence about adverse effects in this setting.
We found no good evidence of benefit if rimantadine is started more than 2
days after symptom onset.
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¶ All antivirals for preventing serious influenza complications We found
insufficient evidence about the effects of antiviral agents on reducing serious
complications of influenza.

DEFINITION Influenza is caused by infection with influenza viruses. Uncompli-
cated influenza is characterised by the abrupt onset of fever, chills,
non-productive cough, myalgias, headache, nasal congestion, sore
throat, and fatigue.1 Influenza is usually diagnosed clinically. Not all
people infected with influenza viruses become symptomatic. People
infected with other pathogens may have symptoms identical to
those of influenza.2 The percentage of infections resulting in clinical
illness can vary from about 40–85%, depending on age and
pre-existing immunity to the virus.3 Influenza can be confirmed by
viral culture, immunofluorescence staining, enzyme immunoassay,
or rapid diagnostic testing of nasopharyngeal, nasal or throat swab
specimens, or by serological testing of paired sera. Some rapid
tests detect influenza A only, some detect and distinguish between
influenza A and B, whereas others detect but do not distinguish
between influenza A and B.

INCIDENCE/
PREVALENCE

In temperate areas of the northern hemisphere, influenza activity
typically peaks between late December and early March, whereas in
temperate areas of the southern hemisphere influenza activity
typically peaks between May and September. In tropical areas,
influenza can occur throughout the year.2 The annual incidence of
influenza varies yearly, and depends partly on the underlying level of
population immunity to circulating influenza viruses.1 One localised
study in the USA found that serological conversion with or without
symptoms occurred in 10–20% a year, with the highest infection
rates in people aged under 20 years.4 Attack rates are higher in
institutions and in areas of overcrowding.5

AETIOLOGY/
RISK FACTORS

Influenza viruses are transmitted primarily from person to person
through respiratory droplets disseminated during sneezing, cough-
ing, and talking.1,6

PROGNOSIS The incubation period of influenza is 1–4 days and infected adults
are usually contagious from the day before symptom onset until 5
days after symptom onset. The signs and symptoms of uncompli-
cated influenza usually resolve within a week, although cough and
fatigue may persist.1 Complications include otitis media, bacterial
sinusitis, secondary bacterial pneumonia, and, less commonly, viral
pneumonia and respiratory failure. Complications are also caused
by exacerbation of underlying disease.1,2 In the USA each year, over
110 000 admissions to hospital and about 20 000 deaths are
related to influenza.2 The risk of hospitalisation is highest in people
65 years or older, in very young children, and in those with chronic
medical conditions.1,7,8 Over 90% of influenza related deaths during
recent seasonal epidemics in the USA have been in people 65 years
or older.1 During influenza pandemics, morbidity and mortality may
be high in younger age groups.1 Severe illness is more common with
influenza A infections than with influenza B infections.1

AIMS OF
INTERVENTION

To reduce the duration and severity of influenza signs and symp-
toms, and the risk of complications, and to minimise adverse
effects of treatment.
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OUTCOMES Severity and duration of symptoms; frequency and severity of
complications of influenza; adverse effects of treatment.

METHODS Clinical Evidence search and appraisal November 2002. The
authors searched Medline (1966–2001; major MeSH topics:
amantadine and influenza, rimantadine and influenza; keywords:
zanamivir, 4-guanidino-Neu5Ac2en, GG167, oseltamivir, GS4104,
and Ro64-0796). Meeting abstracts were used to identify unpub-
lished studies of zanamivir and oseltamivir. We included only sys-
tematic reviews and double blind RCTs of treatment versus placebo
for naturally occurring influenza. We excluded RCTs and reviews of
chemoprophylaxis of influenza, experimentally induced influenza,
and reviews that combined RCTs of more than one agent. We only
assessed people with laboratory confirmed influenza. For amanta-
dine and rimantadine, we included only RCTs of influenza A. For
zanamivir and oseltamivir, we included studies of influenza A or B.
For zanamivir, we included only RCTs of orally inhaled drug and
excluded intranasal drops plus oral inhalation unless oral inhalation
results were reported separately. For amantadine, rimantadine, and
oseltamivir we included only RCTs of oral administration. We
excluded RCTs primarily on children younger than 18 years, those
that used an antipyretic rather than a placebo as control, RCTs in
which the delay from symptom onset to starting treatment was
unclear, and RCTs without quantitative measures of clinical effec-
tiveness.

QUESTION What are the effects of antiviral treatment of influenza
in adults?

OPTION ORAL AMANTADINE

One systematic review and additional RCTs have found that oral
amantadine reduces the duration of influenza A symptoms by about 1 day
compared with placebo. We found insufficient evidence to assess adverse
effects in this setting.

Benefits: We found one systematic review (search date 1997, 7 RCTs, 531
otherwise healthy people)9 and three additional RCTs10–12 of oral
amantadine (usually started within 48 hours of symptom onset)
versus placebo for the treatment of influenza A (see table A on web
extra). The review found that amantadine significantly reduced the
duration of fever (temperature > 37.0 °C reduced by 1 day, 95%
CI 0.7 days to 1.3 days). We found no RCTs of the effect of
amantadine in preventing serious complications of influenza, such
as pneumonia or exacerbation of chronic diseases. We found no
RCTs of amantadine for treatment of influenza A in pregnant
women, those with chronic disease, or in immunised people.

Harms: The review found no significant difference in the frequency of
adverse effects between amantadine and placebo groups. However,
the included RCTs contained little information about the relative
adverse effects of amantadine compared with placebo when used
for treatment of influenza A (see table A on web extra).13–15 More
evidence is available about the harms of amantadine when used for
prophylaxis of influenza A (see comment below).
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Comment: In vitro studies have found that amantadine has specific antiviral
activity against influenza A but not influenza B viruses.16 The RCTs used
different outcome measures, and so summarising the results is diffi-
cult. Only one RCT examined amantadine in elderly people.12 All RCTs
considered only people with laboratory confirmed influenza A, and so
the analyses were not by intention to treat. The proportion of influenza
A isolates from the general population exhibiting resistance to aman-
tadine has remained low.17,18 Amantadine resistant influenza A viruses
have not been found to be more virulent than non-resistant viruses.2

The limited evidence from elderly and high risk groups makes it difficult
to generalise results to these populations. A systematic review found
that use of amantadine for prophylaxis of influenza A is associated with
an increased incidence of gastrointestinal and central nervous system
adverse effects compared with placebo.9

OPTION ORAL RIMANTADINE

One systematic review has found that oral rimantadine reduces the
duration of influenza A symptoms by about 1 day compared with placebo.
We found insufficient evidence about adverse effects in this setting.

Benefits: We found one systematic review (search date 1997, 3 RCTs, 104
otherwise healthy adults)9 and one small additional RCT19 of
rimantadine (usually started within 48 hours of symptom onset)
versus placebo for the treatment of influenza A (see table A on web
extra). The review found that rimantadine significantly reduced the
duration of fever compared with placebo (temperature > 37.0 °C
reduced by 1.3 days, 95% CI 0.8 days to 1.8 days). We found no
RCTs of rimantadine for treatment of influenza A in people over 65
years of age, in pregnant women, in those with chronic disease, or
in immunised people. We found no RCTs of the effect of rimantadine
in preventing serious complications of influenza, such as pneumo-
nia or exacerbation of chronic diseases.

Harms: The review found insufficient evidence about the adverse effects of
rimantadine compared with placebo in people with influenza A.9

One non-systematic review (340 adults treated for influenza) of
rimantadine versus placebo found that more people taking riman-
tadine had central nervous system symptoms, most commonly
insomnia (10.8% v 8.6%; P value not provided); and gastrointesti-
nal symptoms, most commonly abdominal pain and nausea (6.0%
v 2.3%; P value not provided).20 Additional evidence is available
about adverse effects of rimantadine when used for prophylaxis of
influenza A (see comment below).

Comment: In vitro studies have found that rimantadine has specific
antiviral activity against influenza A but not influenza B viruses.16

The RCTs used different outcome measures and so summarising
results is difficult. Additional studies of rimantadine have been
performed in Russia, but information in English is limited.21 Viruses
that are resistant to rimantadine show cross-resistance to amanta-
dine, and vice versa.17 Influenza A viruses resistant to rimantadine
have not been found to be more virulent than non-resistant
viruses.2 The proportion of influenza A isolates from the general
population exhibiting resistance to rimantadine (or amantadine)
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has remained low.17,18 The limited evidence from elderly and high
risk groups makes it difficult to generalise results to these popula-
tions. A systematic review found that use of rimantadine for prophy-
laxis of influenza A is associated with an increased incidence of
gastrointestinal adverse effects compared with placebo.9

OPTION ORALLY INHALED ZANAMIVIR

One systematic review has found that orally inhaled zanamivir reduces the
duration of influenza symptoms by about 1 day compared with placebo.
Adverse effects were similar in people taking zanamivir and placebo.

Benefits: We found one systematic review (search date 2000, 5 RCTs, 1498
people with influenza)22 and two additional RCTs (78 people with
influenza)23,24 that compared inhaled zanamivir (usually started within
48 hours of symptom onset) versus placebo (see table B on web
extra). Some of the RCTs included small numbers of people aged 65
years or older, and people with chronic cardiac or respiratory
illness.24–27 Symptoms in all people: The review found that zanamivir
significantly reduced the time to alleviation of symptoms (median time
reduced by 1.4 days, 95% CI 0.8 days to 1.9 days) compared with
placebo. One of the additional RCTs (27 people with influenza) found
no significant difference between zanamivir and placebo in the time to
alleviation of symptoms (median time reduced by 4.5 days,
P = 0.3).24 The other additional RCT (51 people with influenza) found
that zanamivir reduced the time to alleviation of symptoms by 0.5 days
(P value not provided) compared with placebo.23 Symptoms in high
risk people: The review performed a meta-analysis including one RCT
(313 high risk people with influenza) and subgroups of people at high
risk from four of the original RCTs (171 people).28 It found no significant
difference between zanamivir and placebo in the time to alleviation of
symptoms (484 people; median time reduced by +1.67 days, 95% CI
–0.02 to +3.37 days).28 Complications: We found no fully published
RCTs of the effect of zanamivir in preventing serious complications of
influenza, such as pneumonia or exacerbation of chronic diseases.

Harms: Adverse effects were similar in people taking zanamivir compared
with placebo (the inhaled lactose vehicle alone) (see table B on web
extra).22 Use of zanamivir has been associated with bronchospasm
and worsening of underlying respiratory disease (see comment
below).29

Comment: Zanamivir is administered as an orally inhaled powder. In vitro studies
have found that zanamivir has antiviral activity against both influenza A
and B viruses.30 RCTs have predominantly included people with influ-
enza A (≥ 85%). Because of the short period for which zanamivir has
been available, and the lack of optimal assays to detect resistant
strains, we found insufficient evidence to comment on the develop-
ment of viral resistance to zanamivir.2,31–36 We found one RCT (525
people with obstructive airways disease and influenza) published in
abstract form only.37 It found that zanamivir significantly reduced time
to symptom resolution compared with placebo (median reduction with
zanamivir v placebo 1.5 days; P = 0.009). We found some observa-
tional evidence that zanamivir is associated with bronchospasm and
worsening of underlying respiratory disease.29 However, the RCT pub-
lished in abstract found a small but significant increase in morning and

Influenza
Infectious

diseases
999

 BMJ Publishing Group Ltd 2004



evening peak expiratory flow rate with zanamivir compared with pla-
cebo (morning peak expiratory flow rate 12.9 L/minute higher with
zanamivir v placebo, P = 0.011; evening peak expiratory flow rate
13.1 L/minute higher, P = 0.007).37 It found a non-significant reduc-
tion between zanamivir and placebo in complications needing antibi-
otics or a change in respiratory medication (ARR 58% with zanamivir v

placebo, P = 0.064).

OPTION ORAL OSELTAMIVIR

Two RCTs have found that oral oseltamivir reduces the duration of
influenza symptoms by about 1 day compared with placebo, but increases
the incidence of nausea and vomiting.

Benefits: We found no systematic review of oseltamivir used to treat influenza.
We found two RCTs that compared oseltamivir with placebo.38,39

People in both RCTs were selected with a temperature of 38.0 °C or
greater. Both RCTs found that oseltamivir (started within 36 hours of
symptom onset) significantly reduced the duration of influenza symp-
toms by about 1 day compared with placebo (see table B on web
extra). We found no RCTs of oseltamivir for influenza in people 65 years
or older, in pregnant women, in people with chronic disease, or in
vaccinated people. We found no RCTs of the effect of oseltamivir in
preventing serious complications of influenza, such as pneumonia, or
exacerbation of chronic diseases.

Harms: Nausea and vomiting were significantly more common in people
receiving oseltamivir compared with placebo.38,39

Comment: Studies in mice and ferrets have found that oseltamivir has in vitro

activity against both influenza A and B viruses.40 The RCTs predomi-
nantly included people with influenza A (97%).38,39 Because of the
short period for which oseltamivir has been available, and the lack
of optimal assays to detect resistant strains, we found insufficient
evidence about viral resistance to oseltamivir.2,32,36,41
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Leprosy
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Diana Lockwood

QUESTIONS
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Treatment of leprosy . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .1006

INTERVENTIONS

PREVENTION
Beneficial
Bacillus Calmette Guerin (BCG)

vaccine . . . . . . . . . . . . . . .1004
BCG plus killed Mycobacterium

leprae . . . . . . . . . . . . . . . .1004

Likely to be beneficial
ICRC vaccine . . . . . . . . . . . .1004

Unknown effectiveness
Mycobacterium w vaccine . . .1004

TREATMENT
Beneficial
Multidrug treatment for

multibacillary leprosy* . . . .1007

Multidrug treatment for
paucibacillary leprosy* . . . .1006

Multiple compared with single
treatment for single skin lesion
leprosy (both achieve high cure
rates but multiple dose is likely
to achieve higher) . . . . . . .1007

To be covered in future updates
Treatment of reactions

*Observational evidence only, RCTs
unlikely to be conducted.

See glossary, p 1009

Key Messages

Prevention
¶ Bacillus Calmette Guerin (BCG) vaccine; BCG plus killed Mycobacterium

leprae; ICRC vaccine; Mycobacterium w vaccine One RCT evaluated four
different vaccines and found that the largest effect was with ICRC vaccine and
BCG plus killed M leprae, followed by BCG alone. The effectiveness of
Mycobacterium w was only marginal. However, only for the vaccine BCG alone
were the findings corroborated by large controlled clinical trials with long term
follow up. Only one RCT reported on harms of vaccination; it found these to be
minimal.

Treatment
¶ Multidrug treatment for multibacillary leprosy We found no reliable com-

parisons between multidrug treatment with rifampicin plus clofazimine plus
dapsone versus dapsone alone, or versus dapsone plus rifampicin, in people
with multibacillary leprosy. Observational studies found that multidrug treat-
ment improved skin lesions and was associated with a low relapse rate. The
evidence on the incidence of adverse effects is poor. Multidrug treatment was
not compared with dapsone alone because rising dapsone resistance rates
meant that it would have been unethical to do such a study. The same applies
for multidrug treatment for paucibacillary leprosy below.
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¶ Multidrug treatment for paucibacillary leprosy We found no reliable com-
parisons between multidrug treatment with dapsone plus rifampicin versus
dapsone alone in people with paucibacillary leprosy. Observational studies
found that multidrug treatment improved skin lesions and was associated with
a low relapse rate. We found poor evidence on the incidence of adverse effects.

¶ Multiple dose compared with single dose treatment for single skin
lesion leprosy (both achieve high cure rates but multiple dose is likely to
achieve higher) One RCT found that multiple dose treatment with rifampicin
monthly plus dapsone daily for 6 months achieved higher cure rates at 18
months than single dose treatment with rifampicin plus minocycline plus
ofloxacin. Some improvement occurred in 99% of people in both groups.
Adverse effects were similar with both regimens.

DEFINITION Leprosy is a chronic granulomatous disease caused by Mycobacte-

rium leprae, primarily affecting the peripheral nerves and skin. The
clinical picture depends on the individual’s immune response to
M leprae. At the tuberculoid end of the Ridley–Jopling scale,
individuals have good cell mediated immunity and few skin lesions.
At the lepromatous end of the scale, individuals have low reactivity
for
M leprae, causing uncontrolled bacterial spread and skin and
mucosal infiltration. Peripheral nerve damage occurs across the
spectrum. Nerve damage may occur before, during, or after treat-
ment. Some patients have no nerve damage, others develop
anaesthesia of the hands and feet, which puts them at risk of
developing neuropathic injury. Weakness and paralysis of the small
muscles of the hands, feet, and eyes puts patients at risk of
developing deformity and contractures. Loss of the fingers and toes
is due to repeated injury in a weak, anaesthetic limb. These visible
deformities cause stigmatisation the world over. Classification is
based on clinical appearance and bacterial index of lesions (see
glossary, p 1008). The World Health Organization field leprosy
classification is based on the number of skin lesions: single lesion
leprosy (1 lesion), paucibacillary leprosy (2–5 skin lesions), and
multibacillary leprosy (see glossary, p 1009) (> 5 skin lesions).1

INCIDENCE/
PREVALENCE

Worldwide, about 720 000 new cases of leprosy are reported each
year,2 and about 2 million people have leprosy related disabilities.
Six major endemic countries (India, Brazil, Myanmar, Madagascar,
Nepal, and Mozambique) account for 88% of all new cases. Cohort
studies show a peak of disease presentation between 10–20 years
of age.3 After puberty, there are twice as many male as female
cases.

AETIOLOGY/
RISK FACTORS

M leprae is discharged from the nasal mucosa of people with
untreated lepromatous leprosy, and spreads, via the recipient’s
nasal mucosa, to infect their skin and nerves. It is a hardy organism
and has been shown to survive outside human hosts in India for
many months.4 Risk factors for infection include household contact
with a person with leprosy. We found no good evidence of an
association with HIV infection, nutrition, and socioeconomic
status.5

PROGNOSIS Complications of leprosy include nerve damage, immunological
reactions, and bacillary infiltration. Without treatment, tuberculoid
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infection eventually resolves spontaneously. Most people with bor-
derline tuberculoid and borderline lepromatous leprosy gradually
develop lepromatous infection. Many people have peripheral nerve
damage at the time of diagnosis, ranging from 15% in Bangladesh6

to 55% in Ethiopia.7 Immunological reactions can occur with or
without antibiotic treatment. Further nerve damage occurs through
immune mediated reactions (type 1) and neuritis (see glossary,
p 1009). Erythema nodosum leprosum (see glossary, p 1009) (type
2 reaction) is an immune complex mediated reaction causing fever,
malaise, and neuritis, which occurs in 20% of people with leproma-
tous leprosy and 5% with borderline lepromatous leprosy.8 Second-
ary impairments (wounds, contractures, and digit resorption) occur
in 33–56% of people with established nerve damage.9 We found no
recent information on mortality.

AIMS OF
INTERVENTION

Prevention: To prevent infection. Treatment: To treat infection and
improve skin lesions; to prevent relapse and complications (nerve
damage and erythema nodosum leprosum). Prevention of compli-
cations such as ulcers and deformity may improve the quality of life
for the individual and help reduce the severe stigmatisation that still
accompanies leprosy.

OUTCOMES Prevention: Incidence of leprosy Treatment: Clinical improve-
ment, relapse rate, quality of life, adverse effects of treatment, and
mortality.

METHODS Clinical Evidence search and appraisal March 2003, including a
search for observational studies. The author identified additional
references from hand searches of reference lists. RCTs of preventive
interventions need a long follow up period as the incubation period
can be 2–15 years, depending on disease type. We excluded trials
with less than 2 years’ follow up.

QUESTION What are the effects of interventions to prevent
leprosy?

OPTION VACCINATION

One RCT evaluated four different vaccines and found that the largest
effect was with ICRC vaccine and BCG plus killed M leprae, followed by
BCG alone. The effectiveness of Mycobacterium w was only marginal.
However, only for the BCG alone vaccine were the findings corroborated
by large controlled clinical trials with long term follow up. Only one RCT
reported on harms of vaccination; it found these to be minimal.

Benefits: We found no systematic review. Different vaccines versus
placebo: We found one RCT carried out in a leprosy endemic area
with clinical leprosy as the outcome measure (see table A on web
extra).10 The RCT (double blind, 171 400 healthy people in India
aged 1–65 years, follow up for 6–7 years) compared four vaccines
(ICRC vaccine [see glossary, p 1009], 22 541 people; Mycobacte-

rium w vaccine, 33 720 people; BCG, 38 213 people; and BCG plus
killed
M leprae, 38 229 people) versus normal saline (38 697 people). It
included a statistical adjustment for the multiple comparisons
against placebo. All four vaccines significantly reduced the incidence

Leprosy
In

fe
ct

io
us

di
se

as
es

1004

 BMJ Publishing Group Ltd 2004



of leprosy compared with placebo. The most effective vaccines
were ICRC vaccine (RRR 65.5%, 95% CI 48.0% to 77.0%) and BCG
plus killed M leprae (RRR 64.0%, 95% CI 50.4% to 73.9%).
BCG alone was also effective (RRR 34.1%, 95% CI 13.5% to
49.8%), whereas the significance of the effect of Mycobacerium w

was marginal (RRR 25.7%, 95% CI 1.9% to 43.8%). BCG versus
no treatment or placebo: In addition to the RCT mentioned
above,10 we found three controlled clinical trials comparing BCG
alone versus placebo, carried out in leprosy endemic areas, with
clinical leprosy as the outcome measure (see table A on web
extra).11–13 The controlled trials (in a total of over 39 000 children in
Uganda, Myanmar, and Papua New Guinea) were quasi or non-
randomised, but had longer follow up than the RCT (13–16 years).
They found that BCG significantly reduced the incidence of leprosy.
The degree of protection against leprosy varied between countries,
with higher protection in Uganda than Myanmar. One of the trials
also looked at mortality and found a significant reduction (442/
2707 [16.3%] deaths from all causes with BCG v 489/2649
[18.5%] with saline; RR 0.89, 95% CI 0.79 to 0.99; NNT 47, 95%
CI 24 to 997).10,12 BCG plus killed M leprae versus placebo: In
addition to the RCT mentioned above,10 we found one further RCT
carried out in leprosy endemic areas, with clinical leprosy as the
outcome measure (see table A on web extra).14 The RCT stratified
people according to the presence of a BCG scar. Those with a scar
or a possible scar (54 865 people) received either BCG, BCG plus
killed M leprae, or placebo. This RCT (double blind, 121 020
healthy people in Malawi without history of previous leprosy or
tuberculosis, severe malnutrition, or other severe illness, aged ≥ 3
months, follow up for 5–9 years) found that combined results for
BCG and BCG plus killed M leprae significantly reduced the inci-
dence of leprosy compared with placebo (combined analysis for
BCG or BCG plus killed M leprae versus placebo; RR 0.51, 95%
CI 0.26 to 0.99).14 Those without a scar (66 155 people) received
BCG or BCG plus killed M leprae. ICRC vaccine versus placebo:
We found one RCT (see different vaccines v placebo above).10

Mycobacterium w versus placebo: We found one RCT (see
different vaccines v placebo above).10 Dose of vaccine: The
controlled trial performed in Myanmar compared two different
concentrations of BCG vaccine versus no treatment.13 The vaccine
with the higher concentration of bacilli significantly reduced the
incidence of leprosy over 14 years (3.8/1000 person years [see
glossary, p 1009] with BCG v 5.4/1000 person years for controls;
RRR 30%, 95% CI 9–40%). The vaccine with the lower concen-
tration of bacilli had no significant protective effect (5.0/1000
person years with BCG v 5.6/1000 person years; RRR +11%, 95%
CI –3% to +23%). The RCT performed in Malawi found no signifi-
cant differences between a higher and a standard dose of killed
M leprae.14

Harms: The RCT conducted in India found that “fluctuant lymphadenitis”
was minimal with all four vaccines used, and no other adverse
effects were observed (numbers not reported).10 The other trials did
not report on harms.11–14
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Comment: In the trial in Malawi, 7/82 people (9%) tested positive for HIV.14

Eleven different batches of BCG were used. The number of people
lost to follow up was high (26%), and the sample size may have
been insufficient to rule out clinically important effects, given that
there were multiple comparisons against placebo.14

QUESTION What are the effects of treatments for leprosy?

OPTION MULTIDRUG TREATMENT FOR PAUCIBACILLARY LEPROSY

We found no reliable comparison between multidrug treatment with
dapsone plus rifampicin versus dapsone alone in people with
paucibacillary leprosy, and RCTs would probably be unethical.
Observational studies found that multidrug treatment improved skin
lesions and was associated with a low relapse rate. The evidence on the
incidence of adverse effects is poor.

Benefits: We found no systematic review or RCT (see comment below). We
found seven observational studies assessing the affects of multid-
rug treatment (dapsone 100 mg/day plus rifampicin 600 mg
monthly for 6 months), with follow up ranging from 6 months to 10
years (see table 1, p 1011 and table 2, p 1012).15–22 The studies
used different methods of assessment making it difficult to com-
pare results. Skin lesions: Three cohort studies reported rates of
resolution of skin lesions (see comment below) (see table 1,
p 1011).15–17,19 One study (499 people) found that resolution of
lesions occurred in 38% of people after 1 year;16 another (50
people) found that resolution occurred in 8% of people after 6
months.15 The number of people with lesions that were clinically
active after treatment ranged from 2–44%.15–17 Nerve
impairment: Two studies reported rates of new or worsening nerve
impairment (see table 1, p 1011).17,19 One (499 people) found
that new disabilities occurred in 2.5% of people, and worsening of
existing disabilities occurred in 3.3% after 4 years.19 The other
study (130 people) found that the visible disabilities (World Health
Organization grade II — see glossary, p 1009) increased from 4% at
enrolment to 7% after 8–10 years’ follow up.17 Relapse: Six
studies reported relapse rates over a 3–8 year follow up period (see
table 2, p 1012).17–22 Rates ranged from 0% in Ethiopia18 to 2.5%
over 4 years in Malawi (see table 2, p 1012).19 The risk of relapse
ranged from 0.66/1000 person years in China22 to 6.5/1000
person years in Malawi.19 (It is clinically difficult to differentiate
relapse from reaction in paucibacillary leprosy — see glossary,
p 1009.)

Harms: None of the studies formally monitored adverse effects. In one
study, hepatitis due to rifampicin occurred in 1/130 people (0.8%),
but the method of diagnosis was not stated.17 In another study
1/503 people (0.2%) suffered an “allergic reaction” to rifampicin
and dapsone (details not reported).16

Comment: Because studies had shown that 30% of M leprae isolates were
resistant to dapsone,23 the World Health Organization introduced
the combination of dapsone plus rifampicin urgently in 1982,
without formal trials comparing it against dapsone.
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OPTION MULTIDRUG TREATMENT FOR MULTIBACILLARY LEPROSY

We found no reliable comparisons between multidrug treatment with
rifampicin plus clofazimine plus dapsone versus dapsone alone, or versus
dapsone plus rifampicin, in people with multibacillary leprosy.
Observational studies found that multidrug treatment improved skin
lesions and was associated with a low relapse rate. The evidence on the
incidence of adverse effects is poor.

Benefits: We found no systematic review or RCTs. We found six observational
studies assessing the effects of multidrug treatment (monthly
supervised rifampicin 600 mg and clofazimine 300 mg, plus daily
unsupervised dapsone 100 mg and clofazimine 500 mg) for 24
months.17,18,20,22,24,25 Skin lesions: One study in Thailand (53
people) found that 29% lesions were still active at 3 years (see
table 3, p 1012).17 Nerve impairment: The study in Thailand
found that the proportion of people with visible deformity (World
Health Organization grade II — see glossary, p 1009) increased
from 8% at enrolment to 13% at 8–10 years’ follow up.17 Relapse:
Six observational studies reported relapse rates (see table 4,
p 1013),17,18,20,22,24,25 which varied from 0% (per 100 person
years — see glossary, p 1009) in Ethiopia to 20.4% in India. In the
study conducted in India, the overall relapse rate was 20/260
(7.7%) over about 8 years (2.04/1000 person years), and 18/20
(90%) relapses were in people with a bacterial index (see glossary,
p 1008) greater than 4 at the start of treatment.24

Harms: Most studies did not report on adverse effects. Skin pigmentation
may occur with clofazimine, which may be especially problematic in
people with fair skin.

Comment: Only one study24 stratified its results according to bacterial index.
The World Health Organization study group on chemotherapy rec-
ommended that treatment be given for 24 months.26 In 1998, the
7th Expert committee gave the option of reducing the length of
treatment from 24 months to 12 months.1 We found no controlled
trial to support this recommendation. We found one RCT (93 people
with untreated lepromatous leprosy), which compared dapsone
50 mg/day plus daily rifampicin 450 mg versus dapsone 50 mg/day
plus monthly rifampicin 1200 mg for the first 6 months of treat-
ment.27 It found no significant difference in clinical improvement
between daily versus monthly rifampicin (40/47 [85%] with daily
rifampicin v 43/46 [91%]; RR 0.91, 95% CI 0.62 to 1.03). Adverse
effects were more common with daily than with monthly rifampicin,
causing discontinuation in 8.5% of people with daily rifampicin
compared with 0% with monthly rifampicin.27

OPTION MULTIPLE DOSE VERSUS SINGLE DOSE TREATMENT FOR
SINGLE SKIN LESIONS

One RCT found that multiple dose treatment with rifampicin monthly plus
dapsone daily for 6 months achieved higher cure rates at 18 months than
single dose treatment with rifampicin plus minocycline plus ofloxacin.
Some improvement occurred in 99% of people in both groups. Adverse
effects were similar with both regimens.
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Benefits: We found no systematic review. We found one RCT (1483 people
with single skin lesions typical of paucibacillary leprosy — see
glossary, p 1009; see comment below) comparing single dose
treatment with rifampicin 600 mg plus ofloxacin 400 mg plus mino-
cycline 100 mg versus multiple dose treatment with dapsone
100 mg /daily plus rifampicin 600 mg monthly for 6 months.28

Outcomes measured at 18 months were based on a scoring system
involving five measurements: disappearance of the lesion, reduc-
tion in hypopigmentation, reduction in the degree of infiltration,
reduction in the size of the lesion, and improvement in sensation in
the lesion. Treatment failure was defined as no change or an
increase of the clinical score, and marked improvement was
defined as a difference of 13 between the baseline and 18 month
scores. The RCT found that multiple dose treatment significantly
increased the proportion of people with marked improvement com-
pared with single dose treatment (392/684 [57.3%] with multiple
dose v 361/697 [51.8%] with single dose; P = 0.04), and with
complete cure (374/684 [54.7%] v 327/697 [46.9%]; RR 1.17,
95% CI 1.05 to 1.28; NNT 13, 95% CI 8 to 40). There were 12
treatment failures (6 in each group), and 99.1% of people in both
groups had some improvement by the end of the study.28

Harms: Allergic reactions (which were not specified) occurred in seven
people (6 taking multiple dose v 1 taking single dose treatment),
and gastrointestinal effects occurred in five people (2 taking multi-
ple dose v 3 taking single dose treatment). There was no significant
difference in the number of type 1 reactions (see glossary, p 1009)
(7/697 [1.0%] with single dose treatment v 3/684 [0.4%] with
multiple dose; ARI +0.6%, 95% CI –0.2% to +3.4%).

Comment: The RCT did not specify its diagnostic criteria and did not confirm the
clinical diagnosis. The follow up of only 18 months for people in the
single dose group is short for detection of relapse. Some infections
in this group would have resolved spontaneously, and the absence
of a placebo control group means that the treatment effect cannot
be estimated.28 Single dose treatment has previously been
assessed in people with paucibacillary leprosy. One RCT (622
people in Zaı̈re) compared two single dose regimens: rifampicin
40 mg/kg plus clofazimine 1200 mg versus rifampicin 40 mg/kg
plus clofazimine 100 mg plus dapsone 100 mg plus ethionamide
500 mg. It found that the overall relapse rate was 20.4/1000
person years (see glossary, p 1009), which was substantially higher
than the relapse rate found for 6 months’ treatment with dapsone
plus rifampicin (see dapsone plus rifampicin, p 1006), or rifampicin
plus dapsone plus clofazimine (see rifampicin plus dapsone plus
clofazimine, p 1007). However, single dose treatment has opera-
tional advantages in the field, particularly when people live in
remote areas and are unable to attend a clinic for several months.29

GLOSSARY
Bacteriological index A measure of the density of M leprae in the skin. Slit skin
smears are made at several sites, the smears are stained and examined micro-
scopically. The number of bacteria per high power field is scored on a logarithmic
scale (0–6), and the index calculated by dividing the total score by the numbers of
sites sampled.
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Heaf grade 0 = 0–4 mm induration; 1 = 5–9; 2 = 10–14; 3 = 15–19; 4 = ≥ 20.
A grade 3 or 4 test generally indicates infection with M tuberculosis, although the
cut off point varies between countries.
ICRC vaccine A vaccine developed at the Indian Cancer Research Centre.
Multibacillary leprosy More than five skin lesions (WHO 1998, WHO expert
committee on leprosy seventh report 874).
Neuritis Inflammation of a nerve presenting with any of the following: spontaneous
nerve pain, paraesthesia, tenderness, sensory, motor, or autonomic impairment.
Paucibacillary leprosy Between two and five skin lesions.
Person years at risk The number of new cases of disease in a specified time
period divided by the number of person years at risk during that period (average
number at risk of relapse multiplied by the length of observation)
Single lesion leprosy One skin lesion.
Type 1 (reversal) reaction A delayed type hypersensitivity reaction occurring at
sites of M leprae antigen. It presents with acutely inflamed skin lesions and acute
neuritis (nerve tenderness with loss of function).
Type 2 reaction or Erythema Nodosum Leprosum (ENL) An immunological
complication of multibacillary leprosy presenting with short lived and recurrent
crops of tender erythematous subcutaneous nodules that may ulcerate. There may
be signs of systemic involvement with fever, inflammation in lymph nodes, nerves,
eyes, joints, testes, fingers, toes, or other organs.
World Health Organization disability grading These are simple gradings for use
in the field, mainly for collection of general data regarding disabilities.1 Grade
0 = no anaesthesia, no visible deformity or damage; Grade 1 = anaesthesia
present, but no visible deformity or damage; Grade 2 = visible deformity or damage
present.
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Lyme disease
Search date January 2003

Edward Hayes

QUESTIONS

Prevention of Lyme disease . . . . . . . . . . . . . . . . . . . . . . . . . . . . .1017
Effects of treatments for Lyme disease arthritis . . . . . . . . . . . . . . .1019
Effects of treatments for late neurological Lyme disease . . . . . . . . .1021

INTERVENTIONS

Beneficial
Lyme disease vaccine in people

exposed to North American
strains of Borrelia

burgdorferi . . . . . . . . . . . .1017
Prophylactic antibiotics after

Ixodes scapularis tick bites in
Lyme disease endemic areas in
North America . . . . . . . . . .1018

Likely to be beneficial
*Cefotaxime (more effective than

penicillin for late neurological
Lyme disease) . . . . . . . . . .1021

*Cefotaxime (more effective than
penicillin for Lyme arthritis) .1019

*Ceftriaxone (more effective than
penicillin for Lyme arthritis) .1019

Doxycycline (as effective as
amoxicillin plus probenecid for
Lyme arthritis) . . . . . . . . . .1019

Penicillin (better than placebo for
Lyme arthritis) . . . . . . . . . .1019

Unknown effectiveness
Ceftriaxone (in late neurological

Lyme disease) . . . . . . . . . .1021
Lyme disease vaccine in Europe

or Asia . . . . . . . . . . . . . . .1017

Likely to be ineffective or harmful
Ceftriaxone plus doxycycline (in

people with late neurological
Lyme disease who had been
previously treated) . . . . . . .1021

*Based on subgroup analysis of
RCTs

See glossary, p 1022

Key Messages

Administration of Lyme disease vaccine
¶ Lyme disease vaccine in people exposed to North American strains of

Borrelia burgdorferi One RCT has found that, compared with placebo, three
doses of a vaccine (consisting of recombinant outer surface protein A [Osp–A]
of B burgdorferi combined with adjuvant) reduces the incidence of Lyme
disease in immunocompetent aged 15–70 years in Lyme disease endemic
areas in North America.

¶ Lyme disease vaccine in Europe or Asia We found no RCTs about the effects
of recombinant Osp–A vaccine in European or Asian populations. There is
heterogeneity of the species that cause Lyme disease in Europe and Asia. The
vaccine may not be as effective in European or Asian populations as it is in
North American populations.
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Prophylactic treatment of tick bite
¶ Prophylactic antibiotics after Ixodes scapularis tick bites in Lyme dis-

ease endemic areas in North America One systematic review in people with
recognised I scapularis tick bites in the preceding 72 hours found that anti-
biotics reduced the risk of developing clinical Lyme disease compared with
placebo, but the difference was not significant. One subsequent large RCT in
people who had removed an attached I scapularis tick in the preceding
72 hours found that doxycycline reduced the proportion of people with ery-
thema migrans at the site of the tick bite compared with placebo.

Treatment of Lyme arthritis
¶ Cefotaxime (more effective than penicillin for Lyme arthritis) One RCT

found weak evidence from a small subgroup analysis of people with Lyme
arthritis that cefotaxime increased the proportion of people with full recovery
compared with penicillin.

¶ Ceftriaxone (more effective than penicillin for Lyme arthritis) One RCT
found weak evidence from a small subgroup analysis of people with Lyme
arthritis that ceftriaxone improved symptoms compared with penicillin.

¶ Doxycycline (as effective as amoxicillin plus probenecid for Lyme arthri-
tis) One RCT in people with Lyme arthritis found no significant difference
between doxycycline and amoxicillin plus probenecid in resolution of Lyme
arthritis.

¶ Penicillin (better than placebo for Lyme arthritis) One RCT in people with
Lyme arthritis has found that penicillin increases resolution of Lyme arthritis
compared with placebo.

Treatment of late neurological Lyme disease
¶ Cefotaxime (more effective than penicillin for late neurological Lyme

disease) One RCT found weak evidence from a small subgroup analysis of
people with late Lyme disease that cefotaxime improved symptoms of neuro-
pathy compared with penicillin.

¶ Ceftriaxone (in late neurological Lyme disease) One RCT found insufficient
evidence from a small subgroup analysis in people with late neurological Lyme
disease about effects of ceftriaxone and cefotaxime.

¶ Ceftriaxone plus doxycycline (in people with late neurological Lyme
disease who had been previously treated) One RCT comparing ceftriaxone
plus doxycycline versus placebo in people with previously treated Lyme disease
and persistent neurological symptoms found no significant difference in health
related quality of life at interim analysis at 180 days; therefore the RCT was
terminated.

DEFINITION Lyme disease is an inflammatory illness resulting from infection with
spirochetes of the Borrelia burgdorferi genospecies transmitted to
humans by ticks. Some infected people have no symptoms. The
characteristic manifestation of early Lyme disease is erythema
migrans: a circular rash at the site of the infectious tick attachment
that expands over a period of days to weeks in 80–90% of people
with Lyme disease. Early disseminated infection may cause second-
ary erythema migrans, disease of the nervous system (facial palsy
or other cranial neuropathies, meningitis, and radiculoneuritis),
musculoskeletal disease (arthralgia), and, rarely, cardiac disease
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(myocarditis or transient atrioventricular block). Untreated or inad-
equately treated Lyme disease can cause late disseminated mani-
festations weeks to months after infection. These late manifesta-
tions include arthritis, polyneuropathy, and encephalopathy.
Diagnosis of Lyme disease is based primarily on clinical findings and
a high likelihood of exposure to infected ticks. Serological testing
may be helpful in people with endemic exposure who have clinical
findings consistent with later stage disseminated Lyme disease.

INCIDENCE/
PREVALENCE

Lyme disease occurs in temperate regions of North America,
Europe, and Asia. It is the most commonly reported vector borne
disease in the USA, with over 16 000 cases reported a year.1 Most
cases occur in the north-eastern and north-central states, with a
reported annual incidence in endemic states as high as 67.9/
100 000 people.1 In highly endemic communities, the incidence of
Lyme disease may exceed 1000/100 000 people a year.2 In some
countries of Europe, the incidence of Lyme disease has been
estimated to be over 100/100 000 people a year.3 Foci of Lyme
disease have been described in northern forested regions of Russia,
in China, and in Japan.4 Transmission cycles of B burgdorferi have
not been described in tropical areas or in the southern
hemisphere.4

AETIOLOGY/
RISK FACTORS

Lyme disease is caused by infection with any of the B burgdorferi

sensu lato genospecies. Virtually all cases of Lyme disease in North
America are the result of infection with B burgdorferi. In Europe,
Lyme disease may be caused by B burgdorferi, B garinii, or B afzelii.
The infectious spirochetes are transmitted to humans through the
bite of certain Ixodes ticks.4 Humans who have frequent or pro-
longed exposure to the habitats of infected Ixodes ticks are at
highest risk of acquiring Lyme disease. Individual risk depends on
the likelihood of being bitten by infected tick vectors, which varies
with the density of vector ticks in the environment, the prevalence of
infection in ticks, and the extent of a person’s contact with infected
ticks. The risk of Lyme disease is often concentrated in focal areas.
In the USA, risk is highest in certain counties within north-eastern
and north-central states during the months of April to July.2 People
become infected when they engage in activities in wooded or bushy
areas that are favourable habitats for ticks, and deer and rodent
hosts.

PROGNOSIS Lyme disease is rarely fatal. Untreated Lyme arthritis resolves at a
rate of 10–20% a year; over 90% of facial palsies due to Lyme
disease resolve spontaneously, and most cases of Lyme carditis
resolve without sequelae.5 However, untreated Lyme disease can
result in arthritis (50% of untreated people), meningitis or neuro-
pathies (15% of untreated people), carditis (5–10% of untreated
people with erythema migrans), and, rarely, encephalopathy.

AIMS OF
INTERVENTION

To prevent Lyme disease; to ameliorate or eliminate the symptoms
of established Lyme disease; to reduce sequelae, with minimal
adverse effects.

OUTCOMES For prophylaxis: incidence of Lyme disease, adverse events. For
treatment: incidence, prevalence, or severity of symptoms and
signs of short term manifestations; long term sequelae of infection;
quality of life.
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METHODS Clinical Evidence search and appraisal January 2003. Additional
searches of author’s files.

QUESTION What are the effects of measures to prevent Lyme
disease?

OPTION LYME DISEASE VACCINE

One RCT has found that, compared with placebo, a vaccine (consisting of
recombinant outer surface lipoprotein A of B burgdorferi combined with
adjuvant) reduces the incidence of Lyme disease in immunocompetent
adults aged 15–70 years in North America who are at high risk of Lyme
disease. We found no RCTs about the effects of recombinant outer
surface protein A vaccine in European or Asian populations. There is
heterogeneity of the species that cause Lyme disease in Europe and
Asia. The vaccine may not be as effective in European or Asian
populations as it is in North American.

Benefits: We found no systematic review but found one RCT (10 936 people,
aged 15–70 years, living in Lyme disease endemic areas in the
USA) that compared a vaccine made of recombinant outer surface
lipoprotein A (Osp–A) plus adjuvant (see glossary, p 1022) versus
placebo.6 People in the RCT were self selected and were at high risk
of Lyme disease. The RCT found that, compared with placebo, the
vaccine significantly reduced laboratory confirmed Lyme disease
after two doses in the first year (AR of developing Lyme disease
22/5469 [0.4%] with vaccine v 43/5467 [0.8%] with placebo;
RR 0.51, 95% CI 0.31 to 0.85; NNT 260, 95% CI 146 to 1046).
After a third dose 1 year later, it found a greater reduction of the
incidence of laboratory confirmed Lyme disease (16/5469 [0.3%]
with vaccine v 66/5467 [1.2%] with placebo; RR 0.24, 95%
CI 0.14 to 0.42; NNT 110, 95% CI 80 to 167); asymptomatic
infection was prevented completely (0/5469 [0%] with vaccine v

15/5467 [0.3%] with placebo; NNT 365, 95% CI 222 to 687).6

Harms: We found nine RCTs evaluating adverse effects of Osp–A
vaccines.6–14 No serious adverse events were found to be causally
related to the vaccine in any of these trials. The results are
summarised in table 1, p 1024.

Comment: The rOsp–A vaccine is no longer commercially available.
Applicability of the evidence: The absolute benefit of vaccination
in the RCT was high (1 case of Lyme disease prevented for every
110 people vaccinated), which was partly because the people
recruited into the RCT were self selected and had a very high
incidence of Lyme disease in the untreated group.6 If the risk of
Lyme disease in the unvaccinated population was 100/100 000
people a year (comparable to the reported Lyme disease incidence
in many endemic areas),1,3 then about 1316 people would need to
be vaccinated to prevent one case of Lyme disease. We found no
evidence about the effects of this vaccine in Europe or Asia where a
greater variety of B burgdorferi genospecies cause Lyme disease,
and no clinical evidence of efficacy in children. The vaccine may not
be as effective in European or Asian populations as it is in North
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American. Other RCTs: One RCT evaluated the efficacy of
recombinant Osp–A vaccine without adjuvant.7 It found that the
vaccine reduced the incidence of Lyme disease by 68% (95%
CI 36% to 85%) after two doses in the first year. However, the
criteria for confirming the diagnosis of Lyme disease were not
defined clearly. Of 1734 suspected cases of Lyme disease in 2
years, only 499 were reviewed “in depth” by the Data and Safety
Monitoring Board. The RCT reported an estimate of vaccine
efficacy after a third dose of vaccine, but this dose was not part
of the original RCT protocol, was given only to a subset of
participants, and the criteria for selection of the subset who
received the third dose were not specified. This RCT found that
the efficacy of vaccine was highest in people aged less than 60
years, but results for this subgroup were not provided.7

OPTION PROPHYLACTIC TREATMENT OF TICK BITE

One systematic review in people with recognised I scapularis tick bites in
the preceding 72 hours found that antibiotics reduced the risk of
developing clinical Lyme disease compared with placebo, but the
difference was not significant. One subsequent large RCT in people who
had removed an attached I scapularis tick in the preceding 72 hours
found that doxycycline reduced the proportion of people with erythema
migrans at the site of the tick bite compared with placebo.

Benefits: We found one systematic review15 and one subsequent RCT16

comparing prophylactic antibiotics versus placebo for the treatment
of tick bite (see table 2, p 1026). The review (search date 1995, 3
RCTs,17–19 639 adults and children with recognised I scapularis tick
bites in the preceding 72 hours; see comment below) found that
prophylactic treatment with antibiotics (penicillin, amoxicillin
[amoxycillin], and tetracycline were studied in the individual trials)
reduced the risk of developing clinical Lyme disease (erythema
migrans) compared with placebo, but the difference was not signifi-
cant (0/308 [0%] with antibiotics v 4/292 [1.4%] with placebo;
ARR 1.4%, 95% CI 0% to 3%; OR 0.0, 95% CI 0.0 to 1.5;
P = 0.12).15 The subsequent large RCT (482 people ≥ 12 years old
who had removed an attached I scapularis tick in the preceding 72
hours; see comment below) compared doxycycline (200 mg as a
single dose) versus placebo with 6 weeks’ follow up.16 It found that
doxycycline significantly reduced the proportion of people with
erythema migrans at the site of the tick bite compared with placebo
(1/235 [0.4%] with doxycycline v 8/247 [3.2%] with placebo;
ARR 2.8%, 95% CI 0.4% to 5.2%; NNT 36, 95% CI 20 to 250), and
the proportion of people with any evidence of Lyme disease (ery-
thema migrans at the site of the tick bite, or at other sites, or a
viral-like illness with laboratory evidence of Lyme disease, 3/235
[1.3%] with doxycycline v 11/247 [4.5%] with placebo; ARR 3.2%,
95% CI 0.2% to 6.2%; NNT 31, 95% CI 16 to 500). Of 431 people
who had serum samples tested at study entry and 3 and 6 weeks
later, none had asymptomatic seroconversion for antibody to
B burgdorferi. Erythema migrans at the site of the tick bite only
occurred after the removed tick was in the nymph stage, was
partially engorged, and was estimated to be attached for more than
72 hours. A subgroup analysis found that in people who removed
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partially engorged nymphal ticks, doxycycline significantly reduced
erythema migrans at the site of the tick bite compared with placebo
(AR 1/78 [1.3%] with doxycycline v 8/81 [9.9%] with placebo;
ARR 8.6%, 95% CI 1.4% to 15.8%; NNT 12, 95% CI 7 to 71).16

Harms: One RCT in the review reported a rash with penicillin (AR 1/27 [4%]
with penicillin v 0/29 [0%] with placebo), and another RCT reported
a rash with amoxicillin (AR 2/205 [1%] with amoxicillin v 0/182 [0%]
with placebo) (see table 2, p 1026). The third RCT in the review
reported no adverse effects among persons who had been treated
with antibiotics. The RCT conducted after the review found that of
the 309 people who recorded data on adverse events, significantly
more people taking doxycycline had nausea or vomiting compared
with placebo (33/156 [21.0%] with doxycycline v 6/153 [3.9%]
with placebo; ARI 17.2%, 95% CI 9.8% to 24.6%; NNH 6, 95% CI 4
to 10).16 It also reported abdominal discomfort (11/156 [7.1%]
with doxycycline v 6/153 [3.9%] with placebo; P = 0.34), diarrhoea
(6/156 [3.8%] with doxycycline v 6/153 [3.9%] with placebo;
P = 0.79), and dizziness (4/156 [2.6%] with doxycycline v 1/153
[0.7%] with placebo; P = 0.37).16

Comment: The three RCTs included in the systematic review and the subse-
quent RCT were all conducted in Lyme disease endemic areas in
North America.15,16 There is a possibility that people treated with
antibiotics for tick bite may not develop erythema migrans but could
progress to late stages of Lyme disease. However, none of the
people who were treated with antibiotics in the RCTs had asympto-
matic infection with B burgdorferi, or developed late manifestations
of Lyme disease during follow up (ranging from 6 weeks to up to 3
years). The most recent and largest RCT found that for a baseline
risk of 1% for contracting Lyme disease in the control group, the
number needed to treat for a single dose of doxycycline (200 mg) to
prevent Lyme disease was 31.16 The same RCT found that the
number needed to harm for nausea or vomiting from this treatment
was six; therefore, about five people would develop nausea or
vomiting for every person in whom Lyme disease was prevented.
People in the RCT with adult and/or non-engorged ticks did not
develop Lyme disease, although Lyme disease can occur after the
bite of an engorged adult tick. If treatment was limited to people
with engorged nymphal ticks (NNT 12), then two people would
develop nausea and less than one person would develop vomiting
for every person in whom Lyme disease was prevented.

QUESTION What are the effects of antibiotic treatment for Lyme
disease arthritis?

OPTION ANTIBIOTICS FOR LYME DISEASE ARTHRITIS

One RCT in people with Lyme arthritis has found that penicillin increases
resolution of Lyme arthritis compared with placebo. Another RCT in
people with Lyme arthritis found no significant difference between
doxycycline and amoxicillin plus probenecid in resolution of Lyme
arthritis. One RCT found weak evidence from a small subgroup analysis of
people with Lyme arthritis that ceftriaxone improved symptoms compared
with penicillin. One RCT found weak evidence from a small subgroup
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analysis of people with Lyme arthritis that cefotaxime increased the
proportion of people with full recovery compared with penicillin. Some
people have developed symptoms of neuroborreliosis after oral antibiotic
treatment of Lyme arthritis with concurrent neuroborreliosis.

Benefits: We found no systematic review. People with Lyme arthritis: We
found two RCTs that selected people with Lyme disease arthritis and
randomised them to different treatments.20,21 The first RCT (40
people with Lyme disease arthritis) compared intramuscular benza-
thine penicillin versus saline placebo.20 It found that penicillin
significantly increased the proportion of people having complete
resolution of the arthritis compared with placebo (AR 7/20 [35%]
with penicillin v 0/20 [0%] with placebo; P < 0.02).20 The second
RCT (48 people with Lyme arthritis) compared oral doxycycline
(100 mg twice daily for 30 days) versus oral amoxicillin (500 mg)
plus probenecid (4 times daily for 30 days).21 After 3 months, an
intention to treat analysis found no significant difference in rates of
arthritis resolution in both groups (AR 18/25 [72%] with doxycycline
v 16/23 [70%] with amoxicillin plus probenecid; RR 1.04, 95%
CI 0.72 to 1.49). In the doxycycline group, one person had recur-
rence of arthritis and another developed polyneuropathy after
treatment. In the amoxicillin plus probenecid group, one person had
recurrent arthritis, two developed polyneuropathy, and two devel-
oped encephalopathy. Subgroup analyses of people with Lyme
arthritis: We found three other RCTs that recruited people with a
variety of forms of late Lyme disease (including Lyme arthritis).22–24

The first RCT (23 people with late Lyme disease, 70% with arthritis)
compared ceftriaxone (2 g iv every 12 hours for 14 days) versus
penicillin (4 MU iv every 4 hours for 10 days).22 Ceftriaxone seemed
to be more effective than penicillin, but the differences in rates of
clinical improvement after 3 months were not significant (AR of
improvement 12/13 [92%] with ceftriaxone v 5/10 [50%] with
penicillin; RR 1.85, 95% CI 0.97 to 3.50). More of the subgroup of
people with arthritis improved with ceftriaxone (AR 9/9 [100%] with
ceftriaxone v 2/7 [29%] with penicillin; NNT 2, 95% CI 1 to 4). The
second RCT (135 people with late Lyme disease, 73 with arthritis)
compared cefotaxime (6 g/day for 8–10 days) versus penicillin G
(20 MU/day for 8–19 days).23 Two years after treatment, full recov-
ery was significantly more frequent with cefotaxime compared with
penicillin (AR 44/69 [64%] with cefotaxime v 25/66 [38%] with
penicillin; RR 1.68, 95% CI 1.18 to 2.41; NNT 3, 95% CI 2 to 11).
In the subgroup of people with arthritis, full recovery was also
significantly increased by cefotaxime compared with penicillin
(17/39 [44%] with cefotaxime v 4/34 [12%] with penicillin; RR 3.7,
95% CI 1.4 to 9.9; NNT 4, 95% CI 2 to 10). The third RCT (62
people with disseminated Lyme disease, 13 people with Lyme
arthritis) did not report separate results for the subgroup with
arthritis. It compared intravenous ceftriaxone followed by oral
amoxicillin plus probenecid versus oral cefixime plus probenecid.24

Harms: Some people have developed symptoms of neuroborreliosis (see
glossary, p 1023) after oral antibiotic treatment of arthritis.21

Jarisch-Herxheimer reactions (see glossary, p 1022) have been
described in people treated for late Lyme disease. One RCT reported
symptoms suggestive of a mild Jarisch-Herxheimer reaction in
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12/44 (27%) of people treated with ceftriaxone and 1/10 (10%) of
people with penicillin,22 and one RCT reported “Herxheimer-like”
reactions in 20% of people treated with penicillin and 40.5% of
people treated with cefotaxime.23 Possible “Herxheimer-like” reac-
tions, including fever, transient rash, and worsening of symptoms or
cardiac arrhythmia, were reported in an unspecified number of
people treated with cefixime and probenecid, and with ceftriaxone
followed by amoxicillin.24 No significant differences were found in
the risk of developing a prolonged form of such reactions for people
receiving ceftriaxone plus amoxicillin versus cefixime plus probene-
cid (18/30 [60%] with ceftriaxone plus amoxicillin treatment v

12/30 [40%] with cefixime plus probenecid; RR 1.50, 95% CI 0.88
to 2.54).24 Other harms include those expected from the antibiot-
ics. In RCTs including people with Lyme arthritis, the following
adverse effects were reported: diarrhoea and skin rash with ceftri-
axone;22 shock and colitis with penicillin; anaphylaxis and colitis
with cefotaxime;23 rash and gastrointestinal effects with amoxicillin
and probenecid;21 diarrhoea and rash with cefixime; and nausea,
diarrhoea, and rash with ceftriaxone followed by amoxicillin.24

Comment: Results of the RCTs that presented results for subgroups of people
with Lyme arthritis should be interpreted with caution as people with
arthritis were not randomly assigned to treatment groups. The RCTs
were small, and the type, dose, and regimen of antibiotics used
varied between trials. The enrolment criteria also varied between
trials. Only one RCT had a placebo control.20 The proportion of
people who respond in comparative RCTs is difficult to interpret
because, without a placebo comparison, it is unclear how many
people would have improved without treatment.

QUESTION What are the effects of antibiotic treatments for late
neurological Lyme disease?

OPTION ANTIBIOTICS FOR LATE NEUROLOGICAL LYME DISEASE

One RCT comparing ceftriaxone plus doxycycline versus placebo in people
with previously treated Lyme disease and persistent late neurological
symptoms found no significant difference in health related quality of life
at interim analysis at 180 days; therefore, the RCT was terminated. One
RCT found weak evidence from a small subgroup analysis of people with
late Lyme disease that cefotaxime improved symptoms of neuropathy
compared with penicillin. One RCT found weak evidence from a small
subgroup analysis in people with late neurological Lyme disease that
there was no significant difference between ceftriaxone and cefotaxime
in the proportion of people who were asymptomatic.

Benefits: We found no systematic review. People with late neurological
Lyme disease: We found one RCT (129 people, 78 people serop-
ositive for B burgdorferi, 51 people who were seronegative) com-
paring antibiotics (iv ceftriaxone 2 g/day for 30 days followed by oral
doxycycline 100 mg twice daily for 60 days) versus placebo.25 All
participants had been previously treated for Lyme disease but had
persistent symptoms including arthralgia, myalgia, neurocognitive
changes, altered sensation, malaise, headache, and sleep distur-
bance. At 180 days, a planned interim analysis of 107 people found
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that the probability of finding a significant difference in health
related quality of life (measured on the medical outcomes survey
short form general health survey; SF-36) after full study enrolment
was less than 5%, and the study was therefore terminated.25

Subgroup analyses in people with late neurological Lyme
disease: We found two comparative RCTs that reported results for
people with late neurological Lyme disease.23,26 The first RCT (135
people with late Lyme disease, 93 with neuropathy) compared
cefotaxime (6 g/day for 8–10 days) versus penicillin G (20 MU/day
for 8–19 days).23 Two years after treatment, cefotaxime signifi-
cantly increased complete recovery compared with penicillin (44/69
[64%] with cefotaxime v 25/66 [38%] with penicillin; RR 1.68, 95%
CI 1.18 to 2.41). Similar results were reported for the subgroup with
neuropathy (35/49 [71%] with cefotaxime v 20/44 [46%] with
penicillin; RR 1.57, 95% CI 1.09 to 2.27). The second RCT (33
people with Lyme neuroborreliosis [see glossary, p 1023] of varying
duration) compared ceftriaxone (2 g iv/day for 10 days) versus
cefotaxime (2 g iv every 8 hours for 10 days).26 Some of the people
treated with ceftriaxone were asymptomatic before treatment, and
so were excluded from analysis (3/17). Of the remaining people,
most (17/30) had disease duration of over 30 days at study entry,
and some (8/30) had a duration over 60 days. The RCT found no
significant difference between ceftriaxone and cefotaxime in the
proportion of people who were asymptomatic after 8 months (8/14
[57%] with ceftriaxone v 9/16 [56%] with cefotaxime; RR 1.02,
95% CI 0.54 to 1.90).

Harms: See harms under antibiotics for Lyme disease arthritis, p 0. The RCT
in people with previously treated Lyme disease found no significant
difference in the overall rate of adverse events between the antibi-
otic and placebo groups. In the other clinical trials involving people
with late neurological Lyme disease reported above, the following
adverse effects were reported: shock and colitis with penicillin, and
anaphylaxis and colitis with cefotaxime;22 rash with cefotaxime, and
fever, diarrhoea, and elevated liver enzymes with ceftriaxone.26 One
case control study found an association between biliary disease and
ceftriaxone treatment of suspected late Lyme disease.27

Comment: The RCTs of previously untreated people either recruited people with
late Lyme disease, some of whom had neurological manifestations,
or people with Lyme neuroborreliosis, some of whom had late
disease. Results presented for these subsets of study participants
may be subject to undetected biases, because people with late
neurological disease were not randomly assigned to treatment
groups. None of these RCTs had a placebo treated control group.
The antibiotics used in RCTs, as well as doses and schedules, varied
between trials. The enrolment criteria also varied between trials.

GLOSSARY
Adjuvant A substance such as aluminium hydroxide included in a vaccine to
enhance its effectiveness.

Jarisch-Herxheimer reaction An inflammatory reaction in tissues induced by
antibiotic treatment of spirochetal diseases, and believed to be caused by an
immunological reaction to the release of spirochetal antigens.
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Neuroborreliosis Central or peripheral neuropathy resulting from infection with
Borrelia sp spirochetes.
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Malaria: prevention in travellers
Search date September 2003

Ashley M Croft

QUESTIONS

Effects of non-drug preventive interventions in adult travellers . . . . .1030
Effects of drug prophylaxis in adult travellers . . . . . . . . . . . . . . . . .1035
Effects of antimalaria vaccines in travellers . . . . . . . . . . . . . . . . . .1040
Effects of antimalaria interventions in child travellers . . . . . . . . . . .1041
Effects of antimalaria interventions in pregnant travellers . . . . . . . .1041
Effects of antimalaria interventions in airline pilots . . . . . . . . . . . . .1043

INTERVENTIONS

Beneficial
Insecticide treated nets . . . . .1033

Likely to be beneficial
Atovaquone plus proguanil

in adults . . . . . . . . . . . . . .1038
Doxycycline in adults . . . . . . .1036
Insecticide treated clothing in

adults . . . . . . . . . . . . . . . .1033

Trade off between benefits and
harms

Mefloquine in adults . . . . . . .1037

Unknown effectiveness
Aerosol insecticides in adults .1030
Air conditioning and electric fans

in adults . . . . . . . . . . . . . .1031
Antimalaria drugs in airline pilots

. . . . . . . . . . . . . . . . . . ...1043
Antimalaria drugs in pregnant

travellers . . . . . . . . . . . . . .1043
Biological control measures . .1031
Chloroquine in adults. . . . . . .1035
Chloroquine plus proguanil in

adults . . . . . . . . . . . . . . . .1035
Full length clothing in adults. .1034
Insect electrocuters and ultrasonic

buzzers . . . . . . . . . . . . . . .1032
Insecticide treated clothing in

pregnant travellers . . . . . . .1042

Insecticide treated nets in pregnant
travellers . . . . . . . . . . . . . .1041

Mefloquine in children . . . . . .1041
Mosquito coils and vaporising mats

in adults . . . . . . . . . . . . . .1032
Pyrimethamine plus dapsone in

adults . . . . . . . . . . . . . . . .1039
Smoke . . . . . . . . . . . . . . . . .1032
Topical (skin applied) insect

repellents in adults . . . . . .1034
Topical (skin applied) insect

repellents in pregnant
travellers . . . . . . . . . . . . . .1042

Vaccines . . . . . . . . . . . . . . .1040

Likely to be ineffective or harmful
Amodiaquine in adults . . . . . .1039
Sulfadoxine plus pyrimethamine in

adults . . . . . . . . . . . . . . . .1040
Topical (skin applied) insect

repellents containing DEET in
children . . . . . . . . . . . . . .1041

Covered elsewhere in Clinical
Evidence

Malaria: severe, life threatening,
p 1047

Key Messages

¶ Insecticide treated nets We found no RCTs in travellers. One systematic
review in adult and child residents of malaria endemic settings found that
insecticide treated nets reduced the number of mild episodes of malaria and
reduce child mortality.

Infectious
diseases

1027

Clin Evid 2004;11:1027–1046. BMJ Publishing Group Ltd 2004



¶ Atovaquone plus proguanil in adults One RCT in migrants with limited
immunity found that atovaquone plus proguanil reduced the proportion of
people with malaria compared with placebo. One RCT found no significant
difference between atovaquone plus proguanil and chloroquine plus proguanil
in preventing malaria. One RCT of atovaquone plus proguanil versus mefloquine
found no cases of clinical malaria throughout the trial, but found a higher rate
of neuropsychiatric harm with mefloquine compared with atovaquone plus
proguanil.

¶ Doxycycline in adults One RCT in soldiers and one RCT in migrants with
limited immunity found that doxycycline reduced the risk of malaria compared
with placebo. One of the RCTs found that doxycycline was associated with
nausea and vomiting, diarrhoea, cough, headache, and unspecified derma-
tological symptoms over 13 weeks. We found no evidence on long term
safety.

¶ Insecticide treated clothing in adults Two RCTs in soldiers and refugee
householders found that permethrin treated fabric (clothing or sheets) reduced
the incidence of malaria.

¶ Mefloquine in adults One systematic review of one RCT in soldiers found that,
compared with placebo, mefloquine had 100% protective efficacy. One RCT of
mefloquine versus atovaquone plus proguanil found no cases of clinical malaria
throughout the trial, but found a higher rate of neuropsychiatric harm with
mefloquine compared with atovaquone plus proguanil.

¶ Aerosol insecticides in adults We found no RCTs on the effects of aerosol
insecticides in preventing malaria in travellers. One large questionnaire
survey in travellers found insufficient evidence on the effects of aerosol
insecticides in preventing malaria. Two community RCTs in residents of
malaria endemic areas found that indoor spraying of aerosol insecticides
reduced clinical malaria.

¶ Air conditioning and electric fans in adults We found no RCTs on the effects
of air conditioning or electric fans in preventing malaria in travellers. One large
questionnaire survey found that air conditioning reduced the incidence of
malaria. One small observational study found that electric ceiling fans reduced
total catches of culicine mosquitos in indoor spaces but did not significantly
reduce total catches of anopheline mosquitoes.

¶ Chloroquine in adults We found no RCTs on the effects of chloroquine in
travellers. One RCT in Austrian workers residing in Nigeria found no significant
difference between chloroquine and sulfadoxine plus pyrimethamine in the
incidence of malaria after 6–22 months. Plasmodium falciparum resistance
to chloroquine is now established in most malaria endemic regions of the
world.

¶ Chloroquine plus proguanil in adults One RCT found no significant difference
between chloroquine plus proguanil and chloroquine plus sulfadoxine plus
pyrimethamine in the incidence of P falciparum malaria. One RCT found no
significant difference between chloroquine plus proguanil and proguanil alone
in the incidence of P falciparum malaria. One RCT found no significant
difference between chloroquine plus proguanil and atovaquone plus proguanil
in preventing malaria.

¶ Full length clothing in adults We found no RCTs on the effects of full length
clothing in preventing malaria in travellers. One large questionnaire survey in
travellers found that wearing trousers and long sleeved shirts reduced the
incidence of malaria.
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¶ Insecticide treated nets in pregnant travellers We found no RCTs on the
effects of insecticide treated nets in preventing malaria in pregnant travellers.
One RCT of pregnant long term residents of a malaria endemic area found
insufficient evidence on the effects of permethrin treated nets in preventing
malaria.

¶ Mosquito coils and vaporising mats in adults We found no RCTs on the
effects of coils and vaporising mats in preventing malaria in travellers. One RCT
of coils and one observational study of pyrethroid vaporising mats found that
these devices reduced numbers of culicine mosquitoes in indoor spaces.

¶ Pyrimethamine plus dapsone in adults We found no RCTs in travellers. One
RCT in Thai soldiers found insufficient evidence to compare pyrimethamine plus
dapsone versus proguanil plus dapsone. We found limited observational
evidence that pyrimethamine plus dapsone may cause agranulocytosis.

¶ Smoke We found no RCTs on the effects of smoke in preventing malaria. One
controlled clinical trial found that smoke repelled mosquitoes during the
evening.

¶ Topical (skin applied) insect repellents in adults We found no RCTs on the
effects of topical (skin applied) insect repellents in preventing malaria in
travellers. One small crossover RCT found that diethyltoluamide (DEET) prepa-
rations protected against mosquito bites. DEET has been reported to cause
systemic and skin adverse reactions, particularly with prolonged use.

¶ Vaccines We found no RCTs in travellers. One systematic review of antimalaria
vaccines in residents of malaria endemic areas has found that the SPf66
vaccine reduces first attacks of malaria compared with placebo.

¶ Amodiaquine in adults We found no RCTs on the effects of amodiaquine in
preventing malaria in travellers. We found limited observational evidence that
amodiaquine may cause neutropenia, liver damage, and hepatitis.

¶ Sulfadoxine plus pyrimethamine in adults One RCT found no significant
difference between chloroquine plus proguanil and chloroquine plus sulfadox-
ine plus pyrimethamine in the incidence of P falciparum malaria. One retro-
spective observational study suggested that sulfadoxine plus pyrimethamine
was associated with severe cutaneous reactions.

¶ Topical (skin applied) insect repellents containing DEET in children We
found no RCTs on the effects of DEET in preventing malaria in child travellers.
Case reports in young children found serious adverse effects with DEET.

¶ Antimalaria drugs in airline pilots and aircrew; antimalaria drugs in
pregnant travellers; biological control measures; insect electrocuters
and ultrasonic buzzers; insecticide treated clothing in pregnant travel-
lers; mefloquine in children; topical (skin applied) insect repellents in
pregnant travellers We found no RCTs on the effects of these interventions.

DEFINITION Malaria is caused by a protozoan infection of red blood cells with
one of four species of the genus Plasmodium: P falciparum, P vivax,
P ovale, and P malariae.1 Clinically, malaria may present in different
ways but it is usually characterised by fever (which may be swing-
ing), tachycardia, rigors, and sweating. Anaemia, hepatosplenom-
egaly, cerebral involvement, renal failure, and shock may occur; see
chapter on malaria: severe, life threatening), p 1047.2,3 Travellers
are defined here as visitors from a malaria free area to a malaria
endemic area, who stay in the endemic area for less than 1 year.
This definition includes refugees and migrants.
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INCIDENCE/
PREVALENCE

Each year there are 300–500 million clinical cases of malaria.
About 40% of the world’s population is at risk of acquiring the
disease.2,3 Each year 25–30 million people from non-tropical
countries visit malaria endemic areas, of whom 10 000–30 000
contract malaria.4,5 Most RCTs of malaria prevention in travellers
have been conducted in soldiers and travellers. The results of these
trials may not be applicable to people such as refugees and
migrants, who are likely to differ in their health status and in their
susceptibility to disease and adverse drug effects.

AETIOLOGY/
RISK FACTORS

Malaria is mainly a rural disease, requiring nearby standing water. It
is transmitted by bites of infected female anopheline mosquitoes,
mainly at dusk and during the night.1,6–8 In cities, mosquito bites
are usually from female culicine mosquitoes, which are not vectors
of malaria.9 Malaria is resurgent in most tropical countries and risk
to travellers is increasing.10 The sickle cell trait has been shown to
convey some protection against malaria in non-immune carriers of
that trait. Non-immune adults with the sickle cell trait who develop
severe malaria have lower parasite densities, fewer complications
(e.g. cerebral malaria), and a reduced mortality compared with
adults without the trait.11 There is little good evidence on the degree
of protection afforded by the sickle cell trait.12

PROGNOSIS Ninety per cent of tourists and business travellers who contract
malaria do not become ill until after they return home.5 “Imported
malaria” is easily treated if diagnosed promptly, and follows a
serious course in only about 12% of people.13,14 The most severe
form is cerebral malaria, with a case fatality rate in adult travellers
of 2–6%, mainly because of delays in diagnosis.3,15

AIMS OF
INTERVENTION

To reduce the risk of infection; to prevent illness and death, with
minimal adverse effects of treatment.

OUTCOMES Rates of clinical malaria and death, and adverse effects of treat-
ment. Proxy measures include numbers of mosquito bites and rates
of mosquito catches in indoor areas. We found limited evidence
linking numbers of mosquito bites and risk of malaria.16

METHODS Clinical Evidence search and appraisal September 2003. Additional
hand searches by the author of his own files. Observational (non-
RCT) data have been included in some sections where appropriate
control studies are lacking or may be considered unethical.

QUESTION What are the effects of non-drug preventive
interventions in adult travellers?

OPTION AEROSOL INSECTICIDES IN ADULTS

We found no RCTs on the effects of aerosol insecticides in preventing
malaria in travellers. One large questionnaire survey in travellers found
insufficient evidence on the effects of aerosol insecticides in preventing
malaria. Two community RCTs in residents of malaria endemic areas
found that indoor spraying of aerosol insecticides reduced clinical
malaria.
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Benefits: We found no systematic review or RCTs in travellers (see comment
below). Two community RCTs found that indoor residual spraying of
synthetic pyrethroids reduced clinical malaria in lifelong residents of
malaria endemic areas.17,18

Harms: We found no reports of adverse effects.

Comment: One large questionnaire survey (89 617 European tourists returning
from East Africa) found that commercially available personal aero-
sol insecticides did not significantly reduce the incidence of malaria
(P = 0.55).19 Historically, indoor residual spraying has not been
recommended for short stay travellers, but we found no evidence to
support this.

OPTION BIOLOGICAL CONTROL MEASURES

We found no RCTs on the effects of biological control measures in
preventing malaria in travellers.

Benefits: We found no systematic review or RCTs of biological control meas-
ures (see glossary, p 1044) in preventing malaria in travellers (see
comment below).

Harms: We found no evidence of harms.

Comment: One systematic review (search date 1997) identified two cohort
studies based on mosquito counts.20 It found no evidence that
growing the citrosa plant and encouraging natural predation of
insects by erecting bird or bat houses reduced bites to humans from
infected anopheline mosquitoes. The only known way to reduce
mosquito populations naturally is to eliminate sources of standing
water, such as blocked gutters, tree stump holes, and discarded
tyres, cans, and bottles.20

OPTION AIR CONDITIONING AND ELECTRIC FANS IN ADULTS

We found no RCTs on the effects of air conditioning or electric fans in
preventing malaria in travellers. One large questionnaire survey in
travellers found that air conditioning reduced the incidence of malaria.
One small observational study found that electric ceiling fans reduced
total catches of culicine mosquitoes but did not significantly reduce total
catches of anopheline mosquitoes in indoor spaces.

Benefits: We found no systematic review or RCTs (see comment below).

Harms: We found no evidence of harms.

Comment: One questionnaire survey of 89 617 European tourists returning
from East Africa found that sleeping in an air conditioned room
significantly reduced the incidence of malaria (P = 0.04).19 One
cohort study (6 experimental huts in villages in Pakistan) of various
antimosquito interventions found that an electric ceiling fan run at
high speed significantly reduced total catches of blood fed culicine
mosquitoes (P < 0.05), but did not significantly reduce total
catches of blood fed anopheline mosquitoes.21 These studies
support the finding that mosquitoes are reluctant to fly in windy
conditions,22 but suggest that anopheline mosquitoes are more
tolerant of air turbulence than culicine mosquitoes.
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OPTION INSECT ELECTROCUTERS AND ULTRASONIC BUZZERS

We found no RCTs on the effects of insect electrocuters and ultrasonic
buzzers in preventing malaria.

Benefits: We found no systematic review and no RCTs with clinical malaria as
an outcome.

Harms: We found no RCTs.

Comment: We found one non-randomised controlled trial (18 houses in
Gabon) of a commercially available ultrasound emitting device. The
trial lasted 6 weeks and used total mosquito catches as an out-
come.23 Most mosquitoes were culicine. It found no significant
difference in mosquito catches between the ultrasound emitting
device and a sham device (P = 0.48).23

OPTION MOSQUITO COILS AND VAPORISING MATS IN ADULTS

We found no RCTs on the effects of coils and vaporising mats in
preventing malaria in travellers. One RCT of coils and one observational
study of pyrethroid vaporising mats found that these devices reduced
numbers of culicine mosquitoes in indoor spaces.

Benefits: We found no systematic review and no RCTs that used clinical
malaria as an outcome. We found one RCT (18 houses in Malaysia)
of various mosquito coil formulations versus no treatment.24 It
found that treated coils reduced populations of mosquitoes by 75%
but 85% of the mosquitoes collected were culicine.24

Harms: We found no evidence of harms.

Comment: One observational study of pyrethroid vaporising mats in six experi-
mental huts in a Pakistan village setting found that the mats
reduced total catches of blood fed mosquitoes by 56%.21

OPTION SMOKE

We found no RCTs on the effects of smoke in preventing malaria in
travellers. One controlled clinical trial found that smoke repelled
mosquitoes during the evening.

Benefits: We found no systematic review and no RCTs of smoke in preventing
malaria. We found one controlled clinical trial (see comment
below).25

Harms: There may be an irritant and toxic effect of smoke on the eyes and
respiratory system, but this effect was not quantified in the control-
led clinical trial.25

Comment: One controlled clinical trial, in which five small fires were tended on
five successive evenings in a village in Papua New Guinea, found a
smoke specific and species specific effect from different types of
smoke.25 Catches of one anopheline species were reduced by 84%
by burning betelnut (95% CI 62% to 94%), 69% by burning ginger
(95% CI 25% to 87%), and 66% by burning coconut husks (95%
CI 17% to 86%).
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OPTION INSECTICIDE TREATED NETS

We found no RCTs in travellers. One systematic review in adult and child
residents of malaria endemic settings found that insecticide treated nets
reduced the number of mild episodes of malaria and reduced child
mortality.

Benefits: We found no systematic review and no RCTs in travellers. We found
one systematic review (search date not reported) that identified 18
RCTs in malaria endemic settings (non-traveller children and
adults).26 It found that nets sprayed or impregnated with a pyre-
throid insecticide such as permethrin reduced the number of mild
episodes of malaria compared with no nets or untreated nets
(stable transmission area > 1 infective bite per person per year:
insecticide treated nets v no nets: 2 RCTs, RRR 48%, 95% CI 41%
to 54%; insecticide treated nets v untreated nets: 3 RCTs,
RRR 39%, 95% CI 27% to 48%; see comment below) and child
mortality (impregnated nets v no nets: 3 RCTs, RR 0.83, CI not
reported; impregnated nets v untreated nets: 1 RCT, RR 0.77, CI not
reported).26 The review reported a summary risk difference of 5.6
deaths averted per 1000 children protected per year (4 RCTs, CI not
reported).26

Harms: We found no evidence of harms.

Comment: In 7 RCTs included in the review, randomisation and allocation were
done by individual (or household), whereas in 11 RCTs it was done
by group (household, zones within 1 village, hamlets, villages, or
blocks of villages).26 Reported CIs for protective efficacy are not
corrected for cluster randomisation.26 Permethrin remains active
for about 4 months.6 Although the analysis of insecticide treated
nets was undertaken in non-traveller children and adults, the results
may be generalisable to other groups such as travellers.

OPTION INSECTICIDE TREATED CLOTHING IN ADULTS

Two RCTs in soldiers and refugee householders found that permethrin
treated fabric (clothing or sheets) reduced the incidence of malaria.

Benefits: We found no systematic review but found two RCTs.27,28 The first
RCT (172 male Colombian soldiers patrolling a malaria endemic
area for a mean of 4.2 weeks) found that permethrin impregnated
uniforms significantly reduced the incidence of malaria compared
with non-impregnated uniforms (3/86 [3%] v 12/86 [13%];
RR 0.25, 95% CI 0.07 to 0.85).27 The second RCT (102 refugee
households in northwestern Pakistan) found that permethrin
treated wraps and top sheets significantly reduced the risk of
falciparum malaria compared with placebo (RR 0.56, 95% CI 0.41
to 0.78).28

Harms: The first RCT also included an analysis of permethrin impregnated
uniforms versus non-impregnated uniforms in 286 soldiers patrol-
ling a leishmaniasis endemic area for a mean 6.6 weeks.27 It found
that 2/229 (0.9%) participants wearing permethrin impregnated
uniforms experienced irritation and itching. No comparative infor-
mation was given for soldiers wearing non-impregnated uniforms.
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Comment: In the first RCT, the entire uniform (hat, shirt, undershirt, trousers,
socks) was treated with a single application of permethrin. All
participants were instructed to wear the uniform continuously, day
and night, with the sleeves rolled down. Each participant washed his
own uniform two to three times during the study, using soap and
water, but uniforms were not reimpregnated with permethrin. Topi-
cal (skin applied) insect repellents were not used. Trials in soldiers
may not be generalisable to other travellers.

OPTION FULL LENGTH CLOTHING IN ADULTS

We found no RCTs on the effects of full length clothing in preventing
malaria in travellers. One large questionnaire survey in travellers found
that wearing trousers and long sleeved shirts reduced the incidence of
malaria.

Benefits: We found no systematic review or RCTs (see comment below).
Other lifestyle changes: We found no studies (see comment
below).

Harms: None.

Comment: We found one large questionnaire survey (89 617 European tourists
returning from East Africa), which found that wearing long sleeved
shirts and trousers significantly reduced the incidence of malaria
(P = 0.02).19 Other lifestyle changes: These include not travel-
ling to malaria endemic regions during the rainy season (when most
malaria transmission occurs) and not going outdoors in the evening
or at night. Travellers who take day trips from a malaria free city to
a malaria endemic region may be at minimal risk if they return to the
city before dusk.29 Some authors suggest wearing long sleeved
shirts and trousers at dusk and wearing light rather than dark
colours, as insects prefer landing on dark surfaces.9,29

OPTION TOPICAL (SKIN APPLIED) INSECT REPELLENTS IN ADULTS

We found no RCTs on the effects of topical (skin applied) insect
repellents in preventing malaria in travellers. One small crossover RCT
found that diethyltoluamide (DEET) preparations protected against
mosquito bites. DEET has been reported to cause systemic and skin
adverse reactions, particularly with prolonged use.

Benefits: We found no systematic review and no RCTs (see comment below).

Harms: We found a case series of systemic toxic reactions (confusion,
irritability, insomnia) in US national park employees after repeated
and prolonged use of DEET.31 We found 14 case reports of contact
urticaria and irritant contact dermatitis (mostly in soldiers) as a
result of DEET.19 The risk of absorption is especially high if DEET is
left in the antecubital fossa overnight.32 DEET also degrades certain
plastics, such as in spectacle frames.33

Comment: One small crossover RCT (4 people), involving successive random
exposure to female culicine mosquitoes, compared six different
controlled release preparations of DEET.30 It found that all gave at
least 95% protection against mosquito bites.30 DEET is a broad
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spectrum repellent effective against mosquitoes, biting flies, chig-
gers, fleas, and ticks, and has been used for over 40 years.20

Although most authorities would recommend the use of topical
(skin applied) repellents in malaria endemic areas, the only evi-
dence comes from small RCTs with non-clinical outcomes. Larger
RCTs are needed to compare DEET with other topical (skin applied)
repellents and placebo in preventing malaria.

QUESTION What are the effects of drug prophylaxis in adult
travellers?

OPTION CHLOROQUINE IN ADULTS

We found no RCTs in travellers on the effects of chloroquine. One RCT in
Austrian workers residing in Nigeria found no significant difference
between chloroquine and sulfadoxine plus pyrimethamine in the incidence
of malaria after 6–22 months. P falciparum resistance to chloroquine is
now established in most malaria endemic regions of the world.

Benefits: We found no systematic review or RCTs in travellers. One RCT (173
Austrian industrial workers residing in Nigeria) found no significant
difference between chloroquine and sulfadoxine plus pyrimeth-
amine in the incidence of malaria after 6–22 months.34

Harms: The RCT found that chloroquine was associated with insomnia in
3/87 (3%) people.35 Two people withdrew from the study because
of adverse effects: one with skin rash and the other with visual
disturbance. Retrospective questionnaire surveys have suggested
that severe adverse effects are rare at prophylactic dosages.35

Comment: Alcohol consumption, other medication, and comorbidities can
modify the effects of antimalaria drugs.36,37 P falciparum resistance
to chloroquine is now established in almost all malaria endemic
regions of the world, although there are countries (principally in
Central America and the Near East) where there has been no
reported resistance as yet.

OPTION CHLOROQUINE PLUS PROGUANIL IN ADULTS

One RCT found no significant difference between chloroquine plus
proguanil and chloroquine plus sulfadoxine plus pyrimethamine in the
incidence of P falciparum malaria. One RCT found no significant
difference between chloroquine plus proguanil and proguanil alone in the
incidence of P falciparum malaria. One RCT found no significant
difference between chloroquine plus proguanil and atovaquone plus
proguanil in preventing malaria.

Benefits: We found no systematic review but found two RCTs. Versus
chloroquine plus sulfadoxine plus pyrimethamine: One open
label RCT (767 Scandinavian travellers to East Africa) comparing
chloroquine plus proguanil versus chloroquine plus sulfadoxine plus
pyrimethamine found no significant difference in rates of P falci-

parum malaria (4/384 [1%] v 3/383 [0.7%] travellers; RR 1.3, 95%
CI 0.3 to 5.9).38 Versus proguanil alone: One RCT in Dutch
travellers to Africa found no significant difference between chloro-
quine 300 mg weekly plus proguanil 200 mg daily and proguanil
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alone in incidence of P falciparum malaria (risk per 100 person
months: chloroquine plus proguanil 2.8, 95% CI 0.9 to 10.1 v

proguanil alone 6.0, 95% CI 2.6 to 14.0).39 Versus atovaquone
plus proguanil: See benefits of atovaquone plus proguanil in
adults, p 1038.

Harms: In the RCT conducted in Scandinavian travellers, adverse effects
associated with chloroquine plus proguanil were nausea (3%),
diarrhoea (2%), and dizziness (1%).38 One cohort study (470 British
soldiers in Belize) found that the risk of mouth ulcers almost
doubled with chloroquine plus proguanil compared with proguanil
alone (P = 0.025).40

Comment: The incidence of confirmed P falciparum malaria in both trials was
so low that a clinically important effect cannot be excluded.

OPTION DOXYCYCLINE IN ADULTS

One RCT in soldiers and one RCT in migrants with limited immunity found
that doxycycline reduced the risk of malaria compared with placebo. One
of the RCTs found that doxycycline was associated with nausea and
vomiting, diarrhoea, cough, headache, and unspecified dermatological
symptoms over 13 weeks. We found no evidence on long term safety.

Benefits: We found no systematic review but found two RCTs.41,42 The first
RCT (136 Indonesian soldiers) compared doxycycline versus meflo-
quine versus placebo in a malaria endemic setting (see comment
below).41 It found that, in an area of drug resistance, doxycycline
significantly reduced the risk of malaria compared with placebo
(AR 1/67 [2%] with doxycycline v 53/69 [77%] with placebo;
RR 0.02, 95% CI 0.003 to 0.14; NNT 2, 95% CI 2 to 2). The second
RCT (300 Indonesian migrants with limited immunity) comparing
azithromycin versus doxycycline versus placebo found that doxycy-
cline significantly reduced the incidence of malaria compared with
placebo (2/75 [3%] cases of P falciparum malaria with doxycycline
v 29/77 [38%] with placebo; RR 0.07, 95% CI 0.02 to 0.29; NNT 3,
95% CI 2 to 4; 1/75 [2%] cases of P vivax malaria with doxycycline
v 27/77 [35%] with placebo; RR 0.04, 95% CI 0.01 to 0.28).42

Harms: The first RCT found that doxycycline was associated with gastroin-
testinal symptoms (including nausea and vomiting, abdominal pain,
and diarrhoea) in 16/67 (24%) soldiers, unspecified dermatological
problems in 22/67 (33%), cough in 21/67 (31%), and headache in
11/67 (16%) over 13 weeks.41 One questionnaire survey (383
returned Australian travellers taking doxycycline) found that 40%
reported nausea or vomiting, 12% reported diarrhoea, and 9% of
female travellers reported vaginitis.43 Evidence from case reports
suggests that, in sunny conditions, up to 50% of travellers using
doxycycline may experience photoallergic skin rash.44

Comment: Most drug trials in travellers have been in soldiers, and the results
may not be generalisable to tourists or business travellers.45,46 Both
RCTs were three arm parallel studies. Only the doxycycline versus
placebo comparisons are reported here.41,42
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OPTION MEFLOQUINE IN ADULTS

One systematic review of one RCT in soldiers found that, compared with
placebo, mefloquine had a protective efficacy of 100%. One RCT of
mefloquine versus atovaquone plus proguanil found no cases of clinical
malaria throughout the trial, but found a higher rate of neuropsychiatric
harm with mefloquine compared with atovaquone plus proguanil.

Benefits: Versus placebo: We found one systematic review (search date
2000), which identified one RCT (203 Indonesian soldiers) com-
paring mefloquine versus doxycycline versus placebo in a malaria
endemic setting that assessed malaria incidence (see comment
below).46 It found that, compared with placebo, mefloquine had a
protective efficacy of 100% (95% CI 93% to 100%; malaria cases:
0 in 202 person-months of exposure with mefloquine v 53 in 109
person-months of exposure with placebo). Versus atovaquone
plus proguanil: The subsequent RCT (976 people) compared
mefloquine plus placebo versus atovaquone plus proguanil. It found
no clinical cases of malaria among people included in the trial.47

Harms: The systematic review identified 10 RCTs (275 people) of meflo-
quine.46 It found no significant difference between mefloquine and
alternative antimalaria prophylaxis (chloroquine or doxycycline) in
withdrawal (29/863 [3%] with mefloquine v 20/798 [2%] with
alternative prophylaxis; RR 1.32, 95% CI 0.75 to 2.31).46 Com-
monly reported adverse effects associated with mefloquine were
headache (16%), insomnia (15%), and fatigue (8%).46 The review
found over 500 case reports of mefloquine adverse effects, includ-
ing four reports of death. These reports suggest that mefloquine is
a potentially harmful drug for tourists and business travellers and
requires more careful evaluation through an RCT in these groups.46

The subsequent RCT (976 non-immune tourists and business
travellers) found no significant difference in the risk of adverse
events between mefloquine plus placebo and atovaquone plus
proguanil (313/493 [63.5%] with atovaquone plus proguanil v

324/483 [67.1%] with mefloquine; ARR +2.6%, 95% CI –3.4% to
+8.5%).47 However, when adverse effects specifically attributable
to the study drug were analysed, there were significantly more
adverse effects caused by mefloquine than by atovaquone plus
proguanil (204/483 [42%] with mefloquine v 149/493 [30%] with
atovaquone plus proguanil; RR 1.40, 95% CI 1.18 to 1.66; NNH 9,
95% CI 6 to 17; see comment below). Specifically, mefloquine
increased the incidence of “strange or vivid dreams” compared with
atovaquone plus proguanil (66/483 [14%] v 33/493 [7%]), insom-
nia (65/483 [13%] v 15/493 [3%]), dizziness or vertigo (43/483
[9%] v 11/493 [2%]), anxiety (18/483 [4%] v 3/493 [1%]), depres-
sion (17/483 [4%] v 3/493 [1%]), visual difficulties (16/483 [3%] v

8/493 [2%]), and headache (19/493 [4%] v 32/483 [7%]).47

Retrospective questionnaire surveys in tourists and business trav-
ellers found that sleep disturbance and psychosis were common.48

One review of 74 dermatological case reports found that up to 30%
of mefloquine users developed a maculopapular rash and 4–10%
had pruritus.49 Ten cohort studies in tourists found that more
women than men experienced adverse effects (including dizziness,
sleep disturbance, headache, diarrhoea, and nausea) with
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mefloquine.43,48,50–57 One retrospective questionnaire survey of
93 668 European travellers to East Africa found that elderly travel-
lers experienced fewer adverse reactions (not specified) with meflo-
quine than younger travellers (P < 0.05).58 A review of 516 pub-
lished case reports suggested that many of mefloquine’s adverse
effects could be explained as a posthepatic syndrome due to
mefloquine use combined with concurrent insults to the liver (such
as from alcohol, dehydration, an oral contraceptive pill, recreational
drugs, and other liver damaging drugs), and that in some users
mefloquine may also cause a symptomatic thyroid disturbance.59

Comment: Trials in soldiers may not be generalisable to other travellers. The
RCT in Indonesian soldiers was a three arm parallel RCT. It com-
pared mefloquine (68 people) versus doxycycline (67 people)
versus placebo (69 people). Only the comparison of mefloquine
versus placebo is included here.46 The subsequent RCT of meflo-
quine versus atovaquone plus proguanil suggested a higher rate of
adverse effects with mefloquine than in previous studies, but this
RCT only reported adverse events that occurred after starting active
treatment, which was 3 weeks earlier in the mefloquine group than
in the atovaquone plus proguanil group.

OPTION ATOVAQUONE PLUS PROGUANIL IN ADULTS

One RCT in migrants with limited immunity found that atovaquone plus
proguanil reduced the proportion of people with malaria compared with
placebo. One RCT found no significant difference between atovaquone
plus proguanil and chloroquine plus proguanil in preventing malaria in
travellers. One RCT of mefloquine versus atovaquone plus proguanil found
no cases of clinical malaria throughout the trial, but found a higher rate
of neuropsychiatric harm with mefloquine compared with atovaquone plus
proguanil.

Benefits: We found no systematic review, but found three RCTs.47,60,61

Versus placebo: One RCT (299 Indonesian migrants with limited
immunity) found that atovaquone plus proguanil significantly
decreased the proportion of people with malaria compared with
placebo (AR 3/150 [2%] with atovaquone plus proguanil v 37/149
[25%] with placebo; P < 0.001).60 Versus chloroquine plus
proguanil: One multicentre RCT (1083 travellers) comparing
atovaquone plus proguanil versus chloroquine plus proguanil found
no significant difference in the incidence of malaria (1/511 [0.2%]
cases of P ovale malaria with atovaquone plus proguanil v 3/511
[0.6%] cases of P falciparum malaria with chloroquine plus pro-
guanil; ARR 0.4%; RR 0.33, 95% CI 0.03 to 3.16).61 Versus
mefloquine: See benefits of mefloquine in adults, p 1037.

Harms: Versus placebo: The RCT found that stomatitis (P < 0.001) and
back pain (P = 0.009) occurred significantly more frequently in the
atovaquone plus proguanil group, whereas abdominal pain
(P = 0.02) and malaise (P = 0.01) occurred significantly more
frequently with placebo (absolute numbers not given).60 Most
adverse events were described as mild or moderate. Four subjects
had severe events that were possibly drug related (3 people with
abdominal pain and 1 with skin rash).60 Versus chloroquine plus
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proguanil: The multicentre RCT in travellers found no significant
difference between atovaquone plus proguanil versus chloroquine
plus proguanil in one or more adverse events (311/511 [61%] with
atovaquone plus proguanil v 329/511 [64%] with chloroquine plus
proguanil; RR 0.95, 95% CI 0.85 to 1.04).61 Common adverse
effects were mainly gastrointestinal (atovaquone plus proguanil v

chloroquine plus proguanil: diarrhoea 5% v 7%, mouth ulcers 4% v

5%, abdominal pain 3% v 6%, nausea 2% v 7%), neuropsychiatric
(atovaquone plus proguanil v chloroquine plus proguanil: strange/
vivid dreams 4% v 3%, dizziness 3% v 4%, insomnia 2% v 2%), and
visual difficulties (2% v 2%).61 Versus mefloquine: See harms of
mefloquine in adults, p 1037.

Comment: None.

OPTION AMODIAQUINE IN ADULTS

We found no RCTs on the effects of amodiaquine in preventing malaria in
travellers. We found limited observational evidence that amodiaquine
may cause neutropenia, liver damage, and hepatitis.

Benefits: We found no systematic review and no RCTs in travellers.

Harms: One retrospective cohort study in 10 000 British travellers taking
prophylactic amodiaquine reported severe neutropenia in about
1/2000 users.62 We found 28 case reports describing liver damage
or hepatitis in travellers who had taken amodiaquine to treat or
prevent malaria.63–68

Comment: Amodiaquine use is now restricted to treatment of malaria because
of adverse effects.

OPTION PYRIMETHAMINE PLUS DAPSONE IN ADULTS

We found no systematic review and no RCTs in travellers. One RCT in Thai
soldiers found insufficient evidence to compare pyrimethamine plus
dapsone versus proguanil plus dapsone. We found limited observational
evidence that pyrimethamine plus dapsone may cause agranulocytosis.

Benefits: We found no systematic review and no RCTs in travellers. One RCT
in Thai soldiers comparing pyrimethamine plus dapsone versus
proguanil plus dapsone found no significant difference in P falci-

parum infection rates over 40 days (10.3% with proguanil plus
dapsone v 11.3% with pyrimethamine plus dapsone; results pre-
sented graphically, P value not reported) but found a significantly
lower P vivax infection rate with proguanil plus dapsone compared
with pyrimethamine plus dapsone (1.6% v 12.4%; results pre-
sented graphically, P < 0.001).69

Harms: The RCT in Thai soldiers found that fewer than 2% reported any drug
related symptoms from pyrimethamine plus dapsone.69 One retro-
spective cohort study in 15 000 Swedish travellers taking pyrimeth-
amine plus dapsone reported agranulocytosis in about 1/2000
users.70

Comment: None.
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OPTION SULFADOXINE PLUS PYRIMETHAMINE IN ADULTS

One RCT found no significant difference between chloroquine plus
proguanil and chloroquine plus sulfadoxine plus pyrimethamine in the
incidence of P falciparum malaria. One retrospective observational study
suggested that sulfadoxine plus pyrimethamine was associated with
severe cutaneous reactions.

Benefits: We found no systematic review and no RCTs of sulfadoxine plus
pyrimethamine alone. We found one RCT of sulfadoxine plus
pyrimethamine plus chloroquine versus chloroquine plus proguanil
(see benefits of chloroquine plus proguanil in adults, p 1035).

Harms: One retrospective observational study in 182 300 US travellers
taking prophylactic sulfadoxine plus pyrimethamine reported severe
cutaneous reactions (erythema multiforme, Stevens-Johnson syn-
drome, toxic epidermal necrolysis) in 1/5000–8000 users, with a
mortality of about 1/11 000–25 000 users.70

Comment: None.

QUESTION What are the effects of antimalaria vaccines in
travellers?

OPTION VACCINES

We found no RCTs in travellers of the effects of antimalaria vaccines. One
systematic review of antimalaria vaccines in residents of malaria
endemic areas has found that the SPf66 vaccine reduces first attacks of
malaria compared with placebo.

Benefits: We found no systematic review or RCTs of antimalaria vaccines in
travellers. One systematic review (search date 1999, 13 RCTs) of
antimalaria vaccines in residents of malaria endemic areas found
that the SPf66 vaccine significantly reduced the incidence of first
attacks of P falciparum malaria compared with placebo (1039/
3718 [28%] with SPf66 v 1108/3681 [30%] with placebo;
RR 0.90, 95% CI 0.84 to 0.96).71

Harms: The systematic review found that, in all but one of the RCTs of the
SPf66 vaccine, fewer than 10% of recipients reported a systemic
reaction (fever, headache, gastric symptoms, muscle pain, dizzi-
ness), and fewer than 35% reported a local reaction (inflammation,
nodules, pain, erythema, pruritus, induration, injection site
warmth).71 The remaining RCT found a larger proportion of local
cutaneous reactions, although these resolved within 24 hours with
symptomatic treatment. It also reported higher systemic reaction
rates after vaccination (11–16%), although rates after placebo
were also higher (10–13%). Surveillance was also more intense
than in the other RCTs.

Comment: None.
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QUESTION What are the effects of antimalaria interventions in
child travellers?

OPTION TOPICAL (SKIN APPLIED) INSECT REPELLENTS
CONTAINING DEET IN CHILDREN

We found no RCTs on the effects of DEET in preventing malaria in child
travellers. Case reports in young children found serious adverse effects
with DEET.

Benefits: We found no systematic review or RCTs.

Harms: We found 13 case reports of encephalopathic toxicity in children
aged under 8 years after excessive use (not clearly defined) of
topical (skin applied) insect repellents containing diethyltoluamide
(DEET).72,73

Comment: Infants and young children have thinner skin and greater surface
area to mass ratio.74 Some authors advise that ethylhexanediol
should be issued as a topical (skin applied) insect repellent in
preference to DEET in children aged 1–8 years;75 however, we found
insufficient evidence.

OPTION MEFLOQUINE IN CHILDREN

We found no RCTs of the effects of mefloquine in preventing malaria in
child travellers.

Benefits: We found no systematic review or RCTs.

Harms: Three RCTs in children and adults with symptomatic P falciparum

malaria found that mefloquine was associated with less vomiting,
nausea, anorexia, diarrhoea, and dizziness in children than in
adults.76–78

Comment: None.

QUESTION What are the effects of antimalaria interventions in
pregnant travellers?

OPTION INSECTICIDE TREATED NETS IN PREGNANT TRAVELLERS

We found no RCTs on the effects of insecticide treated nets in preventing
malaria in pregnant travellers. One RCT of pregnant residents of a malaria
endemic area found insufficient evidence on the effects of permethrin
treated nets in preventing malaria.

Benefits: We found no systematic review or RCTs in pregnant travellers. We
found one RCT (341 pregnant women living in Thailand, 3 sites in a
malaria endemic area), which compared permethrin treated nets
versus non-treated nets versus usual practice.79 Two sites found no
significant difference in the incidence of malaria with treated nets,
whereas the third site found that treated nets significantly reduced
the incidence of malaria.
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Harms: We found no evidence relating to pregnant travellers. The RCT of
permethrin treated nets in Thailand found no evidence of toxic
effects to mother or fetus.79

Comment: Pregnant women are relatively immunosuppressed and are at
greater risk of malaria than non-pregnant women.80 Contracting
malaria significantly increases the likelihood of losing the fetus.81

OPTION INSECTICIDE TREATED CLOTHING IN PREGNANT
TRAVELLERS

We found no RCTs in pregnant travellers of the effects of impregnated
clothing.

Benefits: We found no systematic review or RCTs.

Harms: We found little evidence relating to pregnant travellers.
Permethrin: One RCT (341 pregnant women living in Thailand) of
permethrin treated nets found no evidence of toxic effects to
mother or fetus.79 Diethyltoluamide (DEET): See harms of topical
(skin applied) insect repellents in pregnant travellers, p 1042.

Comment: Pregnant women are relatively immunosuppressed and are at
greater risk of malaria than non-pregnant women.80 Contracting
malaria significantly increases the likelihood of losing the fetus.81

OPTION TOPICAL (SKIN APPLIED) INSECT REPELLENTS IN
PREGNANT TRAVELLERS

We found no RCTs in pregnant travellers. It is unclear which topical (skin
applied) insect repellents are safe in pregnancy.

Benefits: We found no systematic review or RCTs.

Harms: We found little evidence in pregnant travellers. Diethyltoluamide
(DEET): We found one case report indicating an adverse fetal
outcome (mental retardation, impaired sensorimotor coordination,
craniofacial dysmorphology) in a child whose mother had applied
DEET daily throughout her pregnancy.82 One RCT in pregnant
women (897 refugees in a Thai forest area of low malaria endemic-
ity) comparing DEET (median dose 214.2 g per pregnancy) versus a
cosmetic cream found no differences in weekly reporting of head-
ache, dizziness, or nausea and vomiting.83 It also found no adverse
effects on infant survival, growth, or development at either birth or
1 year (survival 95.2% with DEET v 94.0% without DEET, P = 0.57;
mean weight at 1 year 7983 g with DEET v 7984 g without DEET).
Some animal studies have found that DEET crosses the placental
barrier.84 Animal studies of reproductive effects of DEET are
inconclusive.81,85

Comment: The RCT in refugees reported that DEET significantly increased the
number of women reporting skin warmth (359/449 [80%] with
DEET v 258/448 [58%] with cosmetic cream; RR 1.39, 95%
CI 1.27 to 1.52), although the clinical significance of this is
unclear.83 Pregnant women are relatively immunosuppressed and
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are at greater risk of malaria than non-pregnant women.80 Con-
tracting malaria significantly increases the likelihood of losing the
fetus.81 Some authors advise that only plant derived skin applied
insect repellents are safe in pregnancy because of a potential risk of
mutagenicity from DEET.75 However, we found no evidence on the
effects of other repellents.

OPTION ANTIMALARIA DRUGS IN PREGNANT TRAVELLERS

We found no RCTs on the effects of antimalaria drugs in pregnant
travellers. We found insufficient evidence on the safety of chloroquine,
doxycycline, and mefloquine in pregnancy.

Benefits: We found one systematic review (search date 2000), which identi-
fied no RCTs in pregnant travellers.86 It identified 15 RCTs of
antimalaria drugs in pregnancy, all in residents of malaria endemic
settings. It found that antimalaria prophylaxis significantly reduced
the number of women infected at least once compared with no
prophylaxis (5/167 [3%] v 37/170 [22%]; RR 0.14, 95% CI 0.06 to
0.34) and significantly reduced the number of episodes of fever
(22/119 [18%] with prophylaxis v 45/108 [42%] with no prophy-
laxis; RR 0.42, 95% CI 0.27 to 0.66). It found no significant
difference between antimalaria prophylaxis and no prophylaxis in
the number of perinatal deaths (66/1494 [4%] v 64/1426 [4%];
RR 1.02, 95% CI 0.73 to 1.43) or preterm births (17/182 [9%] with
prophylaxis v 22/175 [12%] with no prophylaxis; RR 0.75, 95%
CI 0.42 to 1.35), but found that antimalaria prophylaxis resulted in
significantly higher birth weight in the infant compared with no
prophylaxis (OR 0.53, 95% CI 0.32 to 0.81).86

Harms: Chloroquine: One RCT (1464 pregnant long term residents of
Burkina Faso) gave no information on adverse effects.87

Doxycycline: Case reports have found that doxycycline taken in
pregnancy or while breast feeding may damage fetal or infant bones
or teeth.35 Mefloquine: One RCT (339 long term Thai residents)
found that mefloquine versus placebo significantly increased the
number of women reporting dizziness (28% with mefloquine v 14%
with placebo; P < 0.005), but found no other significant adverse
effects on the mother, the pregnancy, or on infant survival or
development over 2 years’ follow up.88

Comment: Pregnant women are relatively immunosuppressed and are at
greater risk of malaria than non-pregnant women.80 Contracting
malaria significantly increases the likelihood of losing the fetus.81

Mefloquine is secreted in small quantities in breast milk, but it is
believed that levels are too low to harm infants.35

QUESTION What are the effects of antimalaria interventions in
airline pilots?

OPTION ANTIMALARIA DRUGS IN AIRLINE PILOTS AND AIRCREW

We found no RCTs on the effects of antimalaria drugs in airline pilots.

Benefits: We found no systematic review or RCTs (see comment below).
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Harms: Doxycycline: One retrospective questionnaire survey (28 Israeli
pilots) found that 39% experienced adverse effects from doxycy-
cline (abdominal pain 7/28, fatigue 5/28; see comment below).89

Mefloquine: One placebo controlled RCT of adverse effects (23
trainee commercial pilots) found no evidence that mefloquine
significantly affected flying performance (mean total number of
errors recorded by the instrument coordination analyser 12.6 with
mefloquine v 11.7 with placebo).90 One retrospective questionnaire
survey (15 Israeli non-aviator aircrew) found that 13% experienced
adverse effects from mefloquine (dizziness, nausea, and abdominal
pain in 2/15, abdominal discomfort in 1/15; see comment
below).89

Comment: One retrospective questionnaire survey (28 Israeli pilots taking
doxycycline and 15 non-aviator crew taking mefloquine) found no
cases of malaria at 4 weeks.89

GLOSSARY
Biological control measures Antimosquito interventions based on modifying the
local flora or fauna.
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Malaria: severe, life threatening
Search date June 2003

Aika Omari and Paul Garner

QUESTIONS

Effects of antimalarial treatment for complicated falciparum malaria in
non-pregnant people . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .1049
Effects of adjunctive treatment for complicated falciparum malaria in
non-pregnant people . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .1053

INTERVENTIONS

ANTIMALARIAL TREATMENTS
Likely to be beneficial
Artemether (as effective as quinine)

. . . . . . . . . . . . . . . . . . ...1051
High initial dose quinine . . . .1050
Quinine* . . . . . . . . . . . . . . .1049
Rectal artemisinin (as effective as

quinine) . . . . . . . . . . . . . .1053

Unknown effectiveness
Intramuscular versus intravenous

quinine . . . . . . . . . . . . . . .1050

ADJUNCTIVE TREATMENTS
Unknown effectiveness
Desferrioxamine mesylate . . .1053
Exchange blood transfusion . .1055
Initial blood transfusion . . . . .1055

Likely to be ineffective or harmful
Dexamethasone . . . . . . . . . .1054

To be covered in future updates
Anticonvulsants
Artemotil
Treatment in pregnancy

Covered elsewhere in Clinical
Evidence

Malaria: prevention in travellers,
p 1027

See glossary, p 1056

*Based on consensus. RCTs would
be considered unethical.

Key Messages

Antimalarial treatment for complicated falciparum malaria
¶ Artemether Two systematic reviews and three subsequent RCTs found no

significant difference in death rates between artemether and quinine in people
with severe malaria.

¶ High initial dose quinine One systematic review (3 small RCTs) and one
additional RCT found no significant difference in mortality between quinine
regimens with high initial quinine dose and those with no loading dose. The
systematic review found that high initial dose quinine reduced parasite and
fever clearance times compared with no loading dose.

¶ Quinine We found no RCTs comparing quinine versus either placebo or no
treatment, but international consensus recommends quinine for the treatment
of severe falciparum malaria.

¶ Rectal artemisinin One systematic review found no significant difference in
mortality between rectal artemisinin and quinine in people with severe malaria.

¶ Intramuscular versus intravenous quinine One RCT in children found no
significant difference between intramuscular and intravenous quinine in recov-
ery times or death. However, the study may have lacked power to detect
clinically important differences between treatments.
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Adjunctive treatment for complicated falciparum malaria
¶ Desferrioxamine mesylate One systematic review found weak evidence that

the risk of persistent seizures in children with cerebral malaria was reduced with
desferrioxamine mesylate compared with placebo.

¶ Exchange blood transfusion One systematic review found no suitable RCTs.
A systematic review of case control studies found no significant difference in
mortality between exchange transfusion plus antimalarial drugs and antimalar-
ial drugs alone.

¶ Initial blood transfusion One systematic review found no significant differ-
ence in mortality between initial and expectant blood transfusion among
clinically stable children with malarial anaemia, but found that adverse events
were more common with initial blood transfusion. We found no RCTs examining
the effects of transfusion in adults with malaria.

¶ Dexamethasone One systematic review found no significant difference in
mortality between dexamethasone and placebo, but gastrointestinal bleeding
and seizures were more common with dexamethasone.

DEFINITION Severe malaria is caused by protozoan infection of red blood cells
with Plasmodium falciparum and comprises a variety of syndromes,
which require hospitalisation. Clinically complicated malaria
presents with life threatening conditions, which include coma,
severe anaemia, renal failure, respiratory distress syndrome,
hypoglycaemia, shock, spontaneous haemorrhage, and convul-
sions. The diagnosis of cerebral malaria should be considered
where there is encephalopathy in the presence of malaria parasites.
A strict definition of cerebral malaria requires the presence of
unrousable coma, and no other cause of encephalopathy (e.g.
hypoglycaemia, sedative drugs), in the presence of P falciparum

infection.1 This review does not currently cover the treatment of
malaria in pregnancy.

INCIDENCE/
PREVALENCE

Malaria is a major health problem in the tropics with 300–500
million clinical cases occurring annually, and an estimated 1.1–2.7
million deaths each year as a result of severe malaria.2 Over 90% of
deaths occur in children under 5 years of age, mainly from cerebral
malaria and anaemia.2 In areas where the rate of malaria transmis-
sion is stable (endemic), those most at risk of acquiring severe
malaria are children under 5 years old, because adults and older
children have partial immunity that offers some protection. In areas
where the rate of malaria transmission is unstable (non-endemic),
severe malaria affects both adults and children. Non-immune
travellers and migrants are also at risk of developing severe malaria.

AETIOLOGY/
RISK FACTORS

Malaria is transmitted by the bite of infected female anopheline
mosquitoes. Certain genes are associated with resistance to severe
malaria. The human leukocyte antigens HLA-Bw53 and HLA-
DRB1*1302 protect against severe malaria. However, associations
of HLA antigens with severe malaria are limited to specific popula-
tions.3,4 Haemoglobin S3 and haemoglobin C5 are also protective
against severe malaria. Genes such as the tumour necrosis factor
gene have also been associated with increased susceptibility to
severe malaria (see aetiology under malaria: prevention in travel-
lers, p 1027).6
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PROGNOSIS In children under 5 years of age with cerebral malaria, the estimated
case fatality of treated malaria is 19%, although reported hospital
case fatality may be as high as 40%.1,7 Neurological sequelae
persisting for more than 6 months occur in more than 2% of
survivors, and include ataxia, hemiplegia, speech disorders, behav-
ioural disorders, epilepsy, and blindness. Severe malarial anaemia
has a case fatality rate higher than 13%.7 In adults the mortality of
cerebral malaria is 20%; this rises to 50% in pregnancy, and
neurological sequelae occur in about 3% of survivors.8

AIMS OF
INTERVENTION

To prevent death and cure the infection; to prevent long term
disability; to minimise neurological sequelae resulting from cerebral
malaria, with minimal adverse effects of treatment.

OUTCOMES Death; parasite clearance at day 7 or 14; parasite clearance time,
p 1056; fever clearance time, p 1056; time to walking and drinking;
coma recovery time; neurological sequelae at follow up; adverse
events.

METHODS Clinical Evidence search and appraisal June 2003. We applied the
World Health Organization criteria for severe malaria when deciding
which RCTs to include.1

QUESTION What are the effects of antimalarial treatments for
complicated falciparum malaria in non-pregnant people?

OPTION QUININE VERSUS PLACEBO OR NO TREATMENT

We found no RCTs comparing quinine versus either placebo or no
treatment, but international consensus recommends quinine for the
treatment of severe falciparum malaria.

Benefits: Placebo controlled RCTs would be inappropriate in severe malaria
(see comment below).

Harms: We found two observational studies on hypoglycaemia associated
with quinine. One study in people with severe malaria treated with
quinine in Thailand found a correlation between plasma quinine and
insulin levels during hypoglycaemic episodes (P = 0.007).9 One
prospective cohort study in Zaire (9 children and 19 adults) treated
severe malaria with intravenous quinine (average dose 8.5 mg
base/kg over 1 hour every 8 hours).10 Nine people developed
significant hypoglycaemia (glucose < 2.8 mmol/L), which was
associated with high plasma insulin levels. It is not clear from these
studies whether hypoglycaemia was caused by malaria or by qui-
nine administration.

Comment: The use of quinine to treat severe malaria was established before
modern trial methods were developed. In a case series in Singapore
(1944–1945), 15 adults with acute severe malaria were treated
with continuous intravenous quinine.11 Thirteen recovered and two
comatose people died. In a non-comparative study conducted in
Zaire (1987), intravenous quinine (10 mg/kg 8 hourly for 3 days)
was given to 34 children (aged 7 months to 13 years) with severe or
moderate falciparum malaria.12 One child who was comatose on
admission died. The mean parasite clearance time (see glossary,
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p 1056) was 59.6 hours. The mean fever clearance time (see
glossary, p 1056) was 44.1 hours. Thirty three children were
clinically well and had negative blood slides on day 7. Reviews13,14

and consensus statements1,15,16 recommend quinine for treatment
of severe falciparum malaria, particularly in chloroquine resistant
areas.

OPTION INTRAMUSCULAR VERSUS INTRAVENOUS QUININE

One RCT in children found no significant difference between
intramuscular and intravenous quinine in recovery times or death.
However, the study may have lacked power to detect clinically important
differences between treatments.

Benefits: We found no systematic review. We found one RCT (59 Kenyan
children < 12 years old in 1989–1990), which compared intramus-
cular versus intravenous quinine (20 mg salt/kg loading immedi-
ately followed by 10 mg salt/kg 12 hourly) versus standard dose
intravenous quinine in severe falciparum malaria.17 The RCT found
no significant difference in mortality (3/20 [15%] deaths with im
quinine v 1/18 [5.6%] with iv quinine; RR 2.7, 95% CI 0.3 to 23.7),
in mean parasite clearance time (see glossary, p 1056) (57 hours
with im quinine v 58 hours with iv quinine; WMD –1.0 hours, 95% CI
–12.2 hours to +10.2 hours), in mean recovery times to drinking
(47 hours with im quinine v 32 hours with iv quinine; WMD +15
hours, 95% CI –5.6 hours to +35.6 hours), or in mean recovery
times to walking (98 hours with im quinine v 96 hours with iv
quinine; WMD +2.0 hours, 95% CI –24.5 hours to +28.5 hours).

Harms: Neurological sequelae were reported in two children in the intra-
muscular group, and one child in the intravenous group had
transient neurological sequelae that were not specified (2/20 [10%]
with im quinine v 1/18 [5.6%] with iv quinine; RR 1.8, 95% CI 0.2 to
18.2).17

Comment: Quinine concentration profiles were similar with both routes of
administration, and peak concentrations were achieved soon after
intramuscular injection. The sample size might have been insuffi-
cient to rule out important clinical differences.17

OPTION HIGH INITIAL DOSE QUININE VERSUS NO LOADING DOSE

One systematic review (3 small RCTs) and one additional RCT found no
significant difference in mortality between quinine regimens with high
initial quinine dose and those with no loading dose. The systematic
review found that high initial dose quinine reduced parasite and fever
clearance times compared with no loading dose.

Benefits: We found one systematic review (search date 2002, 3 RCTs, 92
people)18 and one additional RCT.19 The systematic review found no
significant difference in mortality between high initial dose of
quinine (20 mg salt/kg or 16 mg base/kg given im or iv) and no
loading dose, followed in both groups by standard dose quinine (2
RCTs; 2/35 [5.7%] died with high initial dose v 5/37 [13.5%] with no
loading dose; RR 0.43, 95% CI 0.09 to 2.15).18 One of the
included RCTs (39 children) found no significant difference between
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high initial dose and no loading dose in mean time to recover
consciousness (14 hours with high initial dose v 13 hours with no
loading dose; WMD +1.0 hours, 95% CI –8.8 hours to +10.8
hours).17 Parasite clearance time and fever clearance time (see
glossary, p 1056) were shorter for the high initial dose quinine group
than for the group with no loading dose (parasite clearance time: 2
RCTs, 67 people; WMD –7.4 hours, 95% CI –13.2 hours to –1.6
hours; fever clearance time: 2 RCTs, 68 people; WMD –11.1 hours,
95% CI –20.0 hours to –2.2 hours). The additional RCT (72 children
aged 8 months to 15 years in Togo [1999–2000]) found no
significant difference between high initial dose intravenous quinine
regimen (20 mg quinine salt/kg over 4 hours, then 10 mg quinine
salt/kg 12 hourly) and no loading dose (15 mg salt/kg 12 hourly) in
mortality (2/35 [6%] with high initial dose v 2/37 [5%] with no
loading dose; RR 1.06, 95% CI 0.16 to 7.1).19 It found no signifi-
cant difference between high initial dose and no loading dose for
recovery of consciousness or parasite clearance time (recovery of
consciousness: 35.5 hours with high initial dose v 28.6 hours with
no loading dose; WMD +6.9 hours, 95% CI –0.6 hours to +14.4
hours; time to 100% parasite clearance: 48 hours with high initial
dose v 60 hours with no loading dose; P value not reported).

Harms: The systematic review found no significant difference between high
initial dose of quinine and no loading dose in rate of hypoglycaemia
(2 RCTs; 4/35 [11%] hypoglycaemia with high initial dose v 3/37
[8%] with no loading dose; RR 1.39, 95% CI 0.32 to 6.00).18 One
RCT (33 people) included in the review found that high initial dose
quinine significantly increased transient partial hearing loss com-
pared with no loading dose (10/17 [59%] v 3/16 [19%]; RR 3.14,
95% CI 1.05 to 9.38).20 One RCT (39 children) included in the
review found no significant difference between high initial dose of
quinine and no loading dose in neurological sequelae (1/18 [6%]
high initial dose v 2/21 [10%] no loading dose; RR 0.58, 95%
CI 0.06 to 5.91).17

Comment: The RCTs may have been too small to detect a clinically important
difference.17,19,20

OPTION ARTEMETHER VERSUS QUININE

Two systematic reviews and three subsequent RCTs found no significant
difference in death rates between artemether and quinine in people with
severe malaria.

Benefits: We found two systematic reviews21,22 and three subsequent
RCTs.23–25 The first review (search date not reported, 7 RCTs, 1919
adults and children) analysed individual participant data.21 It found
no significant difference in mortality between intramuscular arte-
mether and either intravenous or intramuscular quinine (im quinine
in 1 RCT only) in severe falciparum malaria (mortality 136/961
[14%] with artemether v 164/958 [17%] with quinine; OR 0.80,
95% CI 0.62 to 1.02). Parasite clearance was faster with arte-
mether than with quinine (HR 0.62, 95% CI 0.56 to 0.69). The
review found no significant difference in the speed of coma recov-
ery, fever clearance time (see glossary, p 1056), or neurological
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sequelae between artemether and quinine (coma recovery time
with quinine: HR 1.09, 95% CI 0.97 to 1.22; fever clearance time
with quinine: HR 1.01, 95% CI 0.90 to 1.15; neurological seque-
lae: 81/807 [10%] with artemether v 91/765 [12%] with quinine;
OR 0.82, 95% CI 0.59 to 1.15). The second review (search date
1999, 11 RCTs, 2142 people) found a small significant reduction in
mortality for intramuscular artemether compared with intravenous
quinine (OR 0.72, 95% CI 0.57 to 0.91).22 However, more rigorous
analysis excluding three poorer quality RCTs found no significant
difference in mortality (OR 0.79, 95% CI 0.59 to 1.05). The review
found no significant difference in neurological sequelae at recovery
between artemether and quinine (OR 0.8, 95% CI 0.52 to 1.25).
The first subsequent RCT (105 people aged 15–40 years with
cerebral malaria in Bangladesh) compared intramuscular arte-
mether (160 mg initially, then 80 mg/kg once daily) versus intrave-
nous quinine (loading dose 20 mg/kg, then 10 mg/kg 8 hourly).23 It
found no significant difference in death rates between artemether
and quinine (9/51 [18%] with artemether v 10/54 [19%] with
quinine; OR 0.94, 95% CI 0.35 to 2.55). Mean fever clearance
time and coma recovery time were significantly longer for arte-
mether than for quinine (fever clearance time: 58 hours with arte-
mether v 47 hours with quinine; WMD 11.0 hours, 95%
CI 1.6 hours to 20.4 hours; coma recovery time: 74 hours with
artemether v 53 hours with quinine; WMD 20.8 hours, 95%
CI 3.6 hours to 38.0 hours). There was no significant difference in
mean parasite clearance time (see glossary, p 1056) between
artemether and quinine (52 hours with artemether v 61 hours with
quinine; WMD –8.6 hours, 95% CI –22.5 hours to +5.3 hours). The
second subsequent RCT (41 children with severe malaria in Sudan,
40 analysed) compared intramuscular artemether (3.2 mg/kg load-
ing dose, then 1.6 mg/kg daily) versus intravenous quinine (loading
dose 20 mg/kg, then 10 mg/kg 8 hourly).24 It found that artemether
significantly increased fever clearance time but found no significant
difference between artemether and quinine in time to parasite
clearance (mean fever clearance time: 30.5 hours with artemether
v 18 hours with quinine; P = 0.02; mean parasite clearance time:
16 hours with artemether v 22.4 hours with quinine; P > 0.05). It
found that one child died with quinine compared with no deaths
with artemether (0/20 [0%] with artemether v 1/21 [5%] with
quinine; P value not reported). The third subsequent RCT (77
comatosed children aged 3 months to 15 years with cerebral
malaria) compared intramuscular artemether (1.6 mg/kg 12 hourly)
versus intravenous quinine (10 mg/kg 8 hourly).25 It found no
significant difference in death rates between artemether and qui-
nine (3/38 [8%] with artemether v 2/39 [5%]; P value not reported).
There was no significant difference in mean fever clearance time,
coma recovery time, and parasite clearance time (fever clearance
time: 31 hours with artemether v 36 hours with quinine; coma
recovery time: 21 hours with artemether v 26 hours with quinine;
parasite clearance time: 36 hours with artemether v 41 hours with
quinine; P value not reported for any comparison).

Harms: The two systematic reviews21,22 and one of the subsequent RCTs23

found no significant difference in neurological sequelae between
artemether and quinine (systematic reviews: see benefits above;
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additional RCT: 3/51 [6%] with artemether v 1/54 [2%] with
quinine; RR 3.18, 95% CI 0.34 to 29.56). However, in the first
review, rates for the combined outcome of death or neurological
sequelae were lower for artemether than for quinine (OR 0.77, 95%
CI 0.62 to 0.96; P = 0.02).21 The second subsequent RCT found
that one child treated with quinine developed hypoglycaemia (0/20
[0%] with artemether v 1/21 [5%] with quinine; P value not
reported).24 It reported no neurological problems in either treat-
ment group after 28 days of follow up. The third subsequent RCT
found no significant difference in transient neurological sequelae
between artemether and quinine (2/38 [5%] with artemether v 1/39
[3%] with quinine; P value not reported).25

Comment: We found a fourth subsequent RCT (52 people).26 However, it was
not clear whether participants had severe malaria, and outcomes
were poorly reported. The third subsequent RCT did not use loading
doses of either artemether or quinine at the beginning of
treatment.25

OPTION RECTAL ARTEMISININ DERIVATIVES (ARTEMISININ OR
ARTESUNATE) VERSUS QUININE

One systematic review found no significant difference in mortality
between rectal artemisinin and quinine in people with severe malaria.

Benefits: We found one systematic review (search date 1999, 3 RCTs)
comparing rectal artemisinin versus quinine in severe malaria.22

Two RCTs were conducted in Vietnam and one in Ethiopia
(1996–1997). Meta-analysis found lower mortality with artemisinin
and quicker coma recovery time, but the difference was not signifi-
cant (mortality, 3 RCTs: 9/87 [10%] with artemisinin v 16/98 [16%]
with quinine; RR 0.73, 95% CI 0.35 to 1.50; coma recovery, 2
RCTs, 59 people: WMD –9.0 hours, 95% CI –19.7 hours to +1.7
hours). Fever clearance time (see glossary, p 1056) was not
significantly different (no figures provided). We found no RCTs
comparing rectal artesunate versus quinine.

Harms: One RCT found that artemisinin significantly reduced the risk of
hypoglycaemia compared with quinine (3/30 [10%] with artemisi-
nin v 19/30 [63%] with quinine; RR 0.16, 95% CI 0.05 to 0.48).27

Comment: The World Health Organization is currently conducting a trial of
prompt administration of rectal artesunate for severe malaria by
paramedical staff before referral to hospital (Olliaro P, personal
communication, 2002).

QUESTION What are the effects of adjunctive treatment for
complicated falciparum malaria in non-pregnant people?

OPTION DESFERRIOXAMINE MESYLATE

One systematic review found weak evidence that the risk of persistent
seizures in children with cerebral malaria was reduced with
desferrioxamine mesylate compared with placebo.
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Benefits: Versus placebo: We found one systematic review (search date
2003, 2 RCTs, 435 children > 6 years of age with cerebral malaria
treated with quinine) of desferrioxamine mesylate (100 mg/kg daily
iv for 72 hours) versus placebo.28 Both RCTs were conducted in
Zambia (1990–1991). The review found no difference in overall
mortality but results were heterogeneous (39/217 [18%] with
desferrioxamine v 28/218 [13%] with placebo; RR 1.40, 95%
CI 0.89 to 2.18). The review found that desferrioxamine mesylate
significantly reduced the risk of persistent seizures (93/168
[55.4%] with desferrioxamine v 115/166 [69.3%] with placebo;
RR 0.80, 95% CI 0.67 to 0.95).

Harms: One RCT included in the review found no significant difference
between desferrioxamine mesylate and placebo for phlebitis or
recurrent hypoglycaemia (phlebitis: 26/172 [15%] with desferriox-
amine v 20/172 [12%] with placebo; RR 1.30, 95% CI 0.76 to
2.24; recurrent hypoglycaemia: 43/172 [25%] with desferrioxam-
ine v 29/172 [17%] with placebo; RR 1.48, 95% CI 0.97 to
2.26).29

Comment: The trials were probably underpowered to detect a clinically impor-
tant difference in adverse events.

OPTION DEXAMETHASONE

One systematic review found no significant difference in mortality
between dexamethasone and placebo, but gastrointestinal bleeding and
seizures were more common with dexamethasone.

Benefits: Versus placebo: We found one systematic review (search date
1999, 2 RCTs, 143 people with severe/cerebral malaria treated
with quinine) that compared dexamethasone versus placebo over
48 hours.30 One RCT was conducted in Indonesia and the other in
Thailand. The review found no significant difference in mortality
(14/71 [20%] with dexamethasone v 16/72 [25%] with placebo;
RR 0.89, 95% CI 0.47 to 1.68). One RCT found a longer mean time
between start of treatment and coma resolution with dexametha-
sone (76 hours with dexamethasone v 57 hours with placebo;
P < 0.02),31 but the other RCT found no significant difference
(83.4 hours with dexamethasone v 80.0 hours with placebo; WMD
+3.4 hours, 95% CI –31.3 hours to +38.1 hours).32

Harms: The review found that dexamethasone significantly increased gas-
trointestinal bleeding and seizures compared with placebo (gas-
trointestinal bleeding: 7/71 [10%] with dexamethasone v 0/72 [0%]
with placebo; RR 8.17, 95% CI 1.05 to 63.6; seizures: 1/71
[15.5%] with dexamethasone v 3/72 [4%] with placebo; RR 3.32,
95% CI 1.05 to 10.47).30

Comment: No effect of steroids on mortality was shown but the trials were
small. The effect of steroids on disability was not reported.
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OPTION INITIAL BLOOD TRANSFUSION FOR TREATING MALARIAL
ANAEMIA

One systematic review found no significant difference in mortality
between initial and expectant blood transfusion among clinically stable
children with malarial anaemia, but found that adverse events were more
common with initial blood transfusion. We found no RCTs examining the
effects of transfusion in adults with malaria.

Benefits: We found one systematic review (search date 1999, 2 RCTs, 230
children with malarial anaemia; packed cell volume range 12% to
17%).33 The first RCT (116 children) compared initial blood trans-
fusion versus conservative treatment in children from Tanzania, and
the second RCT (114 children) compared blood transfusion versus
iron supplements in children from the Gambia. Both trials excluded
children who were clinically unstable with respiratory distress or
signs of cardiac failure. Meta-analysis found fewer deaths in the
transfused children but the difference was not significant (1/118
[1%] with transfusion v 3/112 [3%] with control; RR 0.41, 95%
CI 0.06 to 2.70). We found no RCTs examining the effects of
transfusion in adults with malaria.

Harms: Coma and convulsions occurred more often after transfusion
(8/118 [6.8%] with transfusion v 0/112 [0%] without transfusion;
RR 8.6, 95% CI 1.1 to 66.0).33 Seven of the eight adverse events
occurred in one RCT. Meta-analysis combining deaths and severe
adverse events found no significant difference between transfused
and non-transfused people (8/118 [7%] with transfusion v 3/112
[3%] without transfusion; RR 2.5, 95% CI 0.7 to 9.3). Transmission
of hepatitis B or HIV was not reported.

Comment: Studies were small and loss to follow up was greater than 10%, both
of which are potential sources of bias. In the first RCT one child in
the transfusion group and one child in the conservative treatment
group required an additional transfusion after clinical assessment.
In the second RCT 10 children allocated to receive iron supple-
ments later required transfusion when packed cell volume fell below
12% or they showed signs of respiratory distress.

OPTION EXCHANGE BLOOD TRANSFUSION

One systematic review found no suitable RCTs. A systematic review of
case control studies found no significant difference in mortality between
exchange transfusion plus antimalarial drugs and antimalarial drugs
alone.

Benefits: We found one systematic review (search date 2001).34 It found no
suitable RCTs in people with malaria. We found no additional RCTs
that met our inclusion criteria (see comment below).

Harms: We found no good evidence.

Comment: We found one systematic review of case control studies34 and one
small RCT.35 The review (search date 2001, 8 studies, 279 people)
found no significant difference in mortality between exchange
transfusion plus antimalarial drugs and antimalarial drugs only (8
studies; OR for death 1.2, 95% CI 0.7 to 2.1).34 Admission criteria
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for exchange transfusion varied in the included studies but generally
parasitaemia was greater than 10%, and most people had failed to
improve after 24 hours of antimalarial treatment. The methods and
volumes used for exchange transfusion also varied. Those who
received exchange blood transfusions had higher mean levels of
parasitaemia before treatment began (26% with exchange transfu-
sion v 11% with no exchange transfusion; P < 0.05) and fulfilled
more World Health Organization criteria for the diagnosis of severe
malaria (mean 3.6 with exchange transfusion v 2.8 with no
exchange transfusion; P = 0.03). The RCT compared exchange
transfusion plus antimalarial drugs versus antimalarial drugs, but it
included only eight people.35

GLOSSARY
Fever clearance time The time between commencing treatment and the tem-
perature returning back to normal.
Parasite clearance time (PCT) The time between commencing treatment and the
first negative blood test. PCT 50 is the time taken for parasites to be reduced to
50% of the first test value and PCT 90 is the time taken for parasites to be reduced
to 10% of the first test value.

Substantive changes
Artemether versus quinine Two RCTs added;24,25 conclusions unchanged.
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Meningococcal disease
Search date March 2003

Jailson B Correia and C A Hart

QUESTIONS

Effects of interventions to prevent meningococcal disease in contacts
and carriers . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .1060
Effects of interventions to treat suspected cases before admission to
hospital . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .1061

INTERVENTIONS

Likely to be beneficial
Antibiotics for throat carriage

(reduce carriage but unknown
effect on risk of disease) . .1060

Pre-admission parenteral penicillin
in suspected cases*. . . . . .1061

Prophylactic antibiotics in
contacts* . . . . . . . . . . . . .1060

To be covered in future updates
Hospital treatment of

meningococcal disease

Vaccines (monovalent/multivalent,
polysaccharide alone, or
conjugate)

*Based on observational evidence.
RCTs unlikely to be conducted

See glossary, p 1062

Key Messages

¶ Antibiotics for throat carriage (reduce carriage but unknown effect on
risk of disease) RCTs have found that antibiotics reduce throat carriage of
meningococci compared with placebo. We found no evidence that eradicating
throat carriage reduces the risk of meningococcal disease.

¶ Pre-admission parenteral penicillin in suspected cases We found no RCTs
on the effects of pre-admission antibiotics in suspected cases. It is unlikely that
RCTs will be performed because of the unpredictably rapid course of meningo-
coccal disease in some people, the likely risks involved in delaying treatment,
and the low risk of causing harm. Most observational studies suggest benefit
with antibiotics, but at least one did not.

¶ Prophylactic antibiotics in contacts We found no RCTs on the effects of
prophylactic antibiotics on the incidence of meningococcal disease among
contacts. RCTs are unlikely to be performed because the intervention has few
associated risks whereas meningococcal disease has high associated risks.
Observational evidence suggests that antibiotics reduce the risk of meningo-
coccal disease. We found no evidence regarding which contacts should be
treated.
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DEFINITION Meningococcal disease is any clinical condition caused by Neisseria

meningitidis (the meningococcus) groups A, B, C, W135, or other
serogroups. These conditions include purulent conjunctivitis, septic
arthritis, meningitis, and septicaemia (see glossary, p 1063) with or
without meningitis.

INCIDENCE/
PREVALENCE

Meningococcal disease is sporadic in temperate countries, and is
most commonly caused by group B or C meningococci. Annual
incidence in Europe varies from fewer than 1 case/100 000 people
in France, up to 4–5 cases/100 000 people in the UK and Spain,
and in the USA it is 0.6–1.5/100 000 people.1,2 Occasional out-
breaks occur among close family contacts (see glossary, p 1062),
secondary school pupils, military recruits, and students living in
halls of residence. Sub-Saharan Africa has regular epidemics in
countries lying in the expanded “meningitis belt”, reaching 500/
100 000 people during epidemics, which are usually due to sero-
group A, although recent outbreaks of serogroup W135 cause
concern.3–5

AETIOLOGY/
RISK FACTORS

The meningococcus colonises and infects healthy people and is
transmitted by close contact, probably by exchange of upper respi-
ratory tract secretions (see table 1, p 1065).6–14 Risk of transmis-
sion is greatest during the first week of contact.9 Risk factors
include crowding and exposure to cigarette smoke.15 In the UK,
children younger than 2 years have the highest incidence, with a
second peak between ages 15–24 years. There is currently an
increased incidence of meningococcal disease among university
students, especially among those in their first term and living in
catered accommodation,16 although we found no accurate numeri-
cal estimate of risk from close contact in, for example, halls of
residence. Close contacts of an index case have a much higher risk
of infection than do people in the general population.9,12,13 The risk
of epidemic spread is higher with groups A and C meningococci than
with group B meningococci.6–8,10 It is not known what makes a
meningococcus virulent. Certain clones tend to predominate at
different times and in different groups. Carriage of meningococcus
in the throat has been reported in 10–15% of people; recent
acquisition of a virulent meningococcus is more likely to be associ-
ated with invasive disease.

PROGNOSIS Mortality is highest in infants and adolescents, and is related to
disease presentation and availability of therapeutic resources. In
developed countries case fatality rates have been around 19–25%
for septicaemia, 10–12% for meningitis plus septicaemia, and less
than 1% in meningitis alone, but an overall reduction in mortality
was observed in recent years in people admitted to paediatric
intensive care units.17–21

AIMS OF
INTERVENTION

To prevent disease in contacts; to prevent development of menin-
gococcal disease and its complications.

OUTCOMES Rates of infection; rates of eradication of throat carriage; adverse
effects of treatment; case–fatality; sequelae.
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METHODS Clinical Evidence search and appraisal March 2003, including a
search for observational studies. In addition, the authors drew from
a collection of references from the pre-electronic data era and
cross-references from relevant papers.

QUESTION What are the effects of interventions to prevent
meningococcal disease in contacts and carriers?

OPTION PROPHYLACTIC ANTIBIOTICS IN CONTACTS

We found no RCTs on the effects of prophylactic antibiotics on the
incidence of meningococcal disease among contacts. One observational
study suggested that sulfadiazine reduced the risk of meningococcal
disease over 8 weeks. We found no good evidence regarding which
contacts should be treated.

Benefits: We found no systematic review and no RCTs examining the effect of
prophylactic antibiotics in people in contact (see glossary, p 1062)
with someone with meningococcal disease (see comment
below). Rifampicin: We found only anecdotal data.
Phenoxymethylpenicillin: We found one retrospective study, but
the results of that study cannot be generalised beyond the sample
tested.22 Sulfadiazine: One cohort study of soldiers in temporary
troop camps in the 1940s compared the incidence of meningococ-
cal disease in camps where sulfadiazine (sulphadiazine) was given
to everyone after a meningococcal outbreak versus the incidence in
camps where no prophylaxis was given.23 The study reported a
higher incidence of meningococcal disease in soldiers not given
prophylaxis (approximate figures 17/9500 [0.18%] v 2/7000
[0.03%] over 8 weeks).

Harms: Rifampicin: No excess adverse effects compared with placebo
were found in RCTs on eradicating throat carriage of meningococcal
disease.24,25 However, rifampicin is known to cause various adverse
effects, including turning urine and contact lenses orange, and
inducing hepatic microsomal enzymes, potentially rendering oral
contraception ineffective. Rifampicin prophylaxis may be associated
with emergence of resistant strains.26 Sulfadiazine: One in 10
soldiers experienced minor adverse events, including headache,
dizziness, tinnitus, and nausea.23

Comment: RCTs addressing this question are unlikely to be performed because
the intervention has few associated risks whereas meningococcal
disease has high associated risks. RCTs would also need to be large
to find a difference in incidence of meningococcal disease. In the
sulfadiazine cohort study, the two infected people in the treatment
group only became infected after leaving the camp.23

OPTION ANTIBIOTICS FOR THROAT CARRIAGE

RCTs have found that antibiotics reduce throat carriage of meningococci
compared with placebo. We found no evidence that eradicating throat
carriage reduces the risk of meningococcal disease.
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Benefits: We found no systematic review. Incidence of disease: We found
no RCTs or observational studies that examined whether eradicating
throat carriage (see glossary, p 1062) of meningococcus reduces
the risk of meningococcal disease. Throat carriage: We found five
placebo controlled RCTs that examined the effect of antibiotics on
carriage of meningococcus in the throat (see table 2,
p 1066).24,25,27–29 All trials found that antibiotics (rifampicin,
minocycline, or ciprofloxacin) achieved high rates of eradication
(ranging from 90–97%), except one trial of rifampicin in students
with heavy growth on culture, in which the rate of eradication was
73%.24 Eradication rates on placebo ranged from 9–29%. We found
seven RCTs that compared different antibiotic regimens (see
table 3, p 1067).30–36 Three RCTs found no significant difference
between rifampicin and minocycline, ciprofloxacin, or intramuscular
ceftriaxone.31,34,36 A fourth RCT randomised households to differ-
ent treatments and found that intramuscular ceftriaxone increased
eradication rates compared with rifampicin.33 However, that trial
used cluster randomisation, and therefore the results should be
interpreted with caution. Another trial found no significant differ-
ence between oral azithromycin and rifampicin in eradicating
meningococcal throat carriage.35

Harms: Minocycline: One RCT reported adverse effects (1 or more of
nausea, anorexia, dizziness, and abdominal cramps) in 36% of
participants.31 Rifampicin: See harms of postexposure antibiotic
prophylaxis, p 1060. Ciprofloxacin: Trials of single dose prophy-
lactic regimens reported no more adverse effects than with compa-
rators or placebo.28,29,34 Ciprofloxacin is contraindicated in preg-
nancy and in children because animal studies have indicated a
possibility of articular cartilage damage in developing joints.37

Ceftriaxone: Two trials of ceftriaxone found no significant adverse
effects.33,34 In one trial, 12% of participants complained of head-
ache.35 Ceftriaxone is given as a single intramuscular injection.
Azithromycin: No serious or moderate adverse effects were
reported, but nausea, abdominal pain, and headache of short
duration were reported equally in the azithromycin and rifampicin
treated groups.35

Comment: Eradicating meningococcal throat carriage is a well accepted sur-
rogate for preventing meningococcal disease. It is unlikely that any
RCT will be conducted on the efficacy of prophylactic antibiotics in
preventing secondary community acquired meningococcal disease
in household contacts because the number of participants required
would be large.

QUESTION What are the effects of interventions to treat suspected
cases before admission to hospital?

OPTION PRE-ADMISSION PARENTERAL PENICILLIN

We found no RCTs on the effects of pre-admission parenteral penicillin in
meningococcal disease. Most observational studies we found suggest
benefit with antibiotics, but at least one found no benefit.
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Benefits: We found seven observational studies on the effect of pre-
admission parenteral penicillin in people of all ages with meningo-
coccal disease (see table 4, p 1068).38–44 We also found two
reports of pooled data from six of the observational studies.47,48 The
first report (3 English observational studies,38–40 487 people) found
that antibiotics significantly reduced mortality (OR 2.61, 95%
CI 1.04 to 7.18).47 However, the second report (664 people; the
same people in the English studies38–40 plus partial data from a
Danish cohort45) found no significant benefit with antibiotics (out-
comes not specified; OR 0.82, 95% CI 0.43 to 1.56).48

Harms: It is difficult to differentiate people with early features of meningo-
coccal disease from those with self limiting illnesses. According to
more or less strict criteria for suspicion, between 28% and 89% of
individuals receive parenteral penicillin unnecessarily.49–52 One
study of the harms of penicillin found that anaphylaxis occurred in
about 0.04% of cases and that fatal anaphylaxis occurred in about
0.002% of cases.53

Comment: We found no studies about the relationship between early treatment
with antibiotics and development of subsequent antibiotic resist-
ance. Retrospective observational studies usually provide limited
evidence for treatment interventions. In the case of pre-admission
penicillin, no study was able to adjust adequately for clinical
severity, stage of disease progression, or cointerventions such as
earlier suspicion and referral (following media coverage and official
recommendation). However, it is unlikely that RCTs on pre-
admission antibiotics will be performed because of the unpredict-
ably rapid course of disease in some people and the likely risks
involved in delaying treatment, combined with a low risk of causing
harm.

GLOSSARY
Carrier Individual in whom N meningitidis can be retrieved from nasopharynx by
swabbing. Most carriers are asymptomatic and unaware of their carriage status.
Confirmed case Clinical diagnosis of meningitis, septicaemia or other invasive
disease plus the finding of N meningitidis (culture, polymerase chain reaction,
Gram staining) in normally sterile site or the presence of meningococcal antigen in
blood, cerebrospinal fluid or urine.54

Contact Those recently exposed to an index case of meningococcal disease and
who have a higher risk of developing the disease when compared with the general
population (usually close, prolonged contact in the same household or direct
contact with respiratory secretions). 54

Meningitis (meningococcal) A case with clinical signs of meningitis (i.e. fever,
headache, vomiting, nuchal rigidity) plus laboratory evidence of meningococcal
infection, such as a positive blood or cerebrospinal fluid culture or polymerase
chain reaction.55

Possible case Clinical diagnosis of meningitis or septicaemia or other invasive
disease where the public health physician, in consultation with the physician and
microbiologist, considers that diagnoses other than meningococcal disease are at
least as likely.54

Probable case Clinical diagnosis of meningitis or septicaemia or other invasive
disease where the public health physician, in consultation with the physician and
microbiologist, considers that meningococcal infection is the most likely diagno-
sis.54
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Septicaemia (meningococcal) A case with systemic signs and symptoms of
infection (i.e. fever, malaise, patient “unwell”) plus a skin rash, which can be
purpuric (petechial, ecchymotic) or, less often, maculopapular. Laboratory provides
evidence of meningococcal infection in the blood.
Suspected case Cases with early clinical signs of meningitis, septicaemia or both,
where the health care worker (usually GP) suspects meningococcal aetiology.
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Postherpetic neuralgia
Search date May 2003

David Wareham

QUESTIONS

Effects of interventions to prevent postherpetic neuralgia . . . . . . . .1073
Effects of treatments in established postherpetic neuralgia . . . . . . .1076

INTERVENTIONS

PREVENTING POSTHERPETIC
NEURALGIA

Likely to be beneficial
Aciclovir, famciclovir, valaciclovir,

netivudine . . . . . . . . . . . . .1073

Unknown effectiveness
Adenosine phosphate . . . . . .1076
Amantadine . . . . . . . . . . . . .1076
Amitriptyline . . . . . . . . . . . . .1075
Cimetidine . . . . . . . . . . . . . .1076
Inosine pranobex. . . . . . . . . .1076
Levodopa . . . . . . . . . . . . . . .1076

Unlikely to be beneficial
Topical antiviral agents (idoxuridine)

for pain at 6 months . . . . .1074

Likely to be ineffective or harmful
Corticosteroids . . . . . . . . . . .1075

TREATMENT OF ESTABLISHED
POSTHERPETIC NEURALGIA

Beneficial
Gabapentin. . . . . . . . . . . . . .1077
Tricyclic antidepressants . . . .1076

Trade off between benefits and
harms

Oral opioids (oxycodone, morphine,
methadone) . . . . . . . . . . .1078

Topical counterirritants. . . . . .1077

Unknown effectiveness
Topical anaesthesia . . . . . . . .1077
Tramadol . . . . . . . . . . . . . . .1078

Likely to be ineffective or harmful
Dextromethorphan . . . . . . . .1078
Epidural morphine. . . . . . . . .1078

Key Messages

Preventing postherpetic neuralgia
¶ Aciclovir, famciclovir, valaciclovir, netivudine One systematic review has

found limited evidence from RCTs that aciclovir given for 7–10 days reduced
pain at 1–3 months. One systematic review found that famciclovir reduces
mean pain duration after acute herpes zoster compared with placebo. One RCT
found that valaciclovir reduced the prevalence of postherpetic neuralgia at 6
months compared with aciclovir. One RCT found no significant difference in
effectiveness between netivudine and aciclovir. One RCT found no significant
difference between valaciclovir and famciclovir in the resolution of postherpetic
neuralgia or in adverse effects over 7 days.

¶ Amitriptyline One small RCT found no significant difference between
amitriptyline and placebo started within 48 hours of rash onset in the preva-
lence of postherpetic neuralgia at 6 months. The RCT may have lacked power
to detect a clinically important difference.

¶ Topical antiviral agents (idoxuridine) for pain at 6 months One systematic
review has found that idoxuridine increases short term pain relief in acute
herpes zoster compared with placebo or oral aciclovir, but found no significant
difference at 6 months.
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¶ Corticosteroids Systematic reviews found conflicting evidence from RCTs
about the effects of corticosteroids alone on postherpetic neuralgia. We found
insufficient evidence from two RCTs about effects of high dose steroids plus
antiviral agents. There is concern that corticosteroids may cause dissemination
of herpes zoster.

¶ Adenosine phosphate; amantadine; cimetidine; inosine pranobex; levo-
dopa RCTs found insufficient evidence on the effects of these interventions.

Treating established postherpetic neuralgia
¶ Gabapentin One systematic review has found that gabapentin reduces pain at

8 weeks compared with placebo.
¶ Tricyclic antidepressants One systematic review has found that tricyclic

antidepressants increase pain relief in postherpetic neuralgia after 2–6 weeks
compared with placebo.

¶ Oral opioids (oxycodone, morphine, methadone) We found no RCTs exam-
ining effects of morphine or methadone in people with postherpetic neuralgia.
One small RCT found that oral oxycodone reduced pain after 4 weeks com-
pared with placebo, but was associated with more adverse effects.

¶ Topical counterirritants Two systematic reviews and one small subsequent
RCT found limited evidence that the topical counterirritant capsaicin improved
pain relief in postherpetic neuralgia compared with placebo, but found that
capsaicin may cause painful skin reactions.

¶ Topical anaesthesia We found insufficient evidence from three RCTs about
the effects of lidocaine (lignocaine).

¶ Tramadol One small RCT found that tramadol reduced pain more than
clomipramine after 6 weeks. However, we were unable to draw reliable
conclusions from this small study.

¶ Dextromethorphan One systematic review and one subsequent RCT found no
evidence that dextromethorphan was more effective than placebo or lorazepam
after 3–6 weeks, but found that dextromethorphan was associated with
sedation and ataxia at high doses.

¶ Epidural morphine One small RCT found that epidural morphine reduced pain
by more than 50% compared with placebo but the reduction was not main-
tained beyond 36 hours. Epidural morphine caused intolerable opioid effects in
75% of people.

DEFINITION Postherpetic neuralgia is pain that sometimes follows resolution of
acute herpes zoster and healing of the zoster rash. It can be severe,
accompanied by itching, and follows the distribution of the original
infection. Herpes zoster is an acute infection caused by activation of
latent varicella zoster virus (human herpes virus 3) in people who
have been rendered partially immune by a previous attack of
chickenpox. Herpes zoster infects the sensory ganglia and their
areas of innervation. It is characterised by pain along the distribu-
tion of the affected nerve, and crops of clustered vesicles over the
area.

INCIDENCE/
PREVALENCE

In a UK general practice survey of 3600–3800 people, the annual
incidence of herpes zoster was 3.4/1000.1 Incidence varied with
age. Herpes zoster was relatively uncommon in people under the
age of 50 years (< 2/1000 a year), but rose to 5–7/1000 a year in
people aged 50–79 years, and 11/1000 in people aged 80 years or
older. In a population based study of 590 cases in Rochester,
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Minnesota, USA, the overall incidence was lower (1.5/1000) but
there were similar increases in incidence with age.2 Prevalence of
postherpetic neuralgia depends on when it is measured after acute
infection. There is no agreed time point for diagnosis.

AETIOLOGY/
RISK FACTORS

The main risk factor for postherpetic neuralgia is increasing age. In
a UK general practice study (involving 3600–3800 people, 321
cases of acute herpes zoster) there was little risk in those under the
age of 50 years, but postherpetic neuralgia developed in over 20%
of people who had had acute herpes zoster aged 60–65 years and
in 34% aged over 80 years.1 No other risk factor has been found to
predict consistently which people with herpes zoster will experience
continued pain. In a general practice study in Iceland (421 people
followed for up to 7 years after an initial episode of herpes zoster),
the risk of postherpetic neuralgia was 1.8% (95% CI 0.6% to 4.2%)
for people under 60 years of age and the pain was mild in all cases.2

The risk of severe pain after 3 months in people aged over 60 years
was 1.7% (95% CI 0% to 6.2%).

PROGNOSIS About 2% of people with acute herpes zoster in the UK general
practice survey had pain for more than 5 years.1 Prevalence of pain
falls as time elapses after the initial episode. Among 183 people
aged over 60 years in the placebo arm of a UK trial, the prevalence
of pain was 61% at 1 month, 24% at 3 months, and 13% at 6
months after acute infection.3 In a more recent RCT, the prevalence
of postherpetic pain in the placebo arm at 6 months was 35% in 72
people over 60 years of age.4

AIMS OF
INTERVENTION

To prevent or reduce postherpetic neuralgia by intervention during
acute attack; to reduce the severity and duration of established
postherpetic neuralgia, with minimal adverse effects of treatment.

OUTCOMES Prevalence of persistent pain 6 months after resolution of acute
infection and healing of rash. We did not consider short term
outcomes such as rash healing or pain reduction during the acute
episode. It is difficult to assess the clinical significance of reported
changes in “average pain”; therefore, we present data as dichoto-
mous outcomes where possible (pain absent or greatly reduced, or
pain persistent).

METHODS Our initial search was part of two systematic reviews of treatments
for acute herpes zoster and postherpetic neuralgia on the basis of
comprehensive searches of published and unpublished studies to
1993.5,6 The details of the searches are described in the published
reports. This search was updated by a Clinical Evidence search and
appraisal in May 2003. Where reliable meta-analyses from system-
atic reviews were available, they were taken to be the most accurate
estimates of treatment effectiveness. In trials, the most common
time point chosen for assessing the prevalence of persistent pain
was 6 months, which we use in this review unless otherwise
specified.
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QUESTION What are the effects of interventions during an acute
attack of herpes zoster aimed at preventing
postherpetic neuralgia?

OPTION ORAL ANTIVIRAL AGENTS (ACICLOVIR, FAMCICLOVIR,
VALACICLOVIR, NETIVUDINE)

One systematic review has found limited evidence from RCTs that
aciclovir given for 7–10 days reduced pain at 1–3 months. One systematic
review has found that famciclovir reduces mean pain duration after acute
herpes zoster compared with placebo. One RCT found that valaciclovir
reduced the prevalence of postherpetic neuralgia at 6 months compared
with aciclovir. One RCT found no significant difference in effectiveness
between netivudine and aciclovir. One RCT found no significant difference
between valaciclovir and famciclovir in the resolution of postherpetic
neuralgia or in adverse effects over 7 days.

Benefits: Aciclovir versus placebo: We found one systematic review (search
date 1998).7 It included results from 6 RCTs comparing aciclovir
alone versus placebo. It found important heterogeneity among
studies making it difficult to summarise results. Meta-analysis was
not conducted. The first RCT (376 people) compared aciclovir
(4 g/day for 7 days) versus placebo. It found no significant differ-
ence between aciclovir and placebo for pain at 3 or 6 months (at 3
months AR for pain 24% in both groups; at 6 months AR 14% with
aciclovir v 13% placebo; CI not reported in the review). The second
RCT (187 people; aciclovir 4 g/day for 10 days) found that aciclovir
significantly reduced pain compared with placebo at 1–3 months
(AR for pain 4.2% with aciclovir v 16.7% with placebo; P = 0.012).
However, it found no significant difference at 4–6 months (3.9% v

6.3%, CI not reported in the review). The third included RCT (83
people; aciclovir 4 g/day for 7 days) found that aciclovir significantly
reduced pain at 3 months (AR 10% v 40%; P = 0.0082). The fourth
RCT (46 people; aciclovir 4 g/day for 10 days) found that aciclovir
significantly reduced pain at 3 months (7% v 38%; P = 0.05), but
the difference was not significant at 6 months (5% with aciclovir v

26% with placebo; P = 0.07). The fifth RCT (65 people; aciclovir
2 g/day for 10 days) found no significant difference in pain between
aciclovir and placebo (time to outcome and AR not stated in the
review). The final included RCT (86 people; aciclovir 4 g/day for 7 or
14 days) found no significant difference between aciclovir and
placebo for pain at 6 months (13% in both groups). Famciclovir
versus placebo: We found one systematic review (search date
1998, 1 RCT, 419 people).7 The multicentre RCT in the review
compared two different doses of famciclovir in immunocompetent
adults (age > 18 years) and defined duration of postherpetic
neuralgia as time to pain resolution. It found that both doses of
famciclovir significantly reduced the duration of pain after acute
herpes zoster compared with placebo (median duration of pain with
500 mg [138 people] 63 days, with 750 mg [135 people] 61 days,
with placebo [146 people] 119 days; CI not reported). Aciclovir
versus other antiviral agents: We found one systematic review
(search date 1998, 1 RCT, 1141 people).7 The RCT in the review
compared valaciclovir (a precursor of aciclovir) given three times
daily for 7 or 14 days versus 7 days of aciclovir. When the results
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from the two valaciclovir regimens were combined, those treated
with valaciclovir had a lower prevalence of pain at 6 months
(AR 19.3% v 25.3%; RR 0.92; NNT 16, 95% CI 9 to 100). We found
one double blind RCT comparing netivudine versus aciclovir (511
people), which found no significant difference in effectiveness
between treatments.8 Addition of amitriptyline: We found no
systematic review or RCTs. Valaciclovir versus famciclovir: We
found no systematic review. One RCT (597 immunocompetent
people aged ≥ 50 years) compared valaciclovir (1 g 3 times daily)
versus famciclovir (500 mg 3 times daily) started within 72 hours of
appearance of the rash and given for 7 days.9 It found no significant
difference in postherpetic neuralgia (HR 1.01, 95% CI 0.82 to
1.24).

Harms: One previous systematic review (search date 1993) found that the
most common adverse events reported with aciclovir were head-
ache and nausea.5 In placebo controlled trials, these effects
occurred with similar frequency with treatment and placebo (head-
ache 37% v 43%, nausea 13% v 14%). There were no major
adverse events reported in the RCTs included in the systematic
review.5 In the RCTs, famciclovir, valaciclovir, and netivudine had
similar safety profiles to aciclovir.8,10,11 In the RCT comparing
valaciclovir versus famciclovir the two drugs had similar safety
profiles.9

Comment: We found no evidence on adherence, but it has been suggested that
adherence to treatment may be better with the newer antiviral drugs
because they are given one to three times daily compared with five
times daily for aciclovir.

OPTION TOPICAL ANTIVIRAL AGENTS (IDOXURIDINE)

One systematic review has found that idoxuridine increases short term
pain relief in acute herpes zoster compared with placebo or oral aciclovir,
but found no significant difference at 6 months.

Benefits: We found one systematic review (search date 1993, 4 RCTs, 431
people).5 Versus placebo: Three RCTs (242 people) compared
topical idoxuridine versus placebo. Pooled results were not reported
because of heterogeneity and poor quality of the trials. Two of the
RCTs found that treatment during an acute attack significantly
increased pain relief at 1 month, but none of the three RCTs found
any significant difference at 6 months. Versus aciclovir: One RCT
found that topical idoxuridine significantly increased pain relief at
1 month compared with oral aciclovir (OR 0.41, 95% CI 0.15 to
1.11), but found no significant difference in prevalence of pain at 6
months (RR 0.38, 95% CI 0.13 to 1.00).12

Harms: We found no reports of important adverse effects from idoxuridine.
Application beneath dressings may be cumbersome.

Comment: None.
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OPTION CORTICOSTEROIDS

Systematic reviews found conflicting evidence from RCTs about the
effects of corticosteroids alone on postherpetic neuralgia. We found
insufficient evidence from two RCTs about effects of high dose steroids
plus antiviral agents. There is concern that corticosteroids may cause
dissemination of herpes zoster.

Benefits: Corticosteroids alone: We found two systematic reviews (search
dates 19935 and 19987). The earlier review (search date 1993)
included RCTs of corticosteroids with conflicting results and con-
cluded that it was not possible to assess the effect of corticoster-
oids.5 The more recent review (search date 1998) found similar
results but identified one RCT (201 people) subsequent to the
earlier review.7 The RCT found no significant differences in pain at 3
or 6 months. Corticosteroids plus aciclovir: We found one
systematic review (search date 1998, 2 RCTs, 608 people).7 The
first identified RCT (400 people) randomised people into four active
treatment groups: 7 days of aciclovir (101 people); 7 days of
aciclovir plus 21 days of prednisone (99 people); 21 days of
aciclovir (101 people); or 21 days of aciclovir plus prednisone (99
people).13 It found no significant differences in relief of postherpetic
neuralgia. The second RCT (208 people) had a factorial design,
randomising people to 21 days of aciclovir plus prednisone (60 mg
initially, tapered over 3 weeks), prednisone plus placebo, aciclovir
plus placebo, or two placebos.14 Although there was evidence of
short term benefit from prednisone, there was no significant effect
on pain prevalence at 6 months after disease onset.

Harms: It is feared that corticosteroids might cause dissemination of herpes
zoster. This effect was not reported in an RCT of prednisone in the
earlier systematic review.5 In the RCT of aciclovir plus prednisone,
two people receiving prednisone plus aciclovir placebo and one
receiving aciclovir plus prednisone placebo developed cutaneous
dissemination of lesions (see harms of corticosteroids under rheu-
matoid arthritis, p 000).14

Comment: None.

OPTION TRICYCLIC ANTIDEPRESSANTS (AMITRIPTYLINE)

One small RCT found no significant difference between amitriptyline and
placebo started within 48 hours of rash onset in the prevalence of
postherpetic neuralgia at 6 months. The RCT may have lacked power to
detect a clinically important difference.

Benefits: We found one systematic review (search date 1998, 1 RCT, 90
people).7 The RCT in the review (72 people aged > 60 years) found
that amitriptyline 25 mg taken within 48 hours of rash onset (pre-
scribed with or without antiviral agents, at the practitioner’s discre-
tion) and continued for 90 days reduced the prevalence of posther-
petic neuralgia at 6 months compared with placebo, but the result
did not reach significance (AR 16% v AR 35%; RR 0.45; ARR
+0.19%, 95% CI –0.003% to +0.39%).4
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Harms: The RCT did not report adverse effects.4 In another RCT, amitriptyl-
ine was associated with adverse anticholinergic effects such as dry
mouth, sedation, and urinary difficulties.5

Comment: Interpretation of the RCT is complicated because practitioners were
allowed to decide whether an antiviral agent was prescribed as well
as amitriptyline.4 Blinding may also have been inadequate.

OPTION OTHER DRUG TREATMENTS

RCTs found insufficient evidence on the effects of other drug treatments
in acute herpes zoster.

Benefits: We found one systematic review (search date 1993), which identi-
fied small, single RCTs of adenosine phosphate, amantadine, and
levodopa.5 The RCTs found limited evidence of short term benefit in
treating herpes zoster. No benefit was found in small studies of
cimetidine and inosine pranobex.5

Harms: We found no evidence.

Comment: None.

QUESTION What are the effects of interventions to relieve
established postherpetic neuralgia after the rash has
healed?

OPTION TRICYCLIC ANTIDEPRESSANTS

One systematic review has found that tricyclic antidepressants increase
pain relief in postherpetic neuralgia after 2–6 weeks compared with
placebo.

Benefits: We found two systematic reviews (search dates 19936 and
200015). Three RCTs (216 people) comparing tricyclic antidepres-
sants versus placebo were common to both reviews. Two of these
RCTs compared amitriptyline versus placebo. The other RCT com-
pared desipramine versus placebo. The first review pooled results
and found that tricyclic antidepressants taken for 3–6 weeks sig-
nificantly improved pain relief from postherpetic neuralgia at the
end of the treatment period compared with placebo (OR for com-
plete or large reduction in pain at end of treatment period 0.15,
95% CI 0.08 to 0.27).6 The more recent review found one subse-
quent RCT that compared amitriptyline alone; amitriptyline plus
fluphenazine; fluphenazine alone; and placebo.15 However, it did
not report results for amitriptyline alone compared with placebo.

Harms: Tricyclic antidepressants are associated with anticholinergic
adverse effects. In one RCT, amitriptyline increased the following
adverse effects compared with placebo: dry mouth (AR 62% v

40%), sedation (AR 62% v 40%), and urinary difficulties (AR 12% v

< 5%).16 Syncope and heart block occurred in one person in a trial
of desipramine in people with postherpetic neuralgia.17
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Comment: The adverse effects of tricyclic antidepressants are dose related.
Adverse effects may be less pronounced when treating postherpetic
neuralgia rather than depression because lower doses are used.
Treatments were not assessed for more than 8 weeks.

OPTION TOPICAL COUNTERIRRITANTS

Two systematic reviews and one small subsequent RCT found limited
evidence that the topical counterirritant capsaicin improved pain relief in
postherpetic neuralgia compared with placebo, but found that capsaicin
may cause painful skin reactions.

Benefits: We found two systematic reviews (search date 19935 and 200015)
and one subsequent RCT.18 Both reviews identified the same two
placebo controlled RCTs. The first review (205 people) found that
capsaicin significantly improved pain relief compared with placebo
(OR for complete or greatly reduced pain 0.29, 95% CI 0.16 to
0.54).5 The second review did not pool results, but reached the
same conclusion. The subsequent RCT (31 people) found that
capsaicin 0.025% was not effective.18

Harms: Reported local skin reactions included burning, stinging, and ery-
thema. These effects tended to subside with time and frequency of
use.19

Comment: The difficulty in blinding studies with capsaicin because of skin
burning could have caused overestimation of benefit.

OPTION TOPICAL ANAESTHESIA

We found insufficient evidence from three RCTs about the effects of
lidocaine (lignocaine).

Benefits: We found one systematic review (search date 2000, 2 RCTs with
evaluation period > 24 hours, 204 people)15 and one additional
RCT.20 The first trial included in the review (unpublished, 171
people) found no significant difference for pain relief between
lidocaine patches and placebo after 3–4 weeks (pain score on 0–5
pain scale 2.6 for lidocaine v 2.1 for placebo).15 The second RCT
only recruited people who had responded to lidocaine patches (see
comment below).15 The additional RCT (35 people) found that
lidocaine patches reduced average pain scores on a visual analogue
scale over 12 hours compared with placebo.20

Harms: No systemic adverse effects were noted with lidocaine patches, and
systemic absorption as determined by blood concentrations was
minimal.20

Comment: One RCT included in the review only recruited people who had
responded to lidocaine.15 Results are therefore likely to be biased in
favour of lidocaine. It found that lidocaine patches were more
effective for pain relief than placebo.

OPTION GABAPENTIN

One systematic review has found that gabapentin reduces pain in
postherpetic neuralgia at 8 weeks compared with placebo.
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Benefits: We found one systematic review (search date not stated,21 2
multicentre RCTs22,23). Both RCTs assessed pain using an 11 point
Likert scale. The first RCT identified by the review (229 people who
remained on tricyclic antidepressants or opiates during the trial)
found that gabapentin significantly reduced the proportion of people
reporting pain after 8 weeks of treatment (no pain: 16% with
gabapentin v 8% with placebo; pain much or moderately reduced:
43% with gabapentin v 12% with placebo; P < 0.001).23 The
second RCT identified by the review (334 people) found that
gabapentin (1800 mg/day or 2400 mg/day in 3 divided doses)
significantly reduced mean daily pain scores at 7 weeks compared
with placebo (pain reduction with gabapentin 1800 mg v placebo:
–18.8%, 95% CI –10.9% to –26.8%; pain reduction with gabapen-
tin 2400 mg v placebo: – 18.7%, 95% CI –10.7% to –26.7%).22

Harms: The first RCT in the review21 found that gabapentin increased
adverse effects compared with placebo (somnolence: 7% v 5%;
dizziness: 24% v 5%; ataxia: 7% v 0%; peripheral oedema: 10% v

3%; infection: 8% v 3%).23 It found no significant difference in
withdrawal rates due to adverse effects between gabapentin and
placebo (13.3% with gabapentin v 9.5% with placebo). The second
RCT in the review also found that gabapentin increased adverse
effects compared with placebo (somnolence: 17% with 1800 mg v

20% with 2400 mg v 6% with placebo; dizziness: 31% v 33% v

10%; peripheral oedema: 5% v 11% v 0%).22 This RCT found that
gabapentin increased withdrawal rates due to adverse effect (13%
with 1800 mg v 18% with 2400 mg v 6% with placebo).

Comment: None.

OPTION NARCOTIC ANALGESICS

We found no RCTs examining effects of morphine or methadone in people
with postherpetic neuralgia. One small RCT found that oral oxycodone
reduced pain after 4 weeks compared with placebo but was associated
with more adverse effects. The review and one subsequent RCT found no
evidence that dextromethorphan was more effective than placebo or
lorazepam after 3–6 weeks, but found that dextromethorphan was
associated with sedation and ataxia at high doses. One additional RCT
found that epidural morphine reduced pain more than placebo over 36
hours, but was poorly tolerated because of adverse effects. The review
found limited evidence from one RCT that tramadol reduced pain more
than clomipramine after 6 weeks. However, we were unable to draw
reliable conclusions from this small study.

Benefits: We found no RCTs examining effects of morphine or methadone. We
found one systematic review (search date 2000, 3 RCTs, 103
people), one subsequent RCT, and one additional RCT not identified
by the review.15,24,25 The first RCT included in the review (a blinded
crossover RCT; 50 people, 4 weeks on each treatment; comparing
oxycodone v placebo) found that oxycodone significantly improved
pain on a visual analogue scale after 4 weeks, but the data were not
converted into a dichotomous outcome. However, it found that a
greater proportion of people preferred oxycodone to placebo (67%
v 11%).15 A second, small, double blind, crossover RCT (18 people)
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found no evidence of pain relief from 6 weeks’ treatment with
dextromethorphan (a codeine analogue) compared with placebo.15

The third included RCT (35 people) compared tramadol versus
clomipramine with or without levomepromazine.15 It found that
tramadol improved pain relief compared with other treatments
(after 6 weeks, AR for “good or excellent” pain relief 60% with
tramadol v 45% with control; RR, CI and P values not reported in the
review). The first subsequent crossover RCT (22 people) compared
three treatments: dextromethorphan, memantine, and
lorazepam.24 It found no significant difference between dex-
tromethorphan and lorazepam for pain score at 3 weeks (20 point
pain Gracely score; mean difference between dextromethorphan
and lorazepam –0.9, 95% CI –2.3 to +0.5). The additional, small,
single blind, placebo controlled RCT found that epidural morphine
reduced pain by more than 50% in a significantly greater proportion
of people than placebo, but this was not sustained beyond 36
hours.25

Harms: The review found that oxycodone produced adverse effects such as
constipation, nausea, and sedation with greater frequency than
placebo (76% v 49%; RR 1.4, 95% CI 0.5 to 3.4).15 High dose
dextromethorphan produced sedation and ataxia, causing 5/18
(28%) people to stop treatment.15 Epidural morphine produced
intolerable opioid effects in 6/8 (75%) people treated.25

Comment: The studies were small and in the tramadol study, results may have
been biased by the co-intervention (levomepromazine).
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Key Messages

Preventing tuberculosis in high risk people without HIV infection
¶ Isoniazid One systematic review, in people without HIV infection at high risk of

tuberculosis, found that, isoniazid prophylaxis for 6–12 months reduced the
risk of active tuberculosis or extra-pulmonary tuberculosis compared with
placebo. It also found that a short 6 month course was as effective as a
12 month course. One large RCT found that treatment with isoniazid signifi-
cantly increased the risk of hepatotoxicity compared with placebo.

Treating newly diagnosed tuberculosis
¶ Short course chemotherapy (as good as longer courses) One RCT found

that a 6 month regimen of rifampicin plus isoniazid improved relapse rate
compared with isoniazid alone. One RCT found no evidence of a difference in
relapse rates between short course regimens containing isoniazid (6 months)
and longer term (8–9 months) chemotherapy in people with pulmonary
tuberculosis. Three RCTs suggested that treatment with pyrazinamide speeds
up sputum clearance after 2 months and improves risk of relapse compared
with treatment without pyrazinamide.

¶ Intermittent short course chemotherapy (as good as daily treatment)
Two RCTs in people with newly diagnosed tuberculosis found no significant
difference in cure rates between daily and two or three times weekly short
course chemotherapy regimens. However, the RCTs may have lacked power to
exclude a clinically important difference.

¶ Pyrazinamide RCTs found that, in people with newly diagnosed tuberculosis,
chemotherapy regimens containing pyrazinamide speed up sputum clearance
in the first 2 months compared with other regimens, but have found limited
evidence about effects on relapse rates.

¶ Regimens containing quinolones We found insufficient evidence about
effects of regimens containing quinolones.

¶ Chemotherapy for less than 6 months One systematic review found limited
evidence that reducing duration of treatment to less than 6 months signifi-
cantly increased relapse rates compared with 12 months treatment.

Treating multidrug resistant tuberculosis
¶ Comparative benefits of different regimens in multidrug resistant tuber-

culosis We found no good evidence comparing different drug regimens for
multidrug resistant tuberculosis.

Effects of low level laser therapy
¶ Laser therapy One systematic review found insufficient evidence about

effects of low level laser therapy in people with tuberculosis.

Improving adherence and reattendance
¶ Cash incentives One systematic review has found that cash incentives

improve attendance among people living in deprived circumstances compared
with usual care. One subsequent RCT found that cash incentives improved
treatment completion in intravenous drug users. Another subsequent RCT
found no significant difference in treatment completion with immediate com-
pared with deferred cash incentives.

¶ Community health advisors One RCT found that consultation with health
advisors recruited from the community significantly increased the rate of
treatment attendance compared with no consultation.
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¶ Defaulter actions RCTs have found that intensive action (repeated home visits
and reminder letters) improves completion of treatment compared with routine
action (single reminder letter and home visit) for defaulters.

¶ Health education by a nurse One RCT found that health education by a nurse
improved treatment completion compared with provision of an educational
leaflet.

¶ Direct observation treatment One systematic review found no significant
difference in cure rates between any direct observation treatment compared
with self treatment. One large RCT, which allowed participants to choose their
therapy supervisor, found that direct observative therapy significantly improved
both cure rates and cure plus treatment completion rates combined, compared
with self treatment. However, cointerventions factors may have contributed to
better treatment adherence in this study.

¶ Prompts and contracts to improve reattendance for Mantoux test
reading One RCT in healthy people found that telephone prompts to return for
Mantoux test reading slightly increased the number of people who reattended
compared with no prompts, but the difference was not significant. One RCT
found that healthy people were more likely to reattend for Mantoux test reading
after providing either a verbal or written commitment compared with no such
commitment.

¶ Health education by a doctor; prompts to adhere to treatment; sanc-
tions for non-adherence; staff training We found insufficient evidence on
the effects of these interventions.

DEFINITION Tuberculosis is caused by Mycobacterium tuberculosis and can
affect many organs. Specific symptoms relate to site of infection
and are generally accompanied by fever, sweats, and weight loss.

INCIDENCE/
PREVALENCE

About a third of the world’s population is infected with M tubercu-

losis. The organism kills more people than any other infectious
agent. The World Health Organization estimates that 95% of cases
are in developing countries, and that 25% of avoidable deaths in
developing countries are caused by tuberculosis.1

AETIOLOGY/
RISK FACTORS

Social factors include poverty, overcrowding, homelessness, and
inadequate health services. Medical factors include HIV and
immunosuppression.

PROGNOSIS Prognosis varies widely and depends on treatment.2

AIMS OF
INTERVENTION

To cure tuberculosis; eliminate risk of relapse; reduce infectivity;
avoid emergence of drug resistance; and prevent death.

OUTCOMES M tuberculosis in sputum (smear examination and culture), symp-
toms, weight, cure, relapse rates, attendance, completion of
treatment.

METHODS Clinical Evidence search and appraisal August 2003. Key words:
tuberculosis, pulmonary, isoniazid, pyrazinamide, and rifampicin.
We included all Cochrane systematic reviews and studies that were
randomised or used alternate allocation, and had at least 1 year
follow up after completion of treatment.
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QUESTION What are the effects of interventions to prevent
tuberculosis in high risk people without HIV infection?

New

OPTION ISONIAZID

One systematic review, in people without HIV infection at high risk of
tuberculosis, found that, isoniazid prophylaxis for 6–12 months reduced
the risk of active tuberculosis or extra-pulmonary tuberculosis compared
with placebo. It also found that a short 6 month course was as effective
as a 12 month course. One large RCT found that treatment with isoniazid
increased the risk of hepatotoxicity compared with placebo.

Benefits: We found one systematic review (search date 2003; 11 RCTs:
73 375 people without HIV infection).3 The review compared 6 to
12 month courses of isoniazid versus placebo in HIV negative
people at increased risk of developing tuberculosis (people with
previous pulmonary tuberculosis or positive skin tests; people with
recent or remote contact with an active case of pulmonary tuber-
culosis; or people living in an area with a high incidence and
prevalence of disease). It found that isoniazid significantly reduced
the risk of active tuberculosis or extra-pulmonary tuberculosis
compared with placebo (AR for active tuberculosis; 11 RCTs:
239/40 262 [0.6%] with isoniazid v 557/33 113 [1.7%] with pla-
cebo; RR 0.40, 95% CI 0.31 to 0.52; AR for extra-pulmonary
tuberculosis; 4 RCTs: 9/22 379 [0.04%] with isoniazid v 28/22 257
[1.3%] with placebo). The review found no significant difference in
active tuberculosis or extra-pulmonary tuberculosis between a
6 month and a 12 month course of isoniazid (AR for active tuber-
culosis; 1 RCT: 34/6965 [0.5%] with 6 months of isoniazid v

24/6919 [0.3%] with 12 months of isoniazid; RR 1.41, 95%
CI 0.84 to 2.37). Isoniazid did not significantly reduce deaths from
tuberculosis compared with placebo (2 RCTs: 3/16 318 [0.02%]
with isoniazid v 10/9396 [0.1%]; RR 0.29, 95% CI 0.07 to 1.18).

Harms: The review found that hepatotoxicity was significantly more com-
mon in people receiving isoniazid compared with placebo (AR for
hepatitis; 1 RCT: 77/13 884 [0.6%] with isoniazid v 7/6990 [0.1%]
with placebo; RR 5.54, 95% CI 2.56 to 12.00). Other reported
adverse effects of isoniazid therapy include mild and transient
headache, nausea, and dizziness.

Comment: Even in the isoniazid group, the absolute risk of hepatotoxicity is still
small.

QUESTION What are the effects of different drug regimens in
people with newly diagnosed pulmonary tuberculosis?

OPTION SHORT COURSE CHEMOTHERAPY

One RCT found that a 6 month regimen of rifampicin plus isoniazid
improved relapse rate compared with isoniazid alone. One RCT found no
evidence of a difference in relapse rates between short course regimens
containing isoniazid (6 months) and longer term (8–9 months)
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chemotherapy in people with pulmonary tuberculosis. Three RCTs
suggested that treatment with pyrazinamide speeds up sputum clearance
after 2 months and improves risk of relapse compared with treatment
without pyrazinamide.

Benefits: We found no systematic review, but found four RCTs.4–7 Rifampicin
in continuation phase: We found one RCT (851 people).4 It
compared four daily short course chemotherapy regimens (three 6
months and one 8 months in duration). All four treatment arms had
the same initial 2 month phase of streptomycin, isoniazid,
rifampicin, and pyrazinamide. The continuation phase of the
6 month regimens was: isoniazid plus rifampicin; isoniazid plus
pyrazinamide; or isoniazid alone. The continuation phase of the
8 month regimen was isoniazid alone. It found that bacteriological
relapse was significantly reduced with isoniazid plus rifampicin
compared with isoniazid alone at 6 months (relapse rate: 2% with
rifampicin plus isoniazid v 9% with isoniazid alone; P < 0.01).4

Long versus short rifampicin regimens: We found two RCTs
(1295 people with untreated, culture/smear positive pulmonary
tuberculosis), which compared 6 versus 8–9 months of chemo-
therapy.4,5 Participants were followed up for at least 1 year after
treatment was completed. The trials were performed in the UK and
in east and central Africa, and used different combinations of
isoniazid, rifampicin, ethambutol, streptomycin, and pyrazinamide
for initial (first 2 months) and continuation treatment. Both RCTs
found no significant difference in relapse rates between short and
longer course chemotherapy regimens (P > 0.1). The first RCT
(described above)4 found no significant difference in relapse rate
between 6 and 8 months continuation with isoniazid alone (relapse
rate: 9% with isoniazid alone for 6 months v 3% with isoniazid alone
for 8 months; P > 0.1). The second RCT compared an initial
regimen of isoniazid, rifampicin, pyrazinamide plus either ethambu-
tol or streptomycin for 6 months.5 It found no difference in relapse
rates between ethambutol and streptomycin (relapse rate: 4/127
[3.1%] with ethambutol v 2/119 [1.7%] with streptomycin). Adding
pyrazinamide: We found 3 RCTs that compared chemotherapy
regimens with or without pyrazinamide.5–7 The first RCT (444
people) found that sputum conversion was faster with regimens
containing pyrazinamide at 2 months (AR for negative cultures:
77% with pyrazinamide v 64% without pyrazinamide; P < 0.01).5

The second RCT (833 people) compared four different 6 month
regimens and found that bacterial relapse was significantly higher
for those not receiving pyrazinamide in the 12 months after chemo-
therapy (12/160 [7.5%] v 8/625 [1.3%]; P < 0.001).6 The third
RCT (497 people) compared ongoing pyrazinamide versus no treat-
ment.7 It found that relapse at 18 months was more likely in those
not receiving pyrazinamide, but the difference was not significant
(3.1% with pyrazinamide v 1.0% with no pyrazinamide).

Harms: In the largest RCT, possible adverse reactions were reported in
24/851 people (3%), with six requiring modification of treatment.4

Two people in the trial developed jaundice, one of whom died.
Pyrazinamide: Adding pyrazinamide did not increase the risk of
hepatitis (4% with pyrazinamide v 4% with no pyrazinamide).5

However, mild adverse effects were more common, including
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arthralgia, skin rashes, flu-like symptoms, mild gastrointestinal
disturbance, vestibular disturbance, peripheral neuropathy, and
confusion. Arthralgia was the most common adverse effect,
reported in about 1% of people on pyrazinamide, but was mild and
never required modification of treatment.4,5

Comment: Short course chemotherapy may not be effective in people treated
previously, because the organisms may have acquired drug
resistance.

OPTION INTERMITTENT SHORT COURSE CHEMOTHERAPY

Two RCTs in people with newly diagnosed tuberculosis found no
significant difference in cure rates between daily and two or three times
weekly short course chemotherapy regimens. However, the RCTs may
have lacked power to exclude a clinically important difference.

Benefits: We found one systematic review (search date 2001)8 and one
subsequent RCT (206 children).9 The review found one RCT (399
people) that compared three times weekly versus daily chemo-
therapy for 6 months in people with newly diagnosed pulmonary
tuberculosis. It found no significant difference in bacteriological
cure rates (defined as negative sputum culture) or relapse rates
between three times weekly versus daily chemotherapy 1 month
after treatment was completed (bacteriological cure rate: 99.9%
with 3 times weekly v 100% with daily; relapse rate: 5/186 [2.7%]
with 3 times weekly v 1/192 [0.5%] with daily; RR 4.0, 95% CI 0.7
to 24.1).8 The subsequent RCT compared twice weekly versus daily
chemotherapy. It found no significant difference in cure rates
between the two regimens (85/89 [95%] people with twice weekly
v 114/117 [97%] people with daily; RR 0.98, 95% CI 0.84 to
1.02).9

Harms: Intermittent treatment has the potential to contribute to drug
resistance, but this was not found in the studies.8

Comment: The RCTs had low event rates and were too small to exclude a
clinically important effect difference between the dosing regimens.
At least 12 cohort studies have found cure rates of 80–100% with
three times weekly regimens taken over 6–9 months.8

OPTION CHEMOTHERAPY FOR LESS THAN 6 MONTHS

One systematic review found limited evidence that reducing duration of
treatment to less than 6 months significantly increased relapse rates
compared with 12 months treatment.

Benefits: We found one systematic review (search date 1999, 7 RCTs, 2248
outpatients with newly diagnosed pulmonary tuberculosis), which
compared a variety of shorter (minimum 2 months) and longer
(maximum 12 months) drug regimens.10 The trials included people
in India, Hong Kong, Singapore, and Germany. The review found
that a 3 month regimen significantly increased relapse rates com-
pared with a 12 month regimen (5 RCTs: RR 3.03, 95% CI 2.08 to
4.40). One of the RCTs found that people given a 2 month regimen
were significantly less likely to change or discontinue drugs than
those given a 12 month regimen (6/299 [2.0%] v 17/299 [5.7%];
RR 0.35; 95% CI 0.14 to 0.88).10
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Harms: The review found similar rates of adverse events or toxicity with both
shorter and longer regimens.

Comment: The treatments were given under optimal conditions. In clinical
practice adherence is likely to be lower, so relapse rates associated
with the shorter regimens are likely to be higher than those in
clinical trials.

OPTION REGIMENS CONTAINING QUINOLONES

We found insufficient evidence about effects of regimens containing
quinolones.

Benefits: We found no systematic review, but found two RCTs.11,12 One RCT in
Tanzania (200 people) compared a regimen containing a low dose
of quinolone (750 mg/day ciprofloxacin) versus a regimen without a
quinolone. It found that the quinolone regimen increased relapse
rate, but the difference was not significant (RR of relapse at 6
months: 16.0, 95% CI 0.9 to 278.0).11 The second RCT (160
people) compared a regimen containing ciprofloxacin versus a
regimen without, and focused only on adverse effects (see harms
below).12

Harms: Adverse effects, which were mild and responsive to symptomatic
treatment, were similar in people taking quinolone regimens versus
controls.12

Comment: Quinolones have good mycobactericidal activity in vitro. Some of
the newer quinolones have greater antimycobacterial activity than
ciprofloxacin.

QUESTION What are the effects of different drug regimens in
people with multidrug resistant tuberculosis?

OPTION COMPARATIVE BENEFITS OF DIFFERENT REGIMENS IN
MULTIDRUG RESISTANT TUBERCULOSIS

We found no RCTs comparing different drug regimens for multidrug
resistant tuberculosis.

Benefits: We found no systematic review and no RCTs comparing different
regimens in people with multidrug resistant tuberculosis.

Harms: We found no evidence.

Comment: Current clinical practice in multidrug resistant tuberculosis is to
include at least three drugs to which the particular strain of
tuberculosis is sensitive, using as many bactericidal agents as
possible. People are observed directly and managed by a special-
ised clinician.

QUESTION What are the effects of low level laser therapy in people
with tuberculosis? New

OPTION LASER THERAPY

One systematic review found insufficient evidence about effects of low
level laser therapy in people with tuberculosis.

Tuberculosis
Infectious

diseases
1087

 BMJ Publishing Group Ltd 2004



Benefits: We found one systematic review (search date 2001, no RCTs; see
comment below) and no subsequent RCTs.13

Harms: The systematic review did not provide reliable data on harms.

Comment: The systematic review found 29 observational studies, mainly from
Russia and India.13 It found no reliable evidence for a beneficial
effect of low level laser therapy for people with tuberculosis,
although a “range of positive effects” was reported.13

QUESTION Which interventions improve adherence to treatment?

OPTION STAFF TRAINING

We found insufficient evidence on the effects of staff training on
adherence to treatment.

Benefits: We found one systematic review (search date 2000, 1 poorly
randomised RCT; see comment below) comparing intensive staff
supervision versus routine supervision at centres in Korea perform-
ing tuberculosis extension activities.14 Centres were paired and
randomised, and supervision was carried out by senior doctors. The
review found that higher completion rates were achieved with
intensive supervision (RR 1.2; CI not estimated because of cluster
design).

Harms: None reported.

Comment: The trial used cluster randomisation, but the unit of analysis was the
individual.

OPTION PROMPTS TO ADHERE TO TREATMENTS

We found no RCTs about the effects of prompts on adherence to
treatment.

Benefits: We found one systematic review (search date 2000), which found
no RCTs of prompts to return for treatment.14

Harms: None.

Comment: None.

OPTION DEFAULTER ACTIONS

One systematic review has found that intensive action (repeated home
visits and reminder letters) improves completion of treatment compared
with routine action (single reminder letter and home visit) for defaulters.

Benefits: We found one systematic review (search date 2000, 2 RCTs
conducted in India).14 The first included RCT (170 people ran-
domised; 150 followed up) found that up to four home visits to
defaulters (see glossary, p 1092) significantly improved completion
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of treatment compared with the routine policy of a reminder letter
followed by one home visit (RR 1.32, 95% CI 1.02 to 1.71). The
second RCT (200 people) found that up to two reminder letters
significantly improved completion of treatment (RR 1.21, 95%
CI 1.05 to 1.39), even in people who were illiterate.

Harms: None reported.

Comment: None.

OPTION CASH INCENTIVES

One systematic review has found that cash incentives improve
attendance among people living in deprived circumstances compared with
usual care. One subsequent RCT found that cash incentives improved
treatment completion in intravenous drug users. Another subsequent RCT
found no significant difference in treatment completion with immediate
compared with deferred cash incentives.

Benefits: Versus no cash incentive: We found one systematic review
(search date 2000, 2 RCTs conducted in the USA)14 and one
subsequent RCT.15 The first included RCT (244 homeless men)
found that a cash incentive ($5 [1992 US$]) significantly improved
attendance at the first appointment compared with usual care
(RR 1.6, 95% CI 1.3 to 2.0). The second RCT (248 migrants; 205
followed up) found that a cash incentive ($10 [1985 US$]) com-
bined with health education significantly improved attendance in
people on tuberculosis preventive therapy compared with usual
care, but did not improve attendance in individuals with clinical
disease (preventative therapy: RR 2.4, 95% CI 1.5 to 3.7; treat-
ment: RR 1.07, 95% CI 0.97 to 1.19).14 The subsequent RCT (163
drug users with positive tuberculin skin test) compared three
groups: direct observation at a participant chosen site plus a cash
incentive ($5 [1994–1997 US$]) per visit; direct observation at a
designated site plus $5 a visit; and direct observation at a partici-
pant chosen site without a cash incentive. It found that both groups
given cash incentives were significantly more likely to complete
treatment compared with the group given no cash incentive (AR for
treatment completion: 28/53 [53%] with chosen site plus cash v

2/55 [4%] with no cash incentive; OR 29.7, 95% CI 6.5 to 134.5;
33/55 [60%] with designated site plus cash v 2/55 [4%] with no
cash incentive; OR 39.7, 95% CI 8.7 to 134.5).15 Immediate
versus deferred cash incentive: We found one RCT (300 intra-
venous drug users with latent tuberculosis), which compared three
interventions: treatment with direct observation (see direct patient
observation, p 1091) by a nurse; treatment with self administration
plus peer counselling and education; and routine care. Participants
in each group were further randomised to receive either an imme-
diate versus a deferred cash incentive ($10 [1995–1997 US$]).16

The immediate payment was given at the end of each month when
people completed a routine assessment for adherence and drug
toxicity. The deferred payment was given either after the 6 months’
treatment period or when the person withdrew from the study. The
RCT found no difference in treatment completion between immedi-
ate versus deferred payments (125/150 [83%] v 112/150 [75%];
P = 0.09).16
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Harms: The RCTs did not assess adverse effects.

Comment: None.

OPTION HEALTH EDUCATION

One RCT found that health education by a nurse improved treatment
completion compared with an educational leaflet alone, but found no
evidence of benefit from health education by a doctor. One RCT in drug
users found no significant effect of 5–10 minutes of health education on
attendance rates for scheduled follow up.

Benefits: We found one systematic review (search date 2000, 2 RCTs
conducted in the USA).14 The first RCT (1004 people) identified by
the review compared four methods of health education: telephon-
ing by a nurse; visiting by a nurse; consultation by a clinic doctor;
and provision of an educational leaflet. It found that nurse tel-
ephone call and nurse visit both significantly increased treatment
completion compared with the leaflet alone (75/80 [94%] with
nurse telephone call v 55/77 [71%] with leaflet; RR 1.30, 95%
CI 1.18 to 1.37; 75/79 [95%] with nurse visit v 55/77 [71%] with
leaflet; RR 1.33, 95% CI 1.20 to 1.38). However, it found no
significant difference in treatment completion between consultation
by the clinic doctor and the education leaflet alone (64/82 [78%] v

55/77 [71%]; RR 1.09, 95% CI 0.89 to 1.23). The second RCT
(403 drug users) found that 5–10 minutes of health education had
no significant effect on whether people kept a scheduled appoint-
ment compared with no targeted health education (RR 1.04, 95%
CI 0.70 to 1.54).14

Harms: None measured.

Comment: Education is often part of a package of care that includes prompts
and incentives, which makes it difficult to evaluate the independent
effects of education.

OPTION SANCTIONS FOR NON-ADHERENCE

We found no RCTs on the effect of sanctions.

Benefits: We found one systematic review (search date 2000), which identi-
fied no RCTs of sanctions.14

Harms: The use of sanctions may be ethically dubious.

Comment: In New York (USA), incarcerating people who did not comply with
treatment was thought to increase compliance with the Department
of Health’s community tuberculosis treatment programme.17

OPTION COMMUNITY HEALTH ADVISORS

One RCT found that consultation with health advisors recruited from the
community significantly increased the rate of attendance for treatment
compared with no consultation.
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Benefits: We found one systematic review (search date 2000, 1 RCT).14 The
RCT (200 homeless people) found that consultation with health
advisors recruited from the community significantly increased the
rate of attendance for treatment compared with no consultation
(62/83 [75%] v 42/79 [53%]; RR 1.4, 95% CI 1.1 to 1.8).

Harms: None reported.

Comment: None.

OPTION DIRECT OBSERVATION TREATMENT

One systematic review found no significant difference in cure rates
between any direct observation treatment compared with self treatment.
One large RCT, which allowed participants to choose their therapy
observer, found that direct observation therapy significantly improved
both cure rates and cure plus treatment completion rates combined,
compared with self administration. However confounding factors may
have contributed to better treatment adherence in this study.

Benefits: We found one systematic review (search date 2002, 6 RCTs, 1910
people).18 Versus self administered treatment: The review
found four RCTs that compared direct observation of people as they
took their drugs (by a health professional, lay health worker, or
family member) versus self administered treatment. Treatment for
all studies was for 6 months, and cure was measured at the end of
treatment (3 RCTs) or 1–2 months (1 RCT). The review found no
significant difference in cure between any direct observation treat-
ment compared with self treatment (4 RCTs; RR 1.06, 95% CI 0.98
to 1.14). When analysed by the person observing the treatment,
there was no significant difference in cure and treatment comple-
tion rates combined between self administered treatment and
treatment observed by either a health professional, lay health
worker, or family member. However, one RCT (836 people), which
allowed participants to choose their therapy observer, found that
direct observation therapy significantly improved both cure rates
and cure plus treatment completion rates combined, compared
with self administration (cure: RR 1.13, 95% CI 1.04 to 1.24; cure
and treatment completion combined: RR 1.11, 95% CI 1.03 to
1.18). However, cointerventions may have contributed to better
treatment adherence in this study (see comments below).18 The
fifth RCT found no significant difference in treatment completion
rate between direct observation at a participant chosen site com-
pared with direct observation at a designated site, with or without
cash incentives (see cash incentives, p 1089) at 12 months
(RR 0.88; 95% CI 0.63 to 1.23).15 The sixth RCT (300 intravenous
drug users with latent tuberculosis) compared three interventions:
treatment with direct observation by a nurse; treatment with self
administration plus peer counselling and education; and routine
care. Participants in each group were further randomised to receive
either an immediate versus a deferred cash incentive ($10
[1995–1997 US$]) (see cash incentives, p 1089).16 It found no
significant difference between any direct observation therapy, with
or without cash incentives, compared with self administration alone
at 6 months (direct observation v self administration alone;
RR 1.02, 95% CI 0.89 to 1.18).18
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Harms: Potential harms include reduced cooperation between patient and
doctor, removal of individual responsibility, detriment to long term
sustainability of antituberculosis programmes, and increased bur-
den on health services to the detriment of care for other diseases.
None of these has been adequately investigated.

Comment: In the RCT in which people where given a choice of supervisor,
cointerventions may have contributed to the positive findings.18

Allocation concealment was inadequate, raising the possibility of
selection bias. Furthermore, participants receiving direct observa-
tion therapy also received twice weekly home visits by health
workers as part of the monitoring process which included tablet
counting and urine testing for rifampicin. These cointerventions may
have contributed to better adherence rates in this study. Numerous
observational studies have evaluated interventions described as
direct observation treatment, but all were packages of interventions
that included specific investment in antituberculosis programmes,
such as strengthened drug supplies; improved microscopy services;
and numerous incentives, sanctions, and other co-interventions
that were likely to influence adherence.19,20

QUESTION Which interventions improve reattendance for Mantoux
test reading?

OPTION PROMPTS AND CONTRACTS TO IMPROVE REATTENDANCE
FOR MANTOUX TEST READING

One RCT in healthy people found insufficient evidence on the effects of
telephone prompts to return for Mantoux test reading. One RCT found
that healthy people were more likely to return for Mantoux test reading
after providing either a verbal or written commitment compared with no
such commitment.

Benefits: Prompts: We found one systematic review (search date 2000, 1
RCT).14 The RCT (701 healthy people) compared an automatic
telephone message prompt to return for Mantoux reading versus no
prompt. It found that people were slightly more likely to return for
testing after prompting, but the difference was not significant (93%
with prompting v 88% with no prompting; RR 1.05, 95% CI 1.00 to
1.10).14 Contracts: We found no systematic review. One RCT (2053
healthy students in the USA) found that reattendance for Mantoux
reading was significantly improved both by verbal and written com-
mitments compared with no commitment (reattendance with verbal
commitment: RR 1.10, 95% CI 1.03 to 1.18; reattendance with
written commitment: RR 1.12, 95% CI 1.05 to 1.19).21

Harms: None reported.

Comment: None.

GLOSSARY
Defaulter actions Actions taken by health workers when people fail to attend for
treatment of their tuberculosis.

Substantive changes
Direct observation treatment Evidence reassessed and option categorised as
Unknown effectiveness.
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Acute renal failure
Search date August 2003

John A Kellum, Martine Leblanc, and Ramesh Venkataraman

QUESTIONS

Effects of interventions to prevent acute renal failure in people at
high risk . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .1099
Effects of treatments in critically ill people with acute renal failure. .1109

INTERVENTIONS

PREVENTING ACUTE RENAL
FAILURE

Beneficial
Low osmolality contrast media

(better than standard) . . . .1108

Likely to be beneficial
Acetylcysteine. . . . . . . . . . . .1106
Fluids. . . . . . . . . . . . . . . . . .1099
Single dose aminoglycosides (as

effective as multiple doses for
treating infection, but with
reduced nephrotoxicity) . . .1107

Lipid formulations of amphotericin
B (better than standard
formulations) . . . . . . . . . . .1107

Unlikely to be beneficial
Fenoldopam . . . . . . . . . . . . .1103
Mannitol. . . . . . . . . . . . . . . .1101
Theophylline in acute renal failure

induced by contrast media .1104

Likely to be ineffective or harmful
Calcium channel blockers for early

allograft dysfunction . . . . . .1105
Dopamine . . . . . . . . . . . . . .1101
Loop diuretics . . . . . . . . . . . .1100
Natriuretic peptides. . . . . . . .1104

TREATING ACUTE RENAL
FAILURE IN CRITICALLY ILL
PEOPLE

Likely to be beneficial
High dose continuous renal

replacement therapy (better than
low dose) . . . . . . . . . . . . .1110

Unknown effectiveness
Combined diuretics and

albumin . . . . . . . . . . . . . .1113
Continuous infusion of loop

diuretics (compared with bolus
injection). . . . . . . . . . . . . .1113

Continuous renal replacement
therapy (compared with
intermittent renal replacement
therapy) . . . . . . . . . . . . . .1109

Synthetic dialysis membranes
(compared with cellulose based
membranes) . . . . . . . . . . .1111

Unlikely to be beneficial
Loop diuretics . . . . . . . . . . . .1112

Likely to be ineffective or harmful
Dopamine . . . . . . . . . . . . . .1111
Natriuretic peptides. . . . . . . .1113

To be covered in future updates
Antibodies against adhesion

molecules
Antioxidants
Endothelin receptor antagonists
Growth factors
Noradrenaline
Nutritional management

See glossary, p 1114
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Key Messages

Preventing acute renal failure
¶ Low osmolality contrast media (better than standard) One systematic

review found that low osmolality contrast media reduced nephrotoxicity in
people with underlying renal failure needing contrast investigation compared
with standard osmolality contrast media. One subsequent RCT found that
non-ionic iso-osmolar contrast medium (iodixanol) reduced contrast media
induced nephropathy compared with low osmolar non-ionic contrast medium
(iohexol) in people with diabetes.

¶ Acetylcysteine One systematic review found that N-acetylcysteine plus hydra-
tion reduced contrast induced renal failure compared with hydration alone in
people with chronic renal insufficiency who were undergoing contrast nephrog-
raphy.

¶ Fluids One RCT of people undergoing non-emergency cardiac catheterisation
found that intravenous saline hydration reduced acute renal failure compared
with unrestricted fluids 48 hours after catheterisation. One RCT found that
hydration with 0.9% sodium chloride infusion reduced radiocontrast induced
nephropathy compared with 0.45% sodium chloride. This effect was greater in
women, people with diabetes, and individuals who received more than 250 mL
of contrast. One RCT found inconclusive evidence on the effects of inpatient
hydration regimens compared with outpatient hydration regimens.

¶ Single dose aminoglycosides (as effective as multiple doses for treating
infection, but with reduced nephrotoxicity) One systematic review and one
additional RCT compared single and multiple doses of aminoglycosides and
found different results for nephrotoxicity. The systematic review, in people with
fever and neutropenia receiving antibiotic therapy including aminoglycosides,
found no significant differences in cure rates or nephrotoxicity between once
daily compared with three times daily administration of the aminoglycoside.
The RCT, however, found that single doses of aminoglycosides reduced neph-
rotoxicity compared with multiple doses in people with fever and receiving
antibiotic therapy including an aminoglycoside.

¶ Lipid formulations of amphotericin B (better than standard formulations)
We found no RCTs. Lipid formulations of amphotericin B seem to cause less
nephrotoxicity compared with standard formulations, but direct comparisons of
long term safety are lacking.

¶ Fenoldopam We found limited evidence from three small RCTs suggesting that
fenoldopam may be of some benefit in maintaining renal perfusion and
creatinine clearance, but found no evidence that it is effective in the prevention
of acute renal failure. Fenoldopam may induce hypotension.

¶ Mannitol Small RCTs in people with traumatic rhabdomyolysis, or in people
who had undergone coronary artery bypass, vascular, or biliary tract surgery,
found that mannitol plus hydration did not reduce acute renal failure compared
with hydration alone. One RCT found that mannitol increased the risk of acute
renal failure compared with 0.45% sodium chloride infusion, but the difference
was not significant.

¶ Theophylline One RCT found that in people with adequate intravenous
hydration who require radiocontrast investigations, theophylline did not prevent
acute renal failure induced by contrast media compared with placebo. One RCT
also found that theophylline did not prevent acute renal failure after coronary
artery bypass surgery compared with hydration alone.
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¶ Calcium channel blockers for early allograft dysfunction One RCT found
no significant difference between isradipine and placebo in preventing early
allograft dysfunction in renal transplantation. We found no RCTs assessing the
effects of calcium channel blockers in preventing other forms of acute renal
failure. Calcium channel blockers are associated with hypotension and brady-
cardia.

¶ Dopamine Two systematic reviews and one subsequent RCT found no signifi-
cant difference between dopamine and placebo in the development of acute
renal failure, the need for dialysis, or death. One RCT found insufficient
evidence on the effects of combined dopamine and diltiazem in people
undergoing cardiac surgery. Dopamine is associated with serious adverse
effects, such as extravasation necrosis, gangrene, and conduction abnormali-
ties.

¶ Loop diuretics One systematic review has found that loop diuretics plus fluids
are not effective and may be harmful in preventing acute renal failure com-
pared with fluids alone in people at high risk of acute renal failure. Two RCTs
found that diuretics seem to worsen outcome in acute tubular necrosis induced
by contrast media and after cardiac surgery compared with 0.9% sodium
chloride infusion.

¶ Natriuretic peptides One large RCT found no significant difference in the
prevention of acute renal failure induced by contrast media between natriuretic
peptides and placebo. Subgroup analysis in another RCT found that atrial
natriuretic peptide reduced dialysis free survival in non-oliguric people com-
pared with placebo.

Treating acute renal failure in critically ill people
¶ High dose continuous renal replacement therapy (better than low dose)

One RCT has found that high dose continuous renal replacement therapy
(haemofiltration) significantly reduces mortality compared with standard dose
continuous therapy. A small prospective study found that intensive (daily)
intermittent haemodialysis reduced mortality in people with acute renal failure
compared with conventional alternate day haemodialysis. A subsequent small
three arm RCT found no significant difference in survival at 28 days between
early, low dose haemofiltration; early, high dose haemofiltration; and late, low
dose haemofiltration.

¶ Continuous renal replacement therapy One systematic review found insuf-
ficient evidence to compare continuous versus intermittent renal replacement
therapy in mortality, renal death, or dialysis dependence in critically ill adults
with acute renal failure.

¶ Synthetic dialysis membranes (better than cellulose based membranes)
Two systematic reviews found insufficient evidence on the effects of synthetic
membranes on mortality in critically ill people with acute renal failure compared
with cellulose based membranes.

¶ Combined diuretics and albumin; continuous infusion versus bolus
diuretics We found insufficient evidence on the effects of these interventions.

¶ Loop diuretics Underpowered RCTs in people with oliguric renal failure found
no significant difference between loop diuretics and placebo on renal recovery,
the number of days spent on dialysis, or mortality. Loop diuretics have been
associated with toxicity and low renal perfusion.
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¶ Dopamine One systematic review found no significant difference in mortality or
need for dialysis between dopamine and control. One additional RCT found that
low dose dopamine did not reduce renal dysfunction compared with placebo.
Dopamine has been associated with important adverse effects, including
extravasation necrosis, gangrene, tachycardia, and conduction abnormalities.

¶ Natriuretic peptides RCTs found no significant difference between atrial
natriuretic peptide, ularitide (urodilatin), and placebo in dialysis free survival in
oliguric and non-oliguric people with acute renal failure. One of the RCTs found
that atrial natriuretic peptide may reduce survival in non-oliguric people.

DEFINITION Acute renal failure is characterised by abrupt and sustained decline
in glomerular filtration rate (see glossary, p 1114),1 which leads to
accumulation of urea and other chemicals in the blood. There is no
clear consensus on a biochemical definition,2 but most studies
define it as a serum creatinine of 2–3 mg/dL (200–250 �mol/L), an
elevation of more than 0.5 mg/dL (45 �mol/L) over a baseline
creatinine below 2 mg/dL (170 �mol/L), or a twofold increase of
baseline creatinine. A recent international, interdisciplinary, con-
sensus panel has classified acute renal failure according to a
change from baseline serum creatinine or urine output. The three
level classification begins with “Risk”, defined by either a 50%
increase in serum creatinine or a urine output of less than 0.5 mL/
kg/hour for at least 6 hours, and concludes with “Failure”, defined
by a threefold increase in serum creatinine or a urine output of less
than 0.3 mL/kg/hour for 24 hours.3 Acute renal failure is usually
additionally classified according to the location of the predominant
primary pathology (prerenal, intrarenal, and postrenal failure). Criti-
cally ill people are unstable and at imminent risk of death, which
usually implies that they need to be in, or have been admitted to,
the intensive care unit.

INCIDENCE/
PREVALENCE

Two prospective observational studies (2576 people) have found
that established acute renal failure affects nearly 5% of people in
hospital and as many as 15% of critically ill people, depending on
the definitions used.4,5

AETIOLOGY/
RISK FACTORS

General risk factors: Risk factors for acute renal failure that are
consistent across multiple causes include hypovolaemia; hypoten-
sion; sepsis; pre-existing renal, hepatic, or cardiac dysfunction;
diabetes mellitus; and exposure to nephrotoxins (e.g. aminoglyco-
sides, amphotericin, immunosuppressive agents, non-steroidal
anti-inflammatory drugs, angiotensin converting enzyme inhibitors,
iv contrast media) (see table 1, p 1118). Risk factors/aetiology in
critically ill people: Isolated episodes of acute renal failure are
rarely seen in critically ill people, but are usually part of multiple
organ dysfunction syndromes (see glossary, p 1114). Acute renal
failure requiring dialysis is rarely seen in isolation (< 5% of people).
The kidneys are often the first organs to fail.10 In the perioperative
setting, acute renal failure risk factors include prolonged aortic
clamping, emergency rather than elective surgery, and use of higher
volumes (> 100 mL) of intravenous contrast media. One study
(3695 people) using multiple logistic regression identified the
following independent risk factors: baseline creatinine clearance
below 47 mL/minute (OR 1.20, 95% CI 1.12 to 1.30); diabetes
(OR 5.5, 95% CI 1.4 to 21.0), and a marginal effect for doses of
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contrast media above 100 mL (OR 1.01, 95% CI 1.00 to 1.01).
Mortality of people with acute renal failure requiring dialysis was
36% during hospitalisation.6 Prerenal acute renal failure is caused
by reduced blood flow to the kidney from renal artery disease,
systematic hypotension, or maldistribution of blood flow. Intrarenal
acute renal failure is caused by parenchymal injury (acute tubular
necrosis, interstitial nephritis, embolic disease, glomerulonephritis,
vasculitis, or small vessel disease). Postrenal acute renal failure is
caused by urinary tract obstruction. Observational studies (in sev-
eral hundred people from Europe, North America, and west Africa
with acute renal failure) found a prerenal cause in 40–80%, an
intrarenal cause in 10–50%, and a postrenal cause in the remaining
10%.8,9,11–14 Prerenal acute renal failure is the most common type
of acute renal failure in people who are critically ill,8,15 but acute
renal failure in this context is usually part of multisystem failure, and
most frequently because of acute tubular necrosis resulting from
ischaemic or nephrotoxic injury, or both.16,17

PROGNOSIS One retrospective study (1347 people with acute renal failure)
found that mortality was less than 15% in people with isolated acute
renal failure.18 One recent prospective study (> 700 people) found
that, in people with acute renal failure, overall mortality and the
need for dialysis were higher in an intensive care unit (ICU) than in
a non-ICU setting, despite no significant difference between the
groups in mean maximal serum creatinine (need for dialysis 71% in
ICU v 18% in non-ICU; P < 0.001; mortality 72% in the ICU v 32%
in non-ICU settings; P = 0.001).19 One large study (> 17 000
people admitted to Austrian ICUs) found that acute renal failure was
associated with a greater than fourfold increase in mortality.20 Even
after controlling for underlying severity of illness, mortality was still
significantly higher in people with acute renal failure (62.8% v

38.5%), suggesting that acute renal failure is independently
responsible for increased mortality, even if dialysis is used. However,
the exact mechanism that leads to increased risk of death is
uncertain.

AIMS OF
INTERVENTION

Prevention: To preserve renal function. Critically ill people: To
prevent death; to prevent complications of acute renal failure
(volume overload, acid–base disturbance, and electrolyte abnor-
malities); and to prevent the need for chronic dialysis, with mini-
mum adverse effects.

OUTCOMES Prevention: Rates of acute renal failure, nephrotoxicity (see glos-
sary, p 1115), or both. Surrogate outcomes were limited to meas-
urements of biochemical evidence of organ function (serum creati-
nine or creatinine clearance) after the intervention. Surrogate
markers such as urine output or renal blood flow were not consid-
ered as evidence of effectiveness. Critically ill people: Rate of
death; rate of renal recovery; adverse effects of treatment. Extent of
natriuresis is a proxy outcome.

METHODS Clinical Evidence search and appraisal August 2003.
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QUESTION What are the effects of interventions to prevent acute
renal failure in people at high risk?

OPTION FLUIDS

One RCT of people undergoing non-emergency cardiac catheterisation
found that intravenous saline hydration reduced acute renal failure
compared with unrestricted fluids 48 hours after catheterisation. One RCT
found that hydration with 0.9% sodium chloride infusion reduced
radiocontrast induced nephropathy compared with 0.45% sodium
chloride. This effect was greater in women, people with diabetes, and
individuals who received more than 250 mL of contrast. One RCT found
inconclusive evidence on the effects of inpatient hydration regimens
compared with outpatient hydration regimens.

Benefits: Versus no treatment: We found one RCT (53 people undergoing
non-emergency cardiac catheterisation with an iodine containing
contrast agent) that compared intravenous saline hydration (0.9%
saline for 24 hours at a rate of 1 mL/kg/hour begun 12 hours before
catheterisation) versus unrestricted oral fluids.21 It found that saline
hydration significantly reduced acute renal failure compared with
unrestricted oral fluids within 48 hours (acute renal failure defined as
increase in serum creatinine by at least 44.2 �mol/L [0.5 mg/dL]:
1/27 [3.7%] with saline hydration v 9/26 [34.6%] with unrestricted
fluids; RR 0.11, 95% CI 0.015 to 0.79). Older RCTs compared
combinations of fluids (especially 0.45% sodium chloride infusion)
versus other active treatments. Comparisons between outcomes in
these trials and historical untreated controls are difficult to evaluate
but suggest benefit from fluids.22 In certain settings, such as
traumatic rhabdomyolysis, early and aggressive fluid resuscitation
has had dramatic benefits compared with historical controls.7

Versus other fluids: We found one RCT (1620 people who had a
coronary angiography), which compared 0.9% sodium chloride
infusion versus 0.45% sodium chloride in dextrose infusion in
radiocontrast induced nephropathy.23 Radiocontrast induced neph-
ropathy was defined as an increase in serum creatinine of more
than 0.5 mg/dL (45 �mol/L) within 48 hours. The RCT found that
hydration with 0.9% sodium chloride infusion significantly reduced
radiocontrast induced nephropathy compared with 0.45% sodium
chloride in dextrose infusion (0.7% with 0.9% sodium chloride
infusion v 2% with 0.45% sodium chloride infusion; P = 0.04).
Three predefined subsets of people (women, people with diabetes,
and individuals receiving > 250 mL of the contrast) benefited the
most from 0.9% sodium chloride infusion hydration. Inpatient
versus outpatient hydration regimens: We found one RCT (36
people), which compared an inpatient hydration regimen (0.45%
sodium chloride solution at 75 mL/hour intravenously for 12 hours
before and after cardiac catheterisation) with an outpatient hydra-
tion regimen (1 L of clear liquids over 10 hours followed by 6 hours
of iv hydration beginning just before contrast exposure) for the
prevention of radiocontrast induced renal dysfunction.24 The pre-
defined primary end point was maximal change in creatinine up to
48 hours after cardiac catheterisation. No significant differences
were found in the maximal changes in serum creatinine between
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groups (0.21 ± 0.38 mg/dL for inpatients v 0.12 ± 0.23 mg/dL for
outpatients; P > 0.05, no additional data available). However, this
study may be underpowered to rule out clinically important differ-
ences. The outpatient group also received more fluid volume.

Harms: The volumes of fluids recommended (e.g. 1 L) and the rates of
infusion (generally < 500 mL/hour) have little potential for harm in
most people. The RCT (53 people undergoing non-emergency
cardiac catheterisation) comparing saline hydration versus unre-
stricted oral fluids found no adverse effects with saline hydration.21

No significant differences were found in cardiac or peripheral
vascular complications between hydration with 0.9% sodium chlo-
ride and 0.45% sodium chloride plus dextrose (cardiac complica-
tions: 5.3% with 0.9% sodium chloride v 6.4% with 0.45% sodium
chloride plus dextrose; P = 0.59; peripheral vascular complica-
tions: 1.6% v 1.5%; P = 0.93).23 The RCT comparing inpatient and
outpatient hydration regimens did not report harms data.24

Comment: Hypovolaemia is a significant risk factor for acute renal failure. The
provision of adequate maintenance fluids is considered important in
preventing acute renal failure. Additional fluid loading may be useful
because it assures adequate intravascular volume. It also stimu-
lates urine output, theoretically limiting renal exposure time to
higher concentrations of nephrotoxins.

OPTION LOOP DIURETICS

One systematic review has found that loop diuretics plus fluids are not
effective and may be harmful in preventing acute renal failure compared
with fluids alone in people at high risk of acute renal failure. Two RCTs
found that diuretics seem to worsen outcome in acute tubular necrosis
induced by contrast media and after cardiac surgery compared with 0.9%
sodium chloride infusion.

Benefits: We found one systematic review (search date 1997, 7 RCTs), which
compared fluids alone versus diuretics plus fluids in people at risk of
acute renal failure from various causes.25 It found no evidence of
improved survival, decreased incidence of acute renal failure, or
need for dialysis associated with diuretics. The systematic review
also assessed the efficacy of loop diuretics in the prevention of
acute tubular necrosis (1 RCT, 121 people randomised to receive
1 mg/hour of furosemide or placebo immediately after major
thoraco-abdominal or vascular surgery, and maintained during stay
in the intensive care unit). It found no significant difference between
furosemide and placebo in creatinine clearance. Both groups had
significant reductions in creatinine clearance compared with base-
line, but no differences were found between groups (reduction
compared with baseline values: 83% with furosemide v 81% with
placebo). The study did not address the use of loop diuretics given
during the procedure.26

Harms: We found two RCTs addressing harms.22,27 The first RCT (78 people
with chronic renal insufficiency who had a cardiac angiography,
mean serum creatinine 2.1 ± 0.6 mg/dL or 186 ± 53 �mol/L) found
that acute renal failure (defined as an increase in serum creatinine
≥ 0.5 mg/dL or 44 �mol/L at 48 hours) was significantly more likely
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to occur when people were treated with furosemide (frusemide)
plus fluid compared with fluid alone (10/25 [40%] with furosemide
plus 0.45% sodium chloride infusion v 3/28 [11%] with 0.45%
sodium chloride infusion alone; RR 3.73, 95% CI 1.16 to 12.10;
NNH 4, 95% CI 2 to 17).22 The second RCT found that furosemide
plus fluid compared with 0.9% sodium chloride alone was associ-
ated with the development of post-cardiac surgery acute renal
failure (6/41 [15%] with furosemide v 0/40 [0%] with sodium
chloride; NNH 6, 95% CI 3 to 34).27

Comment: The trials addressing harms22,27 provided a three way comparison
showing significant differences among the three groups (P < 0.05).
Although they seem to have used the same control group for both
comparisons, no adjustment or multiple comparisons were made.

OPTION MANNITOL

Small RCTs in people with traumatic rhabdomyolysis, or in people who
had undergone coronary artery bypass, vascular, or biliary tract surgery,
found that mannitol plus hydration did not reduce acute renal failure
compared with hydration alone. One RCT found that mannitol increased
the risk of acute renal failure, compared with 0.45% sodium chloride
infusion, but the difference was not significant.

Benefits: We found no systematic review. Several small RCTs did not find a
reduction in the incidence of acute renal failure with mannitol plus
hydration over hydration alone in a variety of conditions, including
coronary artery bypass surgery,28 traumatic rhabdomyolysis,29 and
vascular,30 and biliary tract surgery.31 One trial comparing 0.45%
sodium chloride, furosemide, and mannitol (78 people with chronic
renal insufficiency who had a cardiac angiography, mean serum
creatinine 2.1 ± 0.6 mg/dL or 186 ± 53 �mol/L) found that mannitol
plus 0.45% sodium chloride increased acute renal failure (defined
as an increase in serum creatinine ≥ 0.5 mg/dL or 44 �mol/L at 48
hours) compared with 0.45% sodium chloride alone, although the
difference was not statistically significant (AR 7/25 [28%] with
mannitol v 3/28 [11%] with 0.45% sodium chloride; RR 2.61, 95%
CI 0.76 to 9.03).22

Harms: The RCT did not report harms.

Comment: Mannitol is an intravascular volume expander and may also function
as a free radical scavenger, as well as an osmotic diuretic. A trial
addressing the effect of mannitol on renal function22 provided a
three way comparison showing significant differences among the
three groups (P < 0.05). Although the same control group seems to
have been used to compare both interventions, no adjustment was
made for multiple comparisons.

OPTION DOPAMINE

Two systematic reviews and one subsequent RCT found no significant
difference between dopamine and placebo in the development of acute
renal failure, need for dialysis, or mortality in people at high risk of acute
renal failure. One RCT found insufficient evidence on the effects of
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combined dopamine and diltiazem in people undergoing cardiac surgery.
Dopamine is associated with serious adverse effects, such as
extravasation necrosis, gangrene, and conduction abnormalities.

Benefits: We found two systematic reviews32,33 and one subsequent large
RCT.34 The first systematic review (search date 1999, 17 RCTs, 854
people) examined the effects of any dose of dopamine.32 It was
adequately powered and found no significant difference between
dopamine and placebo in mortality, onset of acute renal failure, or
need for dialysis (mortality: 11 RCTs, 508 people; 4.7% with
dopamine v 5.6% with placebo; RR 0.83, 95% CI 0.39 to 1.77;
onset of acute renal failure: 11 RCTs, 511 people; 15.3% with
dopamine v 19.5% with placebo; RR 0.79, 95% CI 0.54 to 1.13;
need for dialysis: 10 RCTs, 618 people; 13.9% with dopamine v

16.5% with placebo; RR 0.89, 95% CI 0.66 to 1.21). The second
systematic review (search date 2000, 15 RCTs, 970 adults either
with or at risk of acute renal insufficiency, see comments) assessed
the effects of low dose dopamine.33 It was also adequately powered
and found no significant difference between low dose dopamine
(2–5 �g/kg/minute) and placebo in acute deterioration in renal
function (defined as an increase in serum creatinine of > 25% from
baseline; AR 31% v 33%; RR 1.01, 95% CI 0.79 to 1.28). The
subsequent RCT (328 critically ill people with signs of sepsis)
evaluated dopamine in early renal dysfunction (see glossary,
p 1114).34 It found no significant difference between dopamine and
placebo on the development of acute renal failure, the requirement
for dialysis, intensive care unit length of stay, hospital length of stay,
or mortality (acute renal failure: peak serum creatinine concentra-
tion during treatment was 2.7 ± 1.6 mg/dL [245 ± 144 �mol/L] in
the dopamine group v 2.8 ± 1.6 mg/dL [249 ± 147 �mol/L] in the
placebo group; P = 0.93; the requirement for dialysis: 35/161
[22%] with dopamine v 40/163 [25%] with placebo; RR 0.89, 95%
CI 0.58 to 1.30; intensive care unit length of stay: 13 ± 14 days
with dopamine v 14 ± 15 days with placebo; P = 0.67; hospital
length of stay: 29 ± 27 days with dopamine v 33 ± 39 days with
placebo; P = 0.29; mortality: 69/161 [43%] with dopamine v

66/163 [40%] with placebo; RR 1.06, 95% CI 0.8 to 1.33).

Harms: Two systematic reviews (search date 199932,33) and one large RCT
in people with sepsis34 did not report on harms. Dopamine has
known adverse effects, including extravasation necrosis, gangrene,
tachycardia, headache, conduction abnormalities, and effects on
prolactin.

Comment: One RCT (60 people undergoing coronary artery bypass grafting)
compared four interventions: dopamine, diltiazem, dopamine plus
diltiazem versus control (not specified). Drug administration (iv
infusion rates 2 �g/kg/minute of diltiazem and 2 �g/kg/minute
dopamine) was initiated 24 hours before surgery and continued for
72 hours after surgery.35 Creatinine clearance (primary end point)
was significantly higher in the combined diltiazem and dopamine
group compared with the dopamine only, diltiazem only, and control
groups 24 hours after surgery. However, this study was underpow-
ered, and the hydration status of the people was not controlled. The
increase in urine output associated with dopamine is often thought
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to be caused exclusively by the increase in renal blood flow and,
therefore, it may be confused with evidence of benefit. However,
dopamine also has a significant diuretic effect. The review compar-
ing low dose dopamine versus placebo included people with normal
renal function who were undergoing elective vascular surgery,
cardiac surgery, and liver transplantation, people with obstructive
jaundice, diabetics, people receiving nephrotoxic drugs or undergo-
ing radiocontrast investigations, and people with renal insufficiency
undergoing cardiac surgery or receiving radiocontrast agents.33

OPTION DOPAMINE 1 RECEPTOR AGONISTS (FENOLDOPAM)

We found limited evidence from three small RCTs suggesting that
fenoldopam may be of some benefit in maintaining renal perfusion and
creatinine clearance, but found no evidence that it is effective in the
prevention of acute renal failure. Fenoldopam may induce hypotension.

Benefits: We found three RCTs.36–38 The first RCT (31 people undergoing
elective coronary revascularisation) compared intravenous 0.1 �g/
kg/minute fenoldopam versus placebo (not described, presumably
0.9% sodium chloride). Mean creatinine clearance decreased in
the placebo group from 107 ± 36 mL/minute to 71 ± 22 mL/minute
(P < 0.01) and from 107 ± 36 to 79 ± 26 mL/minute (P < 0.01) for
the 0–4 hour and 4–8 hour intervals, respectively, but not the
fenoldopam group after separation from cardiopulmonary bypass.
However, the clinical significance of this end point is not clear,
comparisons were made within groups, and this study was under-
powered to assess relevant clinical outcomes, such as need for
dialysis. The second RCT37 evaluated the role of fenoldopam in
preventing acute renal failure after aortic surgery in 28 people
undergoing elective aortic surgery requiring infrarenal aortic cross-
clamping. People were randomised to intravenous 0.1 �g/kg/
minute fenoldopam or placebo (not described) before skin incision
and until release of the aortic clamp. On application of the aortic
cross-clamp, creatinine clearance decreased significantly in the
placebo group (83 ± 20 mL/minute to 42 ± 29 mL/minute;
P < 0.01) but not in the fenoldopam group. No comparisons were
made between groups. This decrease persisted for at least 8 hours
after release of the cross-clamp. Plasma creatinine concentration
increased significantly from baseline on the first day after surgery in
the placebo group (87 ± 12 mmol/L to 103 ± 28 mmol/L; P < 0.01)
but not in the fenoldopam group. However, this study is small and
the clinical significance of end point studied is unclear. The third
RCT38 randomised 45 people with chronic renal insufficiency
(defined as creatinine level 2.0–5.0 mg/dL) and undergoing con-
trast angiography to hydration plus 0.1 �g/kg/minute fenoldopam
mesylate or hydration with 0.45% sodium chloride. The primary end
point was change in renal plasma flow 1 hour after contrast
infusion. The secondary end point was incidence of radiocontrast
induced nephropathy, defined as a 0.5 mg/dL or a 25% rise in
serum creatinine level at 48 hours. Fenoldopam plus hydration
significantly increased renal plasma flow 1 hour after angiography
compared with hydration alone (+15.8% with fenoldopam plus
hydration v –33.2% with hydration alone; P < 0.05). Fenoldopam
also produced a non-significant reduction in radiocontrast induced
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nephropathy. Renal plasma flow is a surrogate outcome, and the
RCT was underpowered to find any significant difference in clinical
outcomes. Drugs that have been shown to improve renal plasma
flow may not improve clinical outcomes (e.g. dopamine).

Harms: Only one of these three RCTs reported data on potential harm from
fenoldopam. The RCT found that fenoldopam significantly lowered
the mean arterial pressure within 30 minutes of the infusion and for
the entire 4 hour infusion after angiography compared with sodium
chloride.38

Comment: There is conflicting evidence on the efficacy of fenoldopam in the
prevention of radiocontrast induced nephropathy. Although small
RCTs and one systematic review (search date 2000)39 have shown
that fenoldopam increases renal blood flow,40 renal plasma flow,38

and creatinine clearance,36 we found no evidence from RCTs that
clinical outcomes are improved. Fenoldopam may cause hypoten-
sion and therefore it can potentially predispose to renal failure by
reducing renal perfusion pressure.40

OPTION NATRIURETIC PEPTIDES

One large RCT found no significant difference in the prevention of acute
renal failure induced by contrast media between natriuretic peptides and
placebo. Subgroup analysis in another RCT found that atrial natriuretic
peptide reduced dialysis free survival in non-oliguric people compared
with placebo.

Benefits: We found no systematic review, but found one large RCT (247
people) comparing three different doses of atrial natriuretic peptide
(0.01, 0.05, and 0.10 �g/kg/minute) versus placebo for preventing
acute renal failure induced by contrast media.41 It found no differ-
ence in the incidence of acute renal failure between groups (19%
with placebo v 23 % with 0.01 �g/kg/minute anaritide v 23% with
0.05 �g/kg/minute anaritide v 25% with 0.10 �g/kg/minute
anaritide).

Harms: We found one RCT (504 people with early acute renal failure).42 It
found that atrial natriuretic peptide reduced rates of dialysis free
survival in a subgroup of people (378 non-oliguric people) com-
pared with placebo (dialysis free survival: 88/183 [48%] with atrial
natriuretic peptide v 116/195 [59%] with placebo; RR 1.24, 95%
CI 1.02 to 1.50; NNH 8, 95% CI 4 to 36).

Comment: Natriuretic peptides (atrial natriuretic peptide and urodilatin) have
also been evaluated in the treatment of acute renal failure (see
benefits of natriuretic peptides, p 1113).

OPTION THEOPHYLLINE

One RCT found that in people with adequate intravenous hydration who
required radiocontrast investigations, theophylline did not prevent
radiocontrast induced nephropathy compared with placebo. One RCT
found no significant reduction in renal impairment after elective coronary
artery bypass surgery with theophylline compared with hydration alone.
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Benefits: We found no systematic review. Radiocontrast induced
nephropathy: We found three RCTs.43–45 The first RCT (39 people
receiving 100 mL of non-ionic low osmolar contrast medium) found
that glomerular filtration rates were unchanged with a pretreatment
dose of 5 mg/kg of intravenous theophylline (75 ± 26 mL/minute/
1.72 m2 v 78 ± 33 mL/minute/1.72 m2) but decreased modestly
without pretreatment (88 ± 40 mL/minute/1.72 m2 v 75 ± 32
mL/minute/1.72 m2; P < 0.01).43 The second RCT (58 people
receiving 40 mL of high osmolar contrast medium) found that
pretreatment with 165 mg theophylline abolished the decline in
glomerular filtration rates seen with placebo (107.5 ± 3.6 v

85.4 ± 3.8 mL/minute; P < 0.001). In people receiving placebo,
radiocontrast agent induced a significant increase in plasma creati-
nine compared with baseline values (88.1 ± 2.7 v

113.4 ± 4.7 �mol/L; P < 0.001). Theophylline prevented this
increase (89.2 ± 3.1 v 89.3 ± 3.5 �mol/L). In both of the above
RCTs, the hydration status of people receiving the radiocontrast
agent was unclear. However, in the third RCT (80 people with
pre-existent mild to moderate renal insufficiency) the glomerular
filtration rate was preserved with hydration alone. It found that
serum creatinine concentration and creatinine clearance did not
change significantly with additional theophylline or with placebo.
Two people in the theophylline group and one in the placebo group
(5.7% v 3.4%) developed acute renal failure, defined as an increase
in serum creatinine of at least 0.5 mg/dL.45 After coronary artery
bypass grafting: We found one small RCT (56 people with normal
renal function), which compared theophylline (a bolus of 4 mg/kg
and a subsequent continuous infusion of 0.25 mg/kg/hour for up to
96 hours) versus 0.9% sodium chloride for prevention of renal
impairment after elective coronary artery bypass surgery.46 It found
no significant difference between theophylline and saline in rates of
renal impairment, but the RCT may have been underpowered to rule
out clinically important differences (renal impairment, defined as an
increase in serum creatinine of ≥ 0.4 mg/dL from the baseline at
day 5 after surgery, 5/28 [18%] with theophylline v 4/28 [14%] with
sodium chloride; P > 0.05).

Harms: Theophylline has a narrow therapeutic index and known adverse
effects (see harms of theophyllines under chronic obstructive pul-
monary disease, p 2003). Harms were not reported in the above
RCTs.43–45

Comment: We found no evidence of benefit from the use of theophylline in the
prevention of renal failure in any setting.

OPTION CALCIUM CHANNEL BLOCKERS

One RCT found no significant difference between isradipine and placebo
in preventing early allograft dysfunction (see glossary, p 0) in renal
transplantation. We found no RCTs assessing the effects of calcium
channel blockers in preventing other forms of acute renal failure. Calcium
channel blockers are associated with hypotension and bradycardia.

Benefits: We found one RCT (210 people) comparing isradipine for renal
allograft function after transplantation with placebo.47 It found that
isradipine significantly improved median serum creatinine levels at

Acute renal failure
K

idney
disorders

1105

 BMJ Publishing Group Ltd 2004



3 months compared with placebo at 3 and 12 months (3 months:
185 �mol/L with isradipine v 220 �mol/L with placebo; P = 0.002;
12 months: 141 �mol/L with isradipine v 158 �mol/L with placebo;
P = 0.021). However, there was no significant difference in the
incidence or duration of graft dysfunction (graft dysfunction: 34/98
[35%] with isradipine v 44/112 [39%] with placebo; RR 1.13, 95%
CI 0.79 to 1.62; duration of dysfunction: isradipine 9.1 days v

placebo 9.3 days).

Harms: As a class, calcium channel blockers are associated with hypoten-
sion and bradycardia, as well as a number of less serious adverse
effects. The incidence and nature of adverse effects varies between
individual drugs (see harms of antihypertensive drug treatment,
p 098).

Comment: None.

OPTION ACETYLCYSTEINE

One systematic review found that N-acetylcysteine plus hydration
reduced contrast induced renal failure compared with hydration alone in
people with chronic renal insufficiency who were undergoing contrast
nephrography.

Benefits: We found one systematic review (search date 2003, 7 RCTs, 805
people with chronic renal insufficiency, serum creatinine from 14 to
28 mg/L, proportion of diabetics from 21% to 64%) that compared
N-acetylcysteine plus hydration versus hydration alone in people
undergoing contrast nephrography.48 It found that acetylcysteine
plus hydration significantly reduced contrast induced renal failure
compared with hydration alone (RR 0.44, 95% CI 0.22 to 0.88).
Significant statistical heterogeneity was found among studies. Four
of the included RCTs found that acetylcysteine plus hydration
significantly reduced contrast nephropathy compared with hydra-
tion alone, and the other three RCTs found no significant difference.
The overall incidence of contrast nephropathy varied between 2%
and 26% with acetylcysteine compared with 11% to 45% with
control.

Harms: Acetylcysteine has been widely used to treat people with paraceta-
mol (acetaminophen) overdose, and has virtually no toxicity at
therapeutic levels (see harms of paracetamol poisoning, p 1826).
No data on harms were reported in the systematic review.48

Comment: The primary outcome assessed in the RCTs included in the system-
atic review was radiocontrast induced nephropathy at 48 hours
(defined as an increase in serum creatinine of 0.5 mg/dL or > 25%
from baseline after 48 hours).48 The timing of administration of
N-acetylcysteine differed among RCTs. Five of the seven included
RCTs initiated acetylcysteine treatment on the day before contrast
administration, one RCT initiated treatment 1 hour before, and one
RCT did not report the timing.48 In the RCTs, further doses of
acetylcysteine were given up to 12 hours after the procedure.
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OPTION SINGLE DOSE AMINOGLYCOSIDES

One systematic review and one additional RCT compared single and
multiple doses of aminoglycosides and found different results for
nephrotoxicity. The systematic review, in people with fever and
neutropenia receiving antibiotic therapy including aminoglycosides, found
no significant differences in cure rates or nephrotoxicity between once
daily compared with three times daily administration of the
aminoglycoside. The RCT however, found that single doses of
aminoglycosides reduced nephrotoxicity compared with multiple doses in
people with fever and receiving antibiotic therapy including an
aminoglycoside.

Benefits: We found one systematic review49 and one additional RCT.50 The
systematic review (search date 1995, 4 RCTs, 803 people with
fever and neutropenia, not limited to people in intensive care units)
found no significant difference between single and multiple doses of
aminoglycosides in antimicrobial efficacy, clinical cure rates, and
nephrotoxicity (see glossary, p 1115) (antimicrobial efficacy, 2
RCTs, 57 people: RR 1.00, 95% CI 0.86 to 1.16; clinical cure, 4
RCTs, 961 episodes: RR 0.97, 95% CI 0.91 to 1.05; nephrotoxicity,
defined as increase in serum creatinine by > 35–45 �mol, 3 RCTs,
718 episodes: RR 0.78, 95% CI 0.31 to 1.94; see comment
below).49 The additional RCT (85 people with fever) compared a
once daily dose of gentamicin versus three times daily doses of
gentamicin. It found that single dosing significantly reduced neph-
rotoxicity compared with multiple dosing (2/40 [5%] with single
dosing v 11/45 [24%]; RR 0.21, 95% CI 0.05 to 0.87; NNT 5, 95%
CI 2 to 24).50 Nephrotoxicity was defined as an increase in serum
creatinine of 0.5 mg/dL (45 �mol/L) or more.

Harms: The review found no evidence of greater harm from once daily
aminoglycoside dosing (see RR of nephrotoxicity in benefits section
above).

Comment: The systematic review defined clinical cure according to the defini-
tions used by investigators in the primary studies, which may have
varied among studies.49 The risk from aminoglycosides is highest in
people with volume depletion; underlying renal, cardiac, or hepatic
disease; or when combined with diuretics or other nephrotoxic
agents (see glossary, p 1115). Two studies included in the system-
atic review randomised episodes of infection, allowing for people to
be included in more than one option in the study.51

OPTION LIPID FORMULATIONS OF AMPHOTERICIN B

We found no RCTs. Lipid formulations of amphotericin B seem to cause
less nephrotoxicity compared with standard formulations, but direct
comparisons of long term safety are lacking.

Benefits: We found no systematic review and no RCTs.

Harms: We found no evidence of greater harms from lipid formulations of
amphotericin B (see glossary, p 1114). However, these formula-
tions are still nephrotoxic and should be used with care.
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Comment: A phase II trial of a lipid formulation of amphotericin B (556 people)
found an incidence of renal toxicity (defined by any increase in
serum creatinine) of 24% (v 60–80% with standard formulation of
amphotericin B). People with baseline serum creatinine in excess of
2.5 mg/dL (221 �mol/L) on standard amphotericin B showed a
significant decrease in serum creatinine when transferred to the
lipid formulation (P < 0.001).52 One trial found that simply infusing
amphotericin B in a lipid solution designed for parenteral nutrition
did not result in any benefit and may be associated with pulmonary
adverse effects.53 Fluid loading can be useful in reducing the risk of
acute renal failure from all nephrotoxins. Considerable variability
may exist between individual lipid formulations of amphotericin B in
terms of efficacy and safety.

OPTION LOW OSMOLALITY CONTRAST MEDIA

One systematic review found that low osmolality contrast media reduced
nephrotoxicity compared with standard osmolality contrast media in
people with underlying renal failure needing contrast investigation. One
subsequent RCT found that non-ionic iso-osmolar contrast medium
reduced nephropathy compared with non-ionic low osmolar contrast
medium (iohexol) in people with diabetes who needed contrast
investigation.

Benefits: We found one systematic review (search date 1991, 31 RCTs,
5146 people)51 comparing low osmolality contrast media versus
standard contrast media and one subsequent RCT that compared
iso-osmolar contrast media (see glossary, p 1114) versus low
osmolar contrast media.54 The systematic review found no signifi-
cant difference between low osmolality and standard contrast
media in the development of acute renal failure or need for dialysis
(these are rare events), but there was less nephrotoxicity (see
glossary, p 1115) with low osmolality contrast media, measured by
serum creatinine. Subgroup analysis found that low osmolality
contrast media significantly reduced the proportion of people with a
rise in serum creatinine > 44 �g/L compared with standard contrast
media in people with underlying renal failure but found no signifi-
cant difference between treatments for people without prior renal
failure (prior underlying renal impairment, 8 RCTs, 1418 people:
OR 0.50, 95% CI 0.36 to 0.68; no underlying renal impairment: 20
RCTs, 2865 people: OR 0.75, 95% CI 0.52 to 1.10). The subse-
quent RCT (129 people with diabetes mellitus treated with insulin or
antidiabetic drugs and serum creatinine concentrations between
1.5–3.5 mg/dL) compared non-ionic iso-osmolar contrast media
(iodixanol) versus low osmolar (iohexol) contrast media in people
undergoing coronary or aortofemoral angiography.54 It found that
iso-osmolar contrast medium significantly reduced contrast
medium induced nephropathy compared with low osmolar contrast
medium (nephropathy, defined as an increase in serum creatinine
> 0.5 mg/dL: 2/64 [3%] with iso-osmolar v 17/56 [26%] with low
osmolar contrast medium; OR 0.09, 95% CI 0.02 to 0.4; see
comment below). In the RCT, although both treatment groups
received similar volumes of contrast media, both the volume of
contrast media and the hydration regimens were not standardised.
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Harms: The subsequent RCT found that iso-osmolar contrast medium
reduced adverse events compared with low osmolar contrast media
(13/67 [19%] with iso-osmolar v 29/67 [43%] with low osmolar
contrast media, P value not reported).54

Comment: Acute renal failure induced by contrast media usually occurs in
people with diabetic nephropathy (incidence nearly 50%, varies
with the degree of baseline renal function). In the RCT comparing
iso-osmolar versus low osmolar contrast media, the incidence of
nephropathy with low osmolar contrast media (26%) was excep-
tionally high.54

QUESTION What are the effects of treatments for critically ill
people with acute renal failure?

OPTION CONTINUOUS RENAL REPLACEMENT THERAPY

One systematic review found insufficient evidence to compare continuous
versus intermittent renal replacement therapy in mortality, renal death, or
dialysis dependence in critically ill adults with acute renal failure.

Benefits: We found one systematic review (search date 2002, 6 RCTs, 624
critically ill adults with acute renal failure) comparing continuous
with intermittent renal haemodialysis.55 It found no significant
difference between continuous and intermittent renal replacement
therapy in mortality, renal death, or dialysis dependence among
survivors (mortality: RR 0.96, 95% CI 0.85 to 1.08; renal death, 4
RCTs: RR 1.02, 95% CI 0.89 to 1.17; dialysis dependence, 4 RCTs:
RR 1.19, 95% CI 0.62 to 2.27).

Harms: Harms were not reported in the systematic review.55 Heparin is
often used with intermittent and continuous renal replacement
therapy, and may have adverse effects (see thromboembolism,
p 284).56 Hypotension is common with intermittent haemodialysis,
whereas haemodynamic stability is better preserved with continu-
ous renal replacement therapy.57

Comment: The evidence from the systematic review is insufficient to draw
conclusions regarding the preferred mode of renal replacement for
critically ill people with acute renal failure.55 A prospective multi-
centre survey (587 people in 28 intensive care units) found no
significant difference in survival between continuous and intermit-
tent renal replacement therapy.58 Similarly, one RCT (1846 people
with chronic rather than acute renal failure receiving chronic treat-
ment with thrice weekly sessions) found no survival benefit from
increasing the dose of dialysis or from using a high flux mem-
brane.59 However, we found one earlier systematic review (search
date 1998, 13 studies, 3 RCTs, 1400 critically ill people with acute
renal failure),60 which performed subgroup analysis, adjusting by
baseline severity of illness, and found a survival benefit with
continuous renal replacement therapy (mortality; RR 0.48, 95%
CI 0.34 to 0.69). A secondary analysis in the review, including all
studies and adjusting for study quality, found that continuous
modalities significantly reduced mortality (RR 0.72, 95% CI 0.60 to
0.87).60

Acute renal failure
K

idney
disorders

1109

 BMJ Publishing Group Ltd 2004



OPTION HIGH DOSE CONTINUOUS RENAL REPLACEMENT
THERAPY

One RCT has found that high dose continuous renal replacement therapy
(haemofiltration) reduces mortality compared with standard dose
continuous renal replacement therapy. A small prospective study found
that intensive (daily) intermittent haemodialysis reduced mortality in
people with acute renal failure compared with conventional alternate day
haemodialysis. A subsequent small three arm RCT found no significant
difference in survival at 28 days between early, low dose haemofiltration;
early, high dose haemofiltration; and late, low dose haemofiltration.

Benefits: We found no systematic review but found two RCTs.61,62 The first
RCT (425 people) compared three doses of continuous replace-
ment renal therapy (20, 35, and 45 mL/kg/hour of haemofiltration
in post-dilution).61 Mortality was similar for the two high dose arms
(60/139 [43%] with 35 mL/kg/hour v 59/140 [42%] with 45 mL/kg/
hour), but was significantly higher in the low dose arm (86/146
[59%] with 20 mL/kg/hour). Survival time analysis was adjusted for
three way comparison (combined RR 1.38, 95% CI 1.14 to 1.67;
NNT 7, 95% CI 4 to 16). The second, three arm RCT (106 severely
ill people with oliguric acute renal failure recruited from two different
centres) compared early, high dose haemofiltration (72–96 L/day);
early, low dose haemofiltration (24–36 L/day); or late, low dose
haemofiltration (24–36 L/day).62 It found no significant difference
in survival at 28 days between groups, but the study had low power
to detect differences. Haemofiltration was started at a mean of
7 hours after inclusion in the “early” groups and 42 hours after
inclusion in the “late” group. No significant differences were found
in survival at day 28 (26/35 [74%] with early, high dose; 24/35
[69%] with early, low dose; and 27/37 [73%] with late, low dose
groups; P > 0.05 for two way and three way comparisons).

Harms: We found no evidence that the higher dialysis dose is associated
with increased adverse effects (such as haemodynamic instability,
intolerance, or bleeding). In a prospective study on daily intermit-
tent haemodialysis,63 there was no evidence of increased morbidity
compared with alternate day dialysis. In particular, hypotension was
less common with daily treatment. No data on harms were found in
the above RCTs.49,62

Comment: There is no standard method to compare dialysis dosage between
continuous and intermittent renal replacement therapies (see glos-
sary, p 1114), but urea kinetic modelling predicts that the doses
used in this study would be impossible to achieve without continu-
ous renal replacement therapy (see glossary, p 1114).64 In addi-
tion, the underlying mechanisms for solute removal are different,
based on the type of treatment applied (convection with haemofil-
tration compared with diffusion with haemodialysis). This makes
comparisons of elimination of diverse solutes difficult. However, a
recent, small, prospective study (160 people) has found that a
higher dose of dialysis delivered as daily intermittent haemodialysis
compared with alternate day haemodialysis sessions is associated
with improved survival in people with acute renal failure (RR 0.59,
95% CI 0.39 to 91).63 Although this study may have had low power
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to detect important differences and did not deliver the prescribed
dialysis dose, it does support the concept that a dose–response
relationship exists for dialysis in acute renal failure, and suggests
that the traditional, end stage renal disease based dose recommen-
dation may be too low.

OPTION SYNTHETIC DIALYSIS MEMBRANES

Two systematic reviews found insufficient evidence of the effects of
synthetic membranes on mortality in critically ill people with acute renal
failure compared with cellulose based membranes.

Benefits: We found two systematic reviews comparing synthetic and cellulose
based (see glossary, p 1114) dialysis membranes in critically ill
people with all cause acute renal failure.65,66 The first systematic
review (search date 2000, 7 RCTs and controlled clinical trials, 722
people) found that synthetic membranes had similar effects on
mortality among people with acute renal failure requiring in-centre
haemodialysis as cellulose based membranes (RR 0.92, 95%
CI 0.76 to 1.13).65 Subgroup analysis revealed that synthetic
membranes fared best against unsubstituted cellulose (RR 0.82,
95% CI 0.62 to 1.08), although the result was still not significant.67

The second systematic review (search date 2000, 8 prospective
trials providing survival data, data on recovery of renal function, or
both, 867 people) found that synthetic membranes significantly
increased survival rates (OR 1.37, 95% CI 1.02 to 1.83; P = 0.03)
and showed a non-significant trend toward improved renal recovery
(OR 1.23, 95% CI 0.90 to 1.68; P = 0.18).66 A sensitivity analysis
performed by stratifying studies according to the type of membrane
used in the control group found that the mortality reduction
observed with synthetic membranes was evident when compared
with unsubstituted cellulose, but not when compared with modified
cellulose.

Harms: Severe anaphylactoid reactions in people taking angiotensin con-
verting enzyme inhibitors have been reported occasionally with
certain synthetic biocompatible (see glossary, p 1114) membranes
(exact frequency unknown).67

Comment: Many of the RCTs included in both systematic reviews had meth-
odological limitations, and all studies were underpowered. Differ-
ences in effect on outcomes seem most easily demonstrable when
synthetic membranes are compared with unsubstituted cellulose.
Whether synthetic membranes are superior to modified cellulose
(e.g. cellulose triacetate) remains controversial. However, no study
has shown an advantage with any cellulose based membrane over
synthetic membranes, except that the former are generally less
expensive.

OPTION DOPAMINE

One systematic review found no significant difference in mortality or need
for dialysis between dopamine and control. One additional RCT found that
low dose dopamine did not reduce renal dysfunction compared with
placebo. Dopamine has been associated with important adverse effects,
including extravasation necrosis, gangrene, tachycardia, and conduction
abnormalities.
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Benefits: We found one systematic review32 and one additional RCT.34 The
systematic review (search date 1999, 58 trials, of which 17 were
RCTs, 2149 people) found no significant difference between
dopamine and placebo in mortality or need for dialysis (mortality, 11
trials, 508 people: 4.7% with dopamine v 5.6% with control;
RR 0.83, 95% CI 0.39 to 1.77; need for dialysis, 10 trials, 618
people: 13.9% with dopamine v 16.5% with control; RR 0.89, 95%
CI 0.66 to 1.21).32 The additional RCT (multicentre, double blind,
placebo controlled, 328 people with early renal dysfunction defined
as oliguria [see glossary, p 1114] or increase in serum creatinine)
found no significant difference between low dose dopamine and
placebo in mortality at discharge (69/161 [43%] with dopamine v

66/163 [41%] with placebo; RR 1.06, 95% CI 0.82 to 1.37).34

Harms: Dopamine has recognised adverse effects, including extravasation
necrosis, gangrene, tachycardia, headache, conduction abnormali-
ties, and effects on prolactin. The systematic review and the RCT
provided no data on harms.32,34

Comment: Studies using dopamine to prevent renal failure or to ameliorate
progression have found no benefit (see prevention of acute renal
failure, p 1099). Studies evaluating the effectiveness of dopamine
for the treatment of acute renal failure have focused on early renal
dysfunction and have often included people with normal renal
function who were at risk of acute renal failure.

OPTION LOOP DIURETICS

Underpowered RCTs in people with oliguric renal failure found no
significant difference between loop diuretics and placebo on renal
recovery, the number of days spent on dialysis, or mortality. Loop
diuretics have been associated with toxicity and low renal perfusion.

Benefits: We found no systematic review. We found two RCTs (66 and 58
people, respectively; some in intensive care units, proportion
unknown) comparing intravenous furosemide versus placebo in
people with oliguric acute renal failure of various causes.68,69 In the
second RCT, all people received one dose of furosemide 1 g and
were then randomised to continued treatment or placebo. Neither
RCT found significant differences in renal recovery (first RCT 19/33
[58%] with furosemide v 22/33 [67%] with placebo; RR 0.86, 95%
CI 0.50 to 1.20;68 second RCT 10/28 [36%] with furosemide v

12/28 [43%] with placebo; RR 0.83, 95% CI 0.37 to 1.45)69 or
mortality. The RCTs lacked power to exclude a clinically important
effect of loop diuretics on these outcomes.

Harms: Ototoxicity can occur with high doses of loop diuretics. No adverse
effects were reported in the first trial.68 Deafness occurred in two
people in the second trial; both were randomised to furosemide.
Hearing loss was permanent in one of these people.69 Diuretics
may reduce renal perfusion and add a prerenal component to the
renal failure, but the frequency of this event is uncertain.70 See
harms of loop diuretics to prevent acute renal failure in people at
high risk, p 1100.

Comment: None.
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OPTION CONTINUOUS INFUSION OF LOOP DIURETICS

We found no RCTs comparing continuous infusion with bolus injection of
loop diuretics in critically ill people with acute renal failure.

Benefits: We found no systematic review and no RCTs in critically ill people
with acute renal failure.

Harms: One small crossover RCT (8 people with acute deterioration of
chronic renal failure, mean creatinine clearance 0.28 mL/second)
found that fewer people experienced myalgia when treated with
continuous infusion than with bolus dosing of bumetanide (3/8
[38%] people with bolus dosing v 0/8 [0%] with continuous
infusion).71

Comment: The small crossover trial found that continuous infusion resulted in
a net increase in sodium excretion over 24 hours (mean increase in
sodium excretion 48 mmol/day, 95% CI 16 mmol/day to 60 mmol/
day; P = 0.01).

OPTION INTRAVENOUS ALBUMIN SUPPLEMENTATION PLUS LOOP
DIURETICS

We found no RCTs on the effects of adding intravenous albumin to loop
diuretic treatment in critically ill people with acute renal failure.

Benefits: We found no systematic review and no RCTs evaluating clinical
outcomes in critically ill people with acute renal failure.

Harms: We found insufficient evidence in people with acute renal failure.

Comment: One systematic review (search date 2002, 30 RCTs, 1419 people,
most without acute renal failure) found that albumin increased the
risk of death in unselected critically ill people (mortality 98/704
[14%] with albumin v 58/715 [8%] with control; RR 1.68, CI 1.26
to 2.23). All of the included trials were small and combined highly
heterogeneous populations.72 One crossover RCT (9 people with
nephrotic syndrome) compared three interventions: furosemide
alone, furosemide plus albumin, and albumin alone.73 It found that
furosemide was superior to albumin alone, and furosemide plus
albumin resulted in the greatest urine and sodium excretion. The
clinical significance of this finding is unclear.

OPTION NATRIURETIC PEPTIDES

RCTs found no significant difference between atrial natriuretic peptide,
ularitide (urodilatin), and placebo in dialysis free survival in oliguric and
non-oliguric people with acute renal failure. One of the RCTs found that
atrial natriuretic peptide may reduce survival in non-oliguric people.

Benefits: We found no systematic review but found three RCTs.42,74,75 One
large RCT (504 people) found no overall difference in dialysis free
survival with atrial natriuretic peptide compared with placebo in
people with acute renal failure.42 Preplanned subgroup analysis
suggested a possible benefit to people with oliguria (see glossary,
p 1115), and lower survival rates in non-oliguric people. However, a
recent RCT (220 people)74 in people with oliguric acute renal failure
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found no improvement in dialysis free survival with a 24 hour
infusion of atrial natriuretic peptide compared with placebo. A third
RCT compared ularitide ([urodilatin], a natriuretic peptide with fewer
systemic haemodynamic effects) in a dose finding (5, 20, 40, or
80 ng/kg/minute ularitide), placebo controlled RCT (176 people).
Ularitide did not reduce the requirement for dialysis (people who
needed dialysis: 35% with 5 ng/kg/minute ularitide v 36% with
20 ng/kg/minute ularitide v 28% with 40 ng/kg/minute ularitide v

41% with 80 ng/kg/minute ularitide v 36% with placebo; P = NS).75

Harms: One RCT found that natriuretic peptide caused significant hypoten-
sion compared with placebo (95% with natriuretic peptide v 55%
with placebo; P < 0.01). Also, atrial natriuretic peptide may be
associated with a worse outcome in people with non-oliguric renal
failure (dialysis free survival in 378 non-oliguric people was 48%
with anaritide v 59% with placebo; P = 0.03).74 See harms of
natriuretic peptides, p 1104.

Comment: We found no evidence of significant improvement of acute renal
failure with atrial natriuretic peptide.

GLOSSARY
Biocompatible Artificial materials can induce an inflammatory response. This
response can be humoral (including complement) or cellular. Synthetic dialysis
membranes seem to produce less of an inflammatory response in vitro and are
classified as more “biocompatible”. By contrast, cellulose based membranes (see
below) seem to be less biocompatible (cause more inflammation). When cellulose
based membranes are rendered semi-synthetic by modifications or substitution of
materials like acetate, they may be become more biocompatible. We found no
standards by which this comparison can be made.
Cellulose based Dialysis membranes may be made from cellulose. “Unsubsti-
tuted” cellulose has not undergone modification to attempt to improve biocompat-
ibility. Synthetic membranes do not use cellulose.
Continuous renal replacement therapy Any extracorporeal blood purification
treatment intended to substitute for impaired renal function over an extended
period of time and applied for, or aimed at being applied for, 24 hours a day.
Early allograft dysfunction Renal dysfunction that occurs after renal transplan-
tation, and which is usually secondary to ischaemic injury.
Early renal dysfunction An acute derangement in renal function that is still
evolving.
Glomerular filtration rate The rate of elaboration of protein free plasma filtrate
(ultrafiltration) across the walls of the glomerular capillaries.
Intermittent renal replacement therapy Renal support that is not, nor intended
to be, continuous; usually prescribed for a period of 12 hours or less.
Iso-osmolar contrast media Contrast media that are iso-osmolar compared with
plasma, and therefore of lower osmolality than “low osmolality contrast media”
(see below).
Lipid formulations of amphotericin B Complexes of amphotericin B and phos-
pholipids or sterols. This reduces the toxicity of amphotericin B while preserving its
antifungal activity.
Low osmolality contrast media Contrast media with osmolality between
600–800 mOsm/L.
Multiple organ dysfunction syndrome A syndrome of progressive organ failure,
affecting one organ after another and believed to be the result of persistent or
recurrent infection or inflammation.
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Nephrotoxic agents Any agent that has the potential to produce nephrotoxicity.
Nephrotoxicity Renal parenchymal damage manifested by a decline in glomerular
filtration rate, tubular dysfunction, or both.
Oliguria Urine output of less than 5 mL/kg daily.

Substantive changes
Fluids One RCT added;20 categorisation unchanged.
Dopamine One systematic review added;33 categorisation unchanged.
Acetylcysteine One systematic review found that acetylcysteine reduced contrast
induced renal failure compared with placebo.48 Acetylcysteine recategorised as
Likely to be beneficial.
Low osmolality versus standard contrast media One RCT added;54 categori-
sation unchanged.
Continuous versus intermittent renal replacement therapy One systematic
review added;55 categorisation unchanged.
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TABLE 1 Selected risk factors for acute renal failure (ARF) (see
text, p 1097).

Risk factor Incidence of ARF Comments
Sepsis Unknown Sepsis seems to be a

contributing factor in as
many as 43% of ARF cases5

Aortic clamping Approaches 100%
when > 60 minutes6

Refers to cross-clamping
(no flow) above the renal
arteries

Rhabdomyolysis 16.5%7 None

Aminoglycosides 8–26%8 None

Amphotericin 88% with > 5 g
total dose9

60% overall incidence of
nephrotoxicity
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Benign prostatic hyperplasia
Search date July 2003

Robyn Webber

QUESTIONS

Effects of medical treatments. . . . . . . . . . . . . . . . . . . . . . . . . . . .1121
Effects of surgical treatments . . . . . . . . . . . . . . . . . . . . . . . . . . . .1128
Effects of herbal treatments . . . . . . . . . . . . . . . . . . . . . . . . . . . . .1133

INTERVENTIONS

Beneficial
� Blockers . . . . . . . . . . . . . .1121
5� Reductase inhibitors. . . . .1126
Saw palmetto plant extracts. .1133
Transurethral microwave

thermotherapy . . . . . . . . . .1132
Transurethral resection versus no

surgery . . . . . . . . . . . . . . .1128

Likely to be beneficial
�-Sitosterol plant extract . . . .1134

Unknown effectiveness
Pygeum africanum New . . . .1135
Rye grass pollen extract. . . . .1135
Transurethral resection versus less

invasive surgical
techniques . . . . . . . . . . . .1128

Transurethral resection versus
transurethral needle
ablation . . . . . . . . . . . . . .1133

To be covered in future updates
Open prostatectomy
Other alternative/complementary

treatments

See glossary, p 1136

Key Messages

¶ � Blockers Systematic reviews have found that � blockers improve lower
urinary tract symptom scores compared with placebo. Systematic reviews
found limited evidence that different � blockers have similar effects. RCTs
found limited evidence that � blockers improved symptom scores compared
with the 5� reductase inhibitor finasteride. One RCT found no significant
difference between tamsulosin and saw palmetto plant extracts in symptom
scores or maximum flow rate after 1 year. Another RCT found limited evidence
suggesting that � blockers were less effective than transurethral microwave
thermotherapy in improving symptoms over 18 months. We found no RCTs
comparing � blockers versus surgical treatment.

¶ 5� Reductase inhibitors One systematic review and additional RCTs have
found that 5� reductase inhibitors improve symptom scores and reduce
complications compared with placebo. The review found that 5� reductase
inhibitors were associated with more adverse events than placebo, including
decreased libido, impotence, and ejaculatory dysfunction. RCTs found limited
evidence that the 5� reductase inhibitor finasteride was less effective at
improving symptom scores than � blockers. One systematic review found no
significant difference in symptom scores between finasteride and saw palmetto
plant extracts. We found no RCTs comparing 5� reductase inhibitors versus
surgical treatment.
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¶ Saw palmetto plant extracts One systematic review has found that saw
palmetto plant extracts improve symptom scores compared with placebo. It
found no significant difference in symptom scores between saw palmetto plant
extracts and the � blocker tamsulosin or the 5� reductase inhibitor finasteride.
One RCT found no significant difference in symptom scores between tamsu-
losin and tamsulosin plus saw palmetto plant extracts.

¶ Transurethral microwave thermotherapy RCTs found that transurethral
microwave thermotherapy reduced symptom scores compared with sham
treatment. We found limited evidence that thermotherapy was less effective in
relieving short term symptoms than transurethral resection. One RCT found
that transurethral microwave thermotherapy improved symptom scores over
18 months compared with � blockers.

¶ Transurethral resection versus no surgery RCTs found that transurethral
resection reduced symptom scores more than watchful waiting, and did not
increase the risk of erectile dysfunction or incontinence.

¶ �-Sitosterol plant extract One systematic review has found that �-sitosterol
plant extract improves lower urinary tract symptom scores compared with
placebo in the short term. We found no RCTs comparing �-sitosterol plant
extract versus other treatments.

¶ Pygeum africanum One systematic review found limited evidence that
Pygeum africanum increased peak urinary flow and reduced residual urine
volume at 4–16 weeks compared with placebo. We found no RCTs comparing
Pygeum africanum versus other treatments.

¶ Rye grass pollen extract One systematic review found limited evidence that
rye grass pollen extract increased self rated improvement and reduced nocturia
at 12–24 weeks compared with placebo. However, the review identified only
two small RCTs, from which we were unable to draw reliable conclusions. We
found no RCTs comparing rye grass pollen extract versus other treatments.

¶ Transurethral resection versus less invasive surgical techniques RCTs
found no significant difference in symptom scores between transurethral
resection and transurethral incision or between transurethral resection and
electrical vaporisation. RCTs found limited evidence that transurethral resec-
tion improved symptom scores more than visual laser ablation but that
transurethral resection may be associated with a higher risk of blood transfu-
sion.

¶ Transurethral resection versus transurethral needle ablation One RCT
found that transurethral resection reduced symptom scores compared with
transurethral needle ablation after 1 year, although transurethral needle
ablation caused fewer adverse effects.

DEFINITION Benign prostatic hyperplasia is defined histologically. Clinically, it is
characterised by lower urinary tract symptoms (urinary frequency,
urgency, a weak and intermittent stream, needing to strain, a sense
of incomplete emptying, and nocturia) and can lead to complica-
tions, including acute urinary retention.

INCIDENCE/
PREVALENCE

Estimates of the prevalence of symptomatic benign prostatic hyper-
plasia range from 10–30% for men in their early 70s, depending on
how benign prostatic hyperplasia is defined.1

AETIOLOGY/
RISK FACTORS

The mechanisms by which benign prostatic hyperplasia causes
symptoms and complications are unclear, although bladder outlet
obstruction is an important factor.2 The best documented risk
factors are increasing age and normal testicular function.3
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PROGNOSIS Community and practice based studies suggest that men with lower
urinary tract symptoms can expect slow progression of the symp-
toms.4,5 However, symptoms can wax and wane without treatment.
In men with symptoms of benign prostatic hyperplasia, rates of
acute urinary retention range from 1–2% a year.5–7

AIMS OF
INTERVENTION

To reduce or alleviate lower urinary tract symptoms; to prevent
complications; and to minimise adverse effects of treatment.

OUTCOMES Burden of lower urinary tract symptoms including peak urinary flow
rate; residual urine volume, and rates of acute urinary retention and
prostatectomy, self rated improvement; and adverse effects of
treatment. Symptoms are measured using the validated Interna-
tional Prostate Symptom Score (IPSS), which includes seven ques-
tions measuring symptoms on an overall scale from 0–35, with
higher scores representing more frequent symptoms.8 RCTs
reported in this chapter used a variety of symptom based assess-
ment instruments, including the Boyarsky Symptom Score (see
glossary, p 1136) and the American Urological Association Symp-
tom Index (AUASI) (see glossary, p 1136).

METHODS This review was originally based on ongoing Medline searches and
prospective journal hand searches by the Patient Outcomes
Research Team for Prostatic Diseases (Agency for Health Care
Policy and Research grant number HS0839). Clinical Evidence

search and appraisal July 2003.

QUESTION What are the effects of medical treatments?

OPTION � BLOCKERS

Systematic reviews have found that � blockers improve lower urinary tract
symptom scores compared with placebo. Systematic reviews found
limited evidence that different � blockers have similar effects. RCTs
found limited evidence that � blockers improved symptom scores
compared with the 5� reductase inhibitor finasteride. One RCT found no
significant difference between tamsulosin and saw palmetto plant
extracts in symptom scores or maximum flow rate after 1 year. Another
RCT found limited evidence suggesting that � blockers were less effective
than transurethral microwave thermotherapy in improving symptoms over
18 months. We found no RCTs comparing � blockers versus surgical
treatment.

Benefits: Versus placebo: We found four systematic reviews9–12 and three
subsequent RCTs.13–15 Two systematic reviews assessed any �
blocker (search dates 1998, 21 RCTs;9 and 1999, 24 RCTs10), one
systematic review assessed tamsulosin (search date 2000, 6
RCTs11), and one systematic review assessed terazosin (search
date 2001, 10 RCTs12). Most RCTs included in the first two reviews
found a greater improvement in symptom scores with � blockers
than with placebo, but overall results were not reported (results
presented graphically or in tabular form).9,10 The largest RCT (2084
men) identified by the reviews11,12 compared terazosin at doses of
up to 10 mg daily for 1 year versus placebo.16 It found that terazosin
significantly improved International Prostate Symptom Score (IPSS)
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compared with placebo (mean –7.6 points from baseline with
terazosin v –3.7 with placebo; mean change, terazosin v placebo
–3.9 points, 95% CI –5.5 points to –3.3 points).16 One RCT (81
men) included in the first review11 found that sustained release
alfuzosin (5 mg twice daily) for 48 hours significantly increased the
proportion of men who were able to pass urine after catheter
removal in men catheterised for acute retention compared with
placebo (22/40 [55%] with alfuzosin v 12/41 [29%] with placebo;
OR 2.95, 95% CI 1.08 to 8.21).17 The third review found that
tamsulosin (0.4 or 0.8 mg/day) significantly improved symptom
scores and peak urine flow compared with placebo (WMD for mean
change in Boyarsky Symptom Score [see glossary, p 1136] for
0.4 mg tamsulosin v placebo –1.1 points, 95% CI –1.49 points to
–0.72 points; for 0.8 mg tamsulosin v placebo –1.6 points, 95% CI
–2.3 points to –1.0 points; WMD for change in peak urine flow from
baseline for 0.4 mg tamsulosin 1.1 mL/second, 95% CI 0.59 mL/
second to 1.51 mL/second; for 0.8 mg tamsulosin 1.1 mL/second,
95% CI 0.65 mL/second to 1.48 mL/second).11 The fourth review
found that terazosin improved the Boyarsky Symptom Score and
the American Urological Association Symptom Index (AUASI — see
glossary, p 1136) at 4–52 weeks compared with placebo, but it did
not assess the significance of the difference between groups (mean
improvement in Boyarsky Symptom Score in 4 RCTs 37% with
terazosin v 15% with placebo, P value not reported; mean improve-
ment in AUASI in 2 RCTs 38% for terazosin v 17% for placebo, P
value not reported).12 It also found that terazosin improved peak
urinary flow rates compared with placebo (improvement 23% with
terazosin v 11% with placebo, P value not reported). The first
subsequent RCT (795 men) compared three interventions: stand-
ard doxazosin, controlled released doxazosin, and placebo.13 It
found that more men had a reduction from baseline in IPSS of at
least 30% with either formulation of doxazosin compared with
placebo, but it did not report the significance of the difference
between groups (74.7% with standard doxazosin v 73.5% with
controlled release doxazosin v 53.5% with placebo; absolute figures
and P value not reported). The second subsequent RCT (536 men)
compared prolonged release alfuzosin 10 mg versus placebo, and
prolonged release alfuzosin 15 mg versus placebo.14 It found that
alfuzosin 10 and 15 mg significantly improved symptom scores
compared with placebo (mean change in IPSS from baseline at end
point –3.6 points with alfuzosin 10 mg v –3.4 points with alfuzosin
15 mg v –1.6 points with placebo; alfuzosin 10 mg v placebo,
P = 0.001; alfuzosin 15 mg v placebo, P = 0.004). It found no
significant difference in symptom scores between 10 and 15 mg
alfuzosin. The third subsequent RCT (1095 men) compared four
interventions: standard doxazosin, finasteride, doxazosin plus fin-
asteride, and placebo.15 It found that doxazosin significantly
improved total IPSS scores from baseline over 1 year compared
with placebo (503 men: mean change –8.4 with doxazosin v –5.4
with placebo; P < 0.001). It also found that doxazosin significantly
improved peak urinary flow rate (mean change +3.6 mL/second
with doxazosin v +1.3 mL/second for placebo; P < 0.001).15

Versus each other: We found two systematic reviews, one com-
paring tamsulosin versus other � blockers (search date 2000, 5
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RCTs)11 and one comparing terazosin versus other � blockers
(search date 2001, 6 RCTs),12 one additional RCT,18 and two
subsequent RCTs (reported in the same paper).19 The first review
did not pool results for comparisons between tamsulosin and all
other � blockers combined.11 It found no significant difference
between tamsulosin 0.2 mg daily and terazosin 2–5 mg daily in
IPSS and urine flow (4 RCTs; WMD for change in IPSS –0.72 points,
95% CI –2.54 points to +1.51 points; WMD for change in peak
urine flow –0.26 mL/second, 95% CI –1.12 mL/second to
+0.60 mL/second). It found no significant difference in symptoms
between tamsulosin and alfuzosin or between tamsulosin and
prazosin (tamsulosin v alfuzosin: 1 RCT; improvement in Boyarsky
Symptom Score about 40% in each group; increase in peak urine
flow about 16% in each group; tamsulosin v prazosin: 1 RCT;
improvement in IPSS 26% with tamsulosin v 38% with prazosin;
improvement in peak urine flow 15% with tamsulosin v 27% with
prazosin, P values reported as non-significant, CI not reported). The
second review found no significant difference between terazosin
and tamsulosin in IPSS scores or peak urinary flow rates (3 RCTs;
improvement in IPSS score 40% with terazosin v 41% with tamsu-
losin; WMD of IPSS score +0.72 points, 95% CI –1.51 points to
+2.93 points; increase in peak flow 25% with terazosin v 29% with
tamsulosin; WMD +0.26%, 95% CI –0.60% to +1.12%).12 It
found similar Boyarsky Symptom Scores for terazosin compared
with doxazosin, and similar IPSS scores for terazosin and prazosin
(terazosin v doxazosin: 1 RCT; improvement in Boyarsky Symptom
Score 38–47% with terazosin v 42% with doxazosin, P value not
reported; terazosin v prazosin: 1 RCT; improvement in IPPS score
39% with terazosin v 38% with prazosin; P value not reported). The
additional RCT (103 people) found no significant difference in
Boyarsky Symptom Score at 21 days between alfuzosin and pra-
zosin (change in score: –2.6 with alfuzosin v – 2.8 with prazosin; P
value not reported).18 The results of the two subsequent RCTs (total
1475 men) were combined in a meta-analysis.19 It found no
significant difference between standard and controlled release
doxazosin in IPSS improvement from baseline (–7.9 points with
controlled release v –8.0 points with standard; adjusted mean
difference –0.1 points, 95% CI –0.5 points to +0.3 points).19

Versus 5� reductase inhibitors: We found one systematic review
(search date 2001, 1 RCT, 1229 men)12, and one additional20 and
two subsequent RCTs.15,21 The RCT identified by the review12 was
poor quality (see comment below). It compared three interventions:
terazosin, finasteride, and terazosin plus finasteride.22 It found that
terazosin significantly reduced AUASI score compared with finas-
teride (mean change in AUASI score –6.1 points with terazosin v

–3.2 points with finasteride; WMD –2.80 points, 95% CI –3.88
points to –1.72 points; P < 0.001). There was no significant
difference between finasteride plus terazosin and terazosin alone.
The additional RCT (1051 men) compared alfuzosin versus finas-
teride versus both drugs combined over 6 months.20 It found that
alfuzosin significantly decreased the mean IPSS score from base-
line compared with finasteride, and it found no significant difference
between alfuzosin alone and alfuzosin plus finasteride.20 The sec-
ond subsequent RCT (1095 men) compared four interventions:
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standard doxazosin, finasteride, doxazosin plus finasteride, and
placebo.15 It found that both doxazosin and doxazosin plus finas-
teride significantly improved total IPSS and peak urinary flow rate
over 1 year compared with finasteride alone (759 men; P < 0.05).
The second subsequent RCT (205 men) compared tamsulosin
versus finasteride.21 It found that tamsulosin was significantly more
effective than finasteride in improving IPSS score and mean peak
urinary flow at 4 weeks (mean change in IPSS –3.5 with tamsulosin
v –1.9 with finasteride; mean peak flow 1.0 mL/second with tam-
sulosin v +0.3 mL/second with finasteride; P < 0.05 for both out-
comes) but found no significant difference in scores at 24 weeks
(mean change in IPSS –6.9 with tamsulosin v –5.8 with finasteride;
mean peak flow: +2.2 mL/second with tamsulosin v +2.2 mL/
second with finasteride; P reported as non-significant, CI not
reported for either outcome). Versus transurethral microwave
thermotherapy: See benefits of transurethral microwave thermo-
therapy, p 1132. Versus saw palmetto plant extracts: See
benefits of saw palmetto plant extracts, p 1133.

Harms: Versus placebo: The first systematic review found that withdrawals
because of adverse events were similar with alfuzosin, tamsulosin
(0.4 mg dose), and placebo (results presented graphically; CI not
reported).9 There was little observable difference in rates of dizzi-
ness between either alfuzosin or tamsulosin compared with placebo
(results presented graphically; CI not reported). However, terazosin
and doxazosin increased dizziness compared with placebo (results
presented graphically; CI not reported). One non-systematic review
of RCTs (3 RCTs, 830 people) suggested that both selective and less
selective � blockers may be associated with abnormal ejaculation;
the risk of abnormal ejaculation was significantly higher with tam-
sulosin than with placebo (4.5% with tamsulosin v 1.0% with
placebo; P = 0.042).23 Another systematic review found no signifi-
cant difference between tamsulosin and placebo in withdrawal
because of adverse events (4 RCTs; RR 1.08, 95% CI 0.72 to
1.62).11 However, it found that tamsulosin significantly increased
abnormal ejaculation, rhinitis, and dizziness compared with placebo
(abnormal ejaculation: 4 RCTs; AR 10.8% with tamsulosin v < 1%
with placebo; RR 17.0, 95% CI 2.5 to 114.0; rhinitis: 4 RCTs;
AR 11.2% with tamsulosin v 6% with placebo; RR 1.84, 95%
CI 1.24 to 2.72; dizziness: 5 RCTs; AR 11.9% with tamsulosin v

7.8% with placebo; RR 1.50, 95% CI 1.13 to 1.98). Another
systematic review found that terazosin significantly increased dizzi-
ness, asthenia, and postural hypotension compared with placebo
(dizziness: 6 RCTs; RR 2.43, 95% CI 1.82 to 3.25; asthenia: 5
RCTs; RR 2.24, 95% CI 1.68 to 3.00; postural hypotension: 4 RCTs;
RR 5.27, 95% CI 5.27 to 10.72).12 It found no significant differ-
ence in discontinuation rates between terazosin and placebo (10
RCTs: 27% with terazosin v 34% with placebo; RR 0.94, 95%
CI 0.76 to 1.17). Discontinuations because of adverse events were
significantly higher with terazosin compared with placebo (6 RCTs:
229/1817 [12.6%] with terazosin v 140/1607 [8.7%] with pla-
cebo; RR 1.50, 95% CI 1.23 to 1.83). Versus each other: We
found three systematic reviews assessing harms.9,11,12 The first
review found no significant difference between tamsulosin and a
less selective � blocker, alfuzosin (1 RCT; dizziness 7%, asthenia
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2%, and postural hypotension 2% of men in each group).9 The
second review comparing tamsulosin versus other � blockers found
that discontinuation of treatment due to adverse effects was less
likely with tamsulosin 0.2 mg daily than with terazosin (4 RCTs;
RR 0.15, 95% CI 0.04 to 0.57).11 However, tamsulosin 0.4 or
0.2 mg daily was associated with greater all cause withdrawal from
treatment than alfuzosin or prazosin, although the differences were
not significant (tamsulosin v alfuzosin: 1 RCT; RR for withdrawal
1.46, 95% CI 0.66 to 3.25; tamsulosin v prazosin: 1 RCT; RR for
withdrawal 2.87, 95% CI 0.65 to 12.65). The review found no
significant difference between tamsulosin and alfuzosin in dizziness
(1 RCT: AR 6.8% with tamsulosin v 7.3% with alfuzosin; RR 0.94,
95% CI 0.39 to 2.29), asthenia (1 RCT: AR 3% with tamsulosin v

1.6% with alfuzosin; RR 1.88, 95% CI 0.35 to 10.08), headache (1
RCT: AR 7.6% with tamsulosin v 3.2% with alfuzosin; RR 2.35, 95%
CI 0.76 to 7.29). The review also found that risk of abnormal
ejaculation increased with increasing dose of tamsulosin (0% with
0.2 mg/day; 18% with 0.8 mg/day; CI not reported). The third review
found no significant difference in discontinuation rates between
terazosin and either prazosin or doxazosin (terazosin v prazosin: 1
RCT; RR 3.93, CI 95% 0.92 to 16.72; terazosin v doxazosin: 1 RCT;
RR 1.75, 95% CI 0.48 to 6.41).12 The review found no significant
difference between terazosin and alfuzosin in dizziness (1 RCT;
5.1% with terazosin v 0% with alfuzosin; RR 4.50, 95% CI 0.22 to
90.64). It found no significant difference in dizziness or headache
between terazosin and doxazosin (dizziness: 1 RCT; 14.3% with
terazosin v 4.5% with doxazosin; RR 3.14, 95% CI 0.35 to 27.88;
headache: 1 RCT; 4.8% with terazosin v 4.5% with doxazosin;
RR 1.05, 95% CI 0.07 to 15.69) but it may have lacked power to
exclude a clinically important effect. Versus 5� reductase
inhibitors: In the RCT identified by the review comparing terazosin
versus finasteride, dizziness, generalised weakness, rhinitis, and
postural hypotension were more common with terazosin than with
finasteride (dizziness: 26% with terazosin v 8% with finasteride;
generalised weakness: 14% with terazosin v 7% with finasteride;
rhinitis: 7% with terazosin v 3% with finasteride; postural hypoten-
sion: 8% with terazosin v 2% with finasteride; significance not
reported for any comparison), whereas sexual dysfunction was
more common in men taking finasteride (impotence: 9% with
finasteride v 6% with terazosin; significance not reported).22 The
other RCTs gave no information on adverse effects.15,20,21 Versus
transurethral microwave thermotherapy: See harms of
transurethral microwave thermotherapy, p 1132. Versus saw
palmetto plant extracts: See harms of saw palmetto plant
extracts, p 1134.

Comment: Men with severe symptoms can expect the largest absolute fall in
their symptom scores with medical treatment.16,24 Prazosin, tera-
zosin, and doxazosin lower blood pressure and may be used to treat
both hypertension and benign prostatic hyperplasia.25 The RCT
included in the review that compared � blockers versus 5� reduct-
ase inhibitors is limited by its small sample size, low drug doses, and
unclear methods of randomisation and blinding.12
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OPTION 5� REDUCTASE INHIBITORS

One systematic review and additional RCTs have found that 5� reductase
inhibitors improve symptom scores and reduce complications compared
with placebo. The review found that 5� reductase inhibitors were
associated with more adverse events than placebo, including decreased
libido, impotence, and ejaculatory dysfunction. RCTs found limited
evidence that the 5� reductase inhibitor finasteride was less effective at
improving symptom scores than � blockers. One systematic review found
no significant difference in symptom scores between finasteride and saw
palmetto plant extracts. We found no RCTs comparing 5� reductase
inhibitors versus surgical treatment.

Benefits: Versus placebo: We found one systematic review (search date
1999, 12 RCTs, 11 338 men),10 one subsequent RCT (generating
numerous publications)7,26–29 and two additional RCTs.15,30 Ten of
the 12 RCTs included in the systematic review found that finasteride
significantly reduced symptom scores compared with placebo.10

The first RCT in the review (2902 men) found that 5 mg finasteride
significantly improved symptom scores compared with placebo at
24 months (change in Boyarsky Symptom Score [see glossary,
p 1136]: –20% with finasteride v –13% with placebo; P < 0.001).
The second RCT in the review (2112 men) found that 5 mg
finasteride significantly improved symptom scores compared with
placebo at 12 months (change in American Urological Association
Symptom Index [AUASI — see glossary, p 1136] score: –26% with
finasteride v –20% with placebo; P < 0.01). The third RCT in the
review (496 men) found that 5 mg finasteride significantly improved
symptom scores compared with placebo at 12 months (change in
Boyarsky Symptom Score: –20% with finasteride v –14% with
placebo; P < 0.05). The fourth RCT in the review (472 men) found
that 5 mg finasteride significantly improved symptom scores com-
pared with placebo at 24 months (change in Boyarsky Symptom
Score: –13% with finasteride v –4% with placebo; P < 0.01). The
fifth RCT in the review (707 men) found that 5 mg finasteride
significantly improved symptom scores compared with placebo at
24 months (change in Boyarsky Symptom Score: –15% with finas-
teride v +2% with placebo; P < 0.01). The sixth RCT in the review
(895 men) found that 5 mg finasteride significantly improved symp-
tom scores compared with placebo at 12 months (change in
Boyarsky Symptom Score: –26% with finasteride v –10% with
placebo; P < 0.05). The seventh RCT in the review (46 men) found
that 5 mg finasteride significantly improved symptom scores com-
pared with placebo at 6 months (change in AUASI score: –30% with
finasteride v –12% with placebo; P < 0.05). The eighth RCT in the
review (2760 men) found that 5 mg finasteride significantly
improved symptom scores compared with placebo (change in
AUASI scores: –17% with finasteride v –7% with placebo;
P < 0.001). The ninth RCT in the review (99 men) found that 5 mg
finasteride significantly improved symptom scores compared with
placebo at 12 months (change in AUASI score: –30% with finas-
teride v –10% with placebo; P < 0.05). The 10th RCT in the review
(182 men) found that 5 mg finasteride significantly improved symp-
tom scores compared with placebo at 6 months (change in Boyar-
sky Symptom Score: –23% with finasteride v –9% with placebo;
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P = 0.05). The 11th RCT in the review (615 men) found no
significant difference in symptom scores between 1–10 mg finas-
teride and placebo at 12 months (change in AUASI score: –20%
with finasteride v –16% with placebo; P = 0.63). The 12th RCT in
the review (52 men) found that finasteride improved symptom
scores at 3 months compared with placebo but the significance of
the difference between groups was not reported in the review
(change in AUASI score: –21% with finasteride v –19% with pla-
cebo). The first subsequent RCT (3040 men) compared finasteride
5 mg daily versus placebo.7 After 4 years, finasteride significantly
reduced symptom scores compared with placebo (difference in
symptom score –1.6 points, 95% CI –2.5 points to –0.7 points
[range of score 0–34 points]). It also found that finasteride signifi-
cantly reduced the risk of acute urinary retention and prostatectomy
compared with placebo (urinary retention 6.6% with finasteride v

2.8% with placebo; NNT 26, 95% CI 22 to 38; prostatectomy 8.3%
with finasteride v 4.2% with placebo; NNT 24, 95% CI 19 to 37).
There was a greater effect among men with higher concentrations of
prostate specific antigen at baseline (3.3–12.0 ng/mL), reflecting
larger prostates (risk of either acute urinary retention or needing
prostatectomy: 19.9% with placebo v 8.3% with finasteride; NNT 8,
95% CI 7 to 11).27 The RCT also found that, after 4 years, finas-
teride produced a larger fall in International Prostate Symptom
Score compared with placebo. The fall was greater for men with
prostate specific antigen levels greater than 1.3 ng/mL than for men
with prostate specific antigen levels equal to or lower than 1.3 ng/
mL.26 The second subsequent RCT (1095 men) compared four
interventions: finasteride, standard doxazosin, doxazosin plus fin-
asteride, and placebo.15 It found no significant difference between
finasteride and placebo in International Prostate Symptom Score or
peak urinary flow rate over 1 year (492 men; P reported as non-
significant, CI not reported).15 The third subsequent RCT (4325
men) compared dutasteride versus placebo.30 It found that, com-
pared with placebo, dutasteride significantly improved AUASI scores
(–4.5 with dutasteride v –2.3 with placebo; P < 0.001), and peak
urinary flow rate after 24 months (+2.2 mL/second with dutasteride
v +0.6 mL/second with placebo; P < 0.001).30 Versus �
blockers: See benefits of � blockers, p 1121. Versus saw
palmetto plant extracts: See benefits of saw palmetto plant
extracts, p 1133.

Harms: Versus placebo: The systematic review found that finasteride
increased adverse events in the first year compared with placebo.10

The most common adverse events with finasteride in the first year
were decreased libido, impotence, and ejaculatory dysfunction. The
largest RCT (3168 men) found decreased libido, increased impo-
tence, and increased ejaculatory dysfunction compared with pla-
cebo (decreased libido 4.0% v 2.8%; reported as non-significant;
increased impotence 6.6% v 4.7%; reported as significant; ejacu-
latory dysfunction 2.1% v 0.6%; reported as significant; none of the
P values reported). Another large RCT (2342 men) found decreased
libido, increased impotence, and increased ejaculatory dysfunction
compared with placebo (decreased libido 3.1% v 1.2%; reported as
significant; impotence 6.8% v 3.2%; reported as significant;
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increased ejaculatory dysfunction 2.3% v 0.5%; reported as signifi-
cant; none of the P values reported). The large subsequent 4 year
RCT (3040 men) found that, after the first year of treatment, there
was no significant difference in decreased libido (2.6% v 2.6%) or
impotence (5.1% v 5.1%) between finasteride and placebo, but
there was still a slightly greater rate of ejaculation disorder (0.2% v

0.1%; significance not tested).7 Although finasteride reduced con-
centrations of prostate specific antigen by a mean of 50% (indi-
vidual responses were highly variable), its use for up to 4 years did
not change the rate of detection of prostate cancer compared with
placebo.7 The additional RCTs did not address harms. Versus �
blockers: See harms of � blockers, p 1124. Versus saw palmetto
plant extracts: See harms of saw palmetto plant extracts, p 1134.

Comment: We found two non-systematic reviews comparing finasteride versus
placebo.31,32 One of the non-systematic reviews (6 RCTs) found
that finasteride significantly decreased symptom scores compared
with placebo (difference in symptom score –0.9 points, 95% CI
–1.2 points to –0.6 points [range of score 0–30 points]).32 The
benefit over placebo was greatest in men with larger prostates
(≥ 40 g). The other non-systematic review (meta-analysis of 3 RCTs)
found that finasteride reduced acute urinary retention requiring
catheterisation after 2 years from 2.7% to 1.1%.31 The meta-
analysis also found that finasteride was significantly more effective
than placebo in men with larger prostates at 1–2 years. However,
the absolute difference in mean decrease of symptom score from
baseline between men with the smallest and largest prostates was
only about 1 point. The relative effectiveness of finasteride com-
pared with placebo also seemed higher in men with slightly raised
prostate specific antigen levels, and it is assumed that the higher
prostate specific antigen is a proxy for a larger prostate.26

QUESTION What are the effects of surgical treatments?

OPTION TRANSURETHRAL RESECTION OF THE PROSTATE

RCTs found that transurethral resection of the prostate reduced symptom
scores more than watchful waiting, and did not increase the risk of
erectile dysfunction or incontinence. RCTs found no significant difference
in symptom scores between transurethral resection and transurethral
incision or between transurethral resection and electrical vaporisation.
RCTs found limited evidence that transurethral resection improved
symptom scores more than visual laser ablation but may be associated
with a higher risk of blood transfusion.

Benefits: Versus watchful waiting: We found no systematic review. We
found two RCTs comparing transurethral resection of the prostate
(TURP) versus watchful waiting.33,34 The first RCT (556 men with
moderate symptoms of benign prostatic hyperplasia) found that
TURP significantly improved symptom scores compared with watch-
ful waiting (90% with TURP v 39% with watchful waiting;
P < 0.001). After 5 years, the treatment failure rate was 10% with
TURP compared with 21% with watchful waiting (NNT 9, 95% CI 7 to
17), and 36% of men assigned to watchful waiting had crossed over
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to surgery.35 Treatment failure was defined as death, acute urinary
retention, high residual urine volume, renal azotaemia, bladder
stones, persistent incontinence, or a high symptom score. The
major categories of treatment failure reduced by TURP were acute
urinary retention, development of a large bladder residual
(> 350 mL), and deterioration to a severe symptom level. The
second RCT (223 men) had a shorter duration of follow up (7.5
months).34 It found that TURP significantly improved the Interna-
tional Prostate Symptom Score (IPSS) compared with watchful
waiting (difference in IPSS 10.4 points, 95% CI 8.5 points to 12.3
points). Versus less invasive techniques: We found four system-
atic reviews36–39 and four subsequent RCTs.40–43 The first system-
atic review (search date 1999, 9 RCTs) compared TURP versus
transurethral incision.36 Four of the included RCTs (243 men)
examined symptom scores at 12 months and found no significant
difference between TURP and transurethral incision (WMD +0.2
points, 95% CI –0.8 points to +1.1 points). The review found little
good, long term evidence. The second systematic review (search
date 1999, 5 RCTs) compared TURP versus visual laser ablation (4
RCTs, 331 men) or laser contact vaporisation (1 RCT, 28 men).37

The review did not perform a meta-analysis. It found that TURP was
more effective at reducing symptom score than visual laser ablation
but increased the length of hospital stay. The largest RCT (151 men)
identified by the second review found that TURP significantly
improved symptom scores compared with ablation at 52 weeks
(American Urological Association Symptom Index [see glossary,
p 1136] mean score reduced from 18.2 to 5.1 with TURP v from
18.1 to 7.7 with laser ablation). The review found no significant
difference between TURP and laser contact vaporisation in symp-
tom scores or quality of life at 12 months’ follow up. The third
systematic review (search date 1999, 5 RCTs, 454 men) compared
TURP versus electrical vaporisation.38 It found no significant differ-
ence in symptom scores at 12–24 months between TURP and
electrical vaporisation, although symptoms were improved more
with electrical vaporisation (3 RCTs, figures reported as SMD
+0.21, 95% CI –0.03 to +0.44). The fourth systematic review
(search date 2002, 16 RCTs) compared TURP versus contact laser
vaporisation (7 RCTs, 501 men) or visual laser ablation (8 RCTs,
864 men) or a hybrid laser technique (4 RCTs, 276 men).39 For
men undergoing contact laser vaporisation, the review analysed
results separately for comparisons of TURP versus Nd:YAG or versus
holmium laser resection. The review found no significant difference
in symptom scores at 12 months between transurethral resection
and Nd:YAG contact laser (2 RCTs; WMD +2.08 points, 95% CI
–0.36 points to +4.51 points) or between TURP and holmium laser
resection (5 RCTs; WMD +0.10 points, 95% CI –2.08 points to
+1.88 points). It also found no significant difference in peak urinary
flow at 12 months between TURP and Nd:YAG contact laser (4
RCTs; WMD 1.9 mL/second, 95% CI –0.21 mL/second to
+4.02 mL/second). However, it found that holmium laser resection
significantly reduced peak urinary flow rate at 12 months compared
with TURP (1 RCT; WMD –4.8 mL/second, 95% CI –8.79 mL/second
to –0.81 mL/second). It found similar reductions in symptoms
scores at 12 months between TURP and visual laser ablation (mean
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decrease 63% with TURP v 59% with visual laser). The reported
differences in significance between TURP and visual laser ablation
varied depending on whether mean changes in symptom scores or
mean scores at follow up had been recorded. If mean change in
symptom scores was assessed, TURP was significantly less effective
than visual laser ablation in reducing symptoms over 7–12 months
(3 RCTs; WMD –2.5 points, 95% CI –4.24 points to –0.70 points).
However, if mean symptom score at follow up was assessed there
was no significant difference between TURP and visual laser abla-
tion at 6 or 12 months (WMD 0.21 points, 95% CI –2.28 points to
+2.70 points). The first subsequent RCT (98 men) found that TURP
reduced surgical retreatment rates after 5 years compared with
laser ablation (18/47 [38%] with visual laser ablation v 8/51 [16%]
with TURP; P = 0.006).40 The other subsequent RCTs compared
TURP versus electrical vaporisation; all found similar improvements
in symptoms between treatments.41–43 The second subsequent
RCT (100 men) found similar symptom scores at 3 months after
treatment between TURP and electrical vaporisation (mean IPSS
decreased from 21.6 points to 5.0 points with TURP v from 19.4
points to 4.0 points with vaporisation; CI and P value for direct
comparison not reported).41 The third subsequent RCT (185 men)
also found similar improvements symptoms at 12 months (mean
decrease in IPSS from baseline 12.8 points for TURP v 12.5 points
for vaporisation; CI and P value not reported).42 The fourth subse-
quent RCT (235 men) found no significant difference between TURP
and electrical vaporisation after 6 months (mean change in IPSS
from baseline: 20.9 to 6.9 with TURP v 20.7 to 8.5 with electrical
vaporisation; mean increase in flow rate: 10.5 to 22.3 mL/second
with TURP v 10.1 to 19.6 mL/second with electrical vaporisation;
P > 0.12).43 Versus transurethral microwave therapy: See ben-
efits of transurethral microwave thermotherapy, p 1132. Versus
transurethral needle ablation: See benefits of transurethral
needle ablation, p 1133.

Harms: Analysis of administrative data found that mortality in the 30 days
after TURP for benign prostatic hyperplasia ranged from 0.4% for
men aged 65–69 years to 1.9% for men aged 80–84 years, and
has fallen in recent years.44 In one review of observational studies,
TURP for benign prostatic hyperplasia was associated with immedi-
ate surgical complications in 12% of men, bleeding requiring
intervention in 2%, erectile dysfunction in 14%, retrograde ejacu-
lation in 74%, and incontinence in about 5%.45–47 Analysis of
claims data found a reoperation rate, implying need for retreat-
ment, of about 1% a year.44 However, in the only comparative trial,
men randomised to prostatectomy did not seem to have a greater
rate of erectile dysfunction or incontinence than did men assigned
to watchful waiting.33,35 One systematic review found that visual
laser ablation was associated with a lower risk of blood transfusion
than TURP but with a higher risk of urinary tract infection (blood
transfusion: 0/145 [0%] with laser ablation v 15/146 [10%] with
TURP; RR 0.09, 95% CI 0.02 to 0.47; urinary tract infection:
RR 3.85, 95% CI 1.87 to 7.94; absolute figures not reported).37

The largest RCT found fewer cases of blood transfusion with visual
laser ablation compared with TURP (0/76 [0%] with laser ablation v

12/75 [16%] with TURP). The third systematic review found that
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TURP and electrical vaporisation had similar risks of blood transfu-
sion, irritative symptoms, and urinary tract infections, although
confidence intervals were large.38 However, electrical vaporisation
was associated with a significant increase in the risk of urinary
retention (17.1% with electrical vaporisation v 3.8% with TURP;
RR 3.64, 95% CI 1.68 to 7.92; absolute figures not reported)
compared with TURP. One RCT (150 men) in the review reported
more transient stress urinary incontinence with electrical vaporisa-
tion than with TURP (13/70 [19%] with electrical vaporisation v

0/80 [0%] with TURP). Most of the RCTs included in the fourth
systematic review did not comprehensively report adverse effects.39

However, the review found that significantly more men undergoing
TURP required blood transfusion (RR 25.0, 95% CI 5.9 to 100) and
developed urethral strictures (RR 2.3, 95% CI 1.3 to 3.8) than men
undergoing any laser procedure. It also found that urinary retention
was significantly more common following treatment with any laser
technique than treatment with TURP (RR 2.3, 95% CI 1.4 to 3.9),
and that visual laser techniques had a higher incidence of dysuria
(RR 3.6, 95% CI 1.0 to 13.1) and urinary tract infection (RR 2.2,
95% CI 1.0 to 4.9) than TURP.39 One subsequent RCT (100 men)
found that no-one having either TURP or electrical vaporisation
required transfusion.41 It also found no significant difference in
rates of erectile dysfunction between the two groups (22% with
TURP v 24% with vaporisation; P values and CI not reported).
However, another subsequent RCT (185 men) found no significant
difference between TURP and electrical vaporisation in rates of
postoperative incontinence (6/92 [6.5%] with TURP v 5/93 [5.4%]
with vaporisation; RR 1.2, 95% CI 0.4 to 3.8).41 Rates of haemor-
rhage requiring blood transfusion and of urethral stricture were low
in both groups and not significantly different (transfusion: 9/92
[9.8%] with TURP v 6/93 [6.5%] with vaporisation; RR 1.5, 95%
CI 0.6 to 4.1; urethral stricture: 7/92 [7.6%] with TURP v 5/93
[5.4%] with vaporisation; RR 1.4, 95% CI 0.5 to 4.3). A further RCT
(340 men) examined sexual function after TURP, laser prostatec-
tomy, and conservative management.48 It found that TURP reduced
the proportions with erectile dysfunction, reduced pain or discom-
fort on ejaculation, and increased ejaculatory dysfunction com-
pared with conservative management (erectile dysfunction
OR 0.37, 95% CI 0.19 to 0.74; pain or discomfort on ejaculation
OR 0.06, 95% CI 0.007 to 0.49; ejaculatory dysfunction OR 3.27,
95% CI 1.69 to 6.35).

Comment: Rapid changes in techniques and few controlled trials with
adequate follow up make comparisons between TURP and newer
surgical techniques difficult. The second review reported that RCTs
comparing TURP versus laser ablation were limited generally by
small sample size, brief follow up, and lack of blinding.37 The third
review comparing TURP versus electrical vaporisation found that
none of the RCTs were blinded or analysed by intention to treat, but
four out of five RCTs had less than 10% loss to follow up.38
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OPTION TRANSURETHRAL MICROWAVE THERMOTHERAPY

RCTs found that transurethral microwave thermotherapy reduced
symptom scores compared with sham treatment. We found limited
evidence that thermotherapy was less effective in relieving short term
symptoms than transurethral resection. One RCT found that transurethral
microwave thermotherapy improved symptom scores over 18 months
compared with � blockers.

Benefits: Versus sham treatment: We found no systematic review. We
found three RCTs comparing transurethral microwave thermo-
therapy (TUMT) versus sham treatment.49–51 In the largest RCT
(220 men), TUMT improved the International Prostate Symptom
Score (IPSS) significantly more than sham treatment (mean 5
points lower; P < 0.05).49 In the second RCT (169 men), TUMT
significantly improved IPSS more than sham treatment at 6 months
(P < 0.05).50 The third RCT (50 men) compared TUMT versus sham
treatment. It found a greater reduction in Madsen symptom score
(range 0–27, higher scores indicating worse symptoms) with TUMT
compared with sham treatment (reduction in Madsen symptom
score reduction 7.3 with TUMT v 3.9 with sham treatment; signifi-
cance was not tested). Versus transurethral resection of the
prostate: We found one systematic review38 (search date 1999, 3
RCTs, 200 men) and one additional RCT comparing TUMT versus
transurethral resection of the prostate (TURP).52 In the systematic
review, symptom improvement was significantly better with TURP in
one RCT (P < 0.05) but not significantly different in the other two.38

The additional RCT (147 men) found better symptomatic outcomes
with TURP but the significance was not reported (IPSS improvement
from baseline at 1 year: 60% with TUMT v 85% with TURP; CI not
reported).52 Versus � blockers: We found one RCT (103
men).53,54 It found that TUMT significantly improved symptom
scores at 6 and 18 months compared with terazosin (up to
10 mg/day; difference in IPSS at 18 months 35%; P < 0.001).

Harms: Adverse events associated with TUMT varied among trials, but
included the need for catheterisation for more than 1 week (8% with
TUMT v 2% with sham treatment),50 persistent irritative symptoms
(22% with TUMT v 8% with sham treatment),49 haematuria (14%
with TUMT v 1% with sham treatment),49 and sexual dysfunction
(mostly haematospermia and other ejaculatory abnormalities; 29%
with TUMT v 1% with sham treatment).49 In one RCT retrograde
ejaculation was substantially less common after TUMT compared
with TURP (27% with TUMT v 74% with TURP).55 The RCT (103 men)
comparing TUMT versus � blockers found more adverse events in
the � blocker group over the first 6 months (17 events in 52 men
with � blockers v 7 events in 51 men with TUMT; CI not
reported).53,54 With � blockers, the most common adverse effect
was dizziness (7 cases) or asthenia (4 cases); in the TUMT group it
was urinary tract infection (3 cases).
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Comment: TUMT can be performed in an outpatient setting, and uses heat
generated by a microwave antenna in the urethra to coagulate
prostate tissue. The long term effects of TUMT have not been
adequately evaluated in controlled studies. The systematic review
reported that trials were limited by small sample size, short duration
of follow up (maximum 30 months), and large loss to follow up.

OPTION TRANSURETHRAL NEEDLE ABLATION

One RCT found that transurethral resection reduced symptom scores
compared with transurethral needle ablation after 1 year, although
transurethral needle ablation caused fewer adverse effects.

Benefits: We found no systematic review. Versus transurethral resection:
We found one RCT (121 men) comparing transurethral resection of
the prostate (TURP) versus transurethral needle ablation (TUNA).56

The mean International Prostate Symptom Score was significantly
lower with TURP than TUNA at 1 year (11.1 points with TUNA v 8.3
points with TURP; P = 0.04).

Harms: Compared with TURP, TUNA was associated with less retrograde
ejaculation (38% with TURP v 0% with TUNA) and bleeding (100%
with TURP v 32% with TUNA).56

Comment: TUNA can be performed in an outpatient setting, and uses radiof-
requency energy through two intraprostatic electrodes to generate
heat to coagulate prostate tissue. Anaesthesia requirements vary in
reported studies. The long term effects of treatment have not been
adequately evaluated.

QUESTION What are the effects of herbal treatments?

OPTION SAW PALMETTO PLANT EXTRACTS

One systematic review has found that saw palmetto plant extracts
improve symptom scores compared with placebo. It found no significant
difference in symptom scores between saw palmetto plant extracts and
the � blocker tamsulosin or the 5� reductase inhibitor finasteride. One
RCT found no significant difference in symptom scores between
tamsulosin and tamsulosin plus saw palmetto plant extracts.

Benefits: We found one systematic review that included all saw palmetto
preparations (search date 1997, 18 RCTs, 2939 men)57 and two
subsequent RCTs.58,59 Versus placebo: The systematic review
found that more men reported self rated improvement with saw
palmetto compared with placebo (6 relevant RCTs: RR 1.7, 95%
CI 1.2 to 2.4).57 It found a significant reduction in nocturia with saw
palmetto compared with placebo (10 RCTs; WMD 0.76 episodes/
night, 95% CI 0.32 to 1.21). Versus � blockers: We found one RCT
(704 men).58 It found no significant difference between tamsulosin
and saw palmetto in International Prostate Symptom Score (IPSS)
or peak flow rate at 12 months (increase in peak flow 1.8 mL/
second with saw palmetto v 1.9 mL/second with tamsulosin).58

Versus 5� reductase inhibitors: The systematic review (2 rel-
evant RCTs, 1440 men) found no significant difference in IPSS
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between finasteride and saw palmetto (WMD +0.37 points, 95% CI
–0.44 points to +1.19 points).57 Plus � blocker: We found one
RCT (352 patients).59 It found no significant difference in symptom
score between tamsulosin and tamsulosin plus saw palmetto
(improvement in IPSS: 5.2 with tamsulosin v 6.0 with tamsulosin
plus saw palmetto).

Harms: Versus placebo: The systematic review found significantly higher
withdrawal rates with saw palmetto than with placebo (9% with saw
palmetto v 7% with placebo; P = 0.02).57 The risk of erectile
dysfunction was similar with saw palmetto and placebo (1.1% with
saw palmetto v 0.7% with placebo; P = 0.58). Versus � blockers:
In one RCT comparing saw palmetto and tamsulosin, a similar
proportion of men withdrew because of adverse events (7.7% with
saw palmetto v 8.2% with tamsulosin).58 The risk of ejaculatory
disorder was significantly less with saw palmetto than with tamsu-
losin (2/349 [0.6%] with saw palmetto v 15/354 [4.2%] with
tamsulosin; P = 0.001).58 Versus 5� reductase inhibitors:The
review found no significant difference in withdrawal rates between
saw palmetto and finasteride (9% with saw palmetto v 11% with
finasteride; P = 0.87).57 Rates of erectile dysfunction were signifi-
cantly lower with saw palmetto compared with finasteride (1.1%
with saw palmetto v 4.9% with finasteride; P < 0.001).57

Comment: The RCTs included in the systematic reviews were short term and
few used a validated symptom score. Different preparations, which
may not be equivalent, are available directly to consumers without
prescription in many countries.57 The RCT comparing saw palmetto
versus tamsulosin used a standardised preparation of saw
palmetto.58

OPTION �-SITOSTEROL PLANT EXTRACT

One systematic review has found that �-sitosterol plant extract improves
lower urinary tract symptom scores compared with placebo in the short
term. We found no RCTs comparing �-sitosterol plant extract versus other
treatments.

Benefits: Versus placebo: We found one systematic review (search date
1998, 4 RCTs, 519 men), which compared �-sitosterol versus
placebo.55 The review found that �-sitosterol significantly reduced
the International Prostate Symptom Score (2 RCTs; WMD –4.9
points, 95% CI –6.3 points to –3.5 points) at 4–26 weeks. Versus
other treatments: We found no RCTs.

Harms: Versus placebo: Gastrointestinal adverse effects were more com-
mon with �-sitosterol than with placebo (1.6% with �-sitosterol v

0% with placebo; CI not reported).55 Impotence was also more
common with �-sitosterol (0.5% �-sitosterol v 0% with placebo; CI
not reported). Withdrawal rates were similar in both groups (7.8%
with �-sitosterol v 8.0% with placebo; CI not reported).

Comment: The RCTs were limited by a short follow up period (maximum 26
weeks). Different preparations are available, which may be of
variable content, making it difficult to generalise results.
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OPTION RYE GRASS POLLEN EXTRACT

One systematic review found limited evidence that rye grass pollen
extract increased self rated improvement and reduced nocturia at
12–24 weeks compared with placebo. However, the review identified only
two small RCTs, from which we were unable to draw reliable conclusions.
We found no RCTs comparing Rye grass pollen extract versus other
treatments.

Benefits: Versus placebo: We found one systematic review (search date
1997, 2 RCTs, 163 men), which compared rye grass pollen extract
versus placebo.60 It found that pollen extract significantly increased
self rated improvement and significantly reduced nocturia com-
pared with placebo (proportion improved: 1 RCT, 60 men; 20/31
[65%] with pollen v 7/26 [27%] with placebo; RR 2.40, 95%
CI 1.21 to 4.75; NNT 3, 95% CI 2 to 9; proportion with reduced
nocturia: 2 RCTs; 50/79 [63%] with pollen v 23/74 [31%] with
placebo; RR 2.05, 95% CI 1.41 to 3.99). However, the results
should be interpreted with caution (see comment below). Versus
other treatments: We found no RCTs.

Harms: The review found that nausea occurred in one man taking pollen
extract (number in placebo group not stated).60 Withdrawal rates
were not significantly different (4.8% with pollen v 2.7% with
placebo; P = 0.26).

Comment: Both RCTs were limited by small sample sizes and a short follow up
period (12 and 24 weeks). Concealment of treatment allocation
was unclear. The composition of the preparations was unknown,
making it difficult to generalise results.

OPTION PYGEUM AFRICANUM New

One systematic review found limited evidence that Pygeum africanum
increased peak urinary flow and reduced residual urine volume at
4–16 weeks compared with placebo. We found no RCTs comparing
Pygeum africanum versus other treatments.

Benefits: Versus placebo: We found one systematic review (search date
2000, 11 RCTs, 709 men) comparing Pygeum africanum versus
placebo.61 It found that P africanum significantly increased peak
flow compared with placebo at 4–16 weeks (4 RCTs, 384 men;
mean reduction 23% with P africanum v with placebo; WMD
2.5 mL/seconds, 95% CI 0.3 mL/seconds to 4.7 mL/seconds) and
reduced residual urine volume by 24% (2 RCTs, 284 men; mean
reduction 24% with P africanum v with placebo; WMD –13ml, 95%
CI –23.3 mL to –3.0 mL).61 These results should be interpreted with
caution (see comment below). Versus other treatments: We
found no RCTs.

Harms: The RCTs identified by the review gave little information on adverse
effects.61 The review found that adverse events in men taking P

africanum were “generally mild and similar in frequency to pla-
cebo”; the most commonly reported adverse events associated with
P africanum were gastrointestinal and were reported in 7 men in 5
RCTs (no further data reported).
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Comment: The RCTs were limited by their short follow-up period (maximum 16
weeks). The designs of the RCTs and the composition of the
preparations used varied, making it difficult to generalise results.

GLOSSARY
American Urological Association Symptom Index (AUASI) is a patient ques-
tionnaire that asks seven questions about the severity of symptoms (range 0–35).
Mild symptoms score 0–7 points, moderate symptoms 8–19 points, and severe
symptoms 20–35 points.
Boyarsky Symptom Score is a patient questionnaire that asks nine questions
about severity of symptoms (range 0–27); no symptoms = 0, maximum sever-
ity = 27.

Substantive changes
� Blockers Two RCTs added;15,21 categorisation unchanged.
5� Reductase inhibitors Two RCTs added;15,30 categorisation unchanged.
Transurethral resection of the prostate One systematic review39 and one RCT43

added; categorisation unchanged.
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Chronic prostatitis
Search date February 2003

Jeffrey Stern and Anthony Schaeffer

QUESTIONS

Effects of treatments for chronic bacterial prostatitis . . . . . . . . . . .1141
Effects of treatments for chronic abacterial prostatitis . . . . . . . . . .1143

INTERVENTIONS

CHRONIC BACTERIAL
PROSTATITIS

Likely to be beneficial
� Blockers (when added to

antimicrobials). . . . . . . . . .1142

Unknown effectiveness
Local injection of

antimicrobials . . . . . . . . . . .1142
Oral antimicrobial drugs . . . . .1141
Radical prostatectomy . . . . . .1143
Transurethral resection . . . . .1143

CHRONIC ABACTERIAL
PROSTATITIS

Unknown effectiveness
� Blockers . . . . . . . . . . . . . .1143
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Sitz bath . . . . . . . . . . . . . . .1146
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thermotherapy . . . . . . . . . .1145

See glossary, p 1146

Key Messages

In men with chronic bacterial prostatitis
¶ � Blockers (when added to antimicrobials) We found no RCTs comparing �

blockers versus placebo or no treatment. We found limited evidence from one
RCT suggesting that adding � blockers to antimicrobials may improve symp-
toms and reduce recurrence compared with antimicrobials alone.

¶ Local injection of antimicrobials We found no RCTs comparing local injection
of antimicrobials versus placebo or no treatment. One small RCT found that
anal submucosal injection of amikacin improved symptom scores and bacterial
eradication rates at 3 months compared with intramuscular amikacin.

¶ Oral antimicrobial drugs We found no placebo controlled RCTs. One RCT
found no significant difference between lomefloxacin and ciprofloxacin in rates
of clinical success or bacteriological cure at 6 months. We found no other RCTs
of the effects of oral antimicrobial drugs. Retrospective observational studies
reported cure rates of 0–88% depending on the drug used and the duration of
treatment.

¶ Radical prostatectomy; transurethral resection We found no RCTs on the
effects of these interventions.

In men with chronic abacterial prostatitis
¶ � Blockers One systematic review found limited evidence from two small RCTs

that � blockers may improve maximal flow time and pain compared with
placebo. However, we were unable to draw reliable conclusions from these
small studies.
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¶ 5� Reductase inhibitors One systematic review of one small RCT found
insufficient evidence about the effects of 5� reductase inhibitors compared
with placebo in men with chronic abacterial prostatitis.

¶ Allopurinol We found insufficient evidence from one small RCT about the
effects of allopurinol compared with placebo in men with chronic abacterial
prostatitis.

¶ Anti-inflammatory medications We found insufficient evidence about the
effects of anti-inflammatory medications compared with placebo or no treat-
ment in men with chronic abacterial prostatitis.

¶ Transurethral microwave thermotherapy One systematic review found
limited evidence from one small RCT suggesting that transurethral microwave
thermotherapy may significantly improve quality of life at 3 months, and
symptoms over 21 months, compared with sham treatment. However, we were
unable to draw reliable conclusions from this one small study.

¶ Biofeedback; prostatic massage; Sitz bath We found no good evidence on
these interventions.

DEFINITION Chronic bacterial prostatitis is characterised by a positive culture
of expressed prostatic secretions. It can be symptomatic (recurrent
urinary tract infection, or suprapubic, lower back, or perineal pain),
asymptomatic, or associated with minimal urgency, frequency, and
dysuria. Chronic abacterial prostatitis is characterised by pelvic
or perineal pain, often associated with urinary urgency, nocturia,
weak urinary stream, frequency, dysuria, hesitancy, dribbling after
micturition, interrupted flow, and inflammation (white cells) in
prostatic secretions. Symptoms can also include suprapubic, scro-
tal, testicular, penile, or lower back pain or discomfort, known as
prostodynia, in the absence of bacteria in prostatic secretions.

INCIDENCE/
PREVALENCE

One US community based study (58 955 visits by men ≥ 18 years to
office based physicians) estimated that 9% of men have a diagnosis
of chronic prostatitis at any one time.1 Another study found that, of
men with genitourinary symptoms, 8% presenting to urologists and
1% presenting to primary care physicians are diagnosed with
chronic prostatitis.2 Most cases of chronic prostatitis are abacterial.
Acute bacterial prostatitis, although easy to diagnose, is rare.

AETIOLOGY/
RISK FACTORS

Organisms commonly implicated in bacterial prostatitis include
Escherichia coli, other Gram negative Enterobacteriaceae, occa-
sionally Pseudomonas species, and rarely Gram positive entero-
cocci. The cause of abacterial prostatitis is unclear, but autoimmu-
nity could be involved.3

PROGNOSIS One recent study found that chronic abacterial prostatitis had an
impact on quality of life similar to that from angina, Crohn’s disease,
or a previous myocardial infarction.4

AIMS OF
INTERVENTION

To relieve symptoms and eliminate infection where present, with
minimum adverse effects.

OUTCOMES Symptom improvement (symptom scores, bother scores); quality of
life; urodynamics; rates of bacteriological cure (clearance of previ-
ously documented organisms from prostatic secretions).

METHODS Clinical Evidence search and appraisal February 2003.
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QUESTION What are the effects of treatments for chronic bacterial
prostatitis?

OPTION ORAL ANTIMICROBIAL DRUGS

We found no RCTs comparing oral antimicrobial drugs versus placebo or
no treatment. One RCT found no significant difference between
lomefloxacin and ciprofloxacin in rates of clinical success or
bacteriological cure at 6 months. Retrospective observational studies
report cure rates of 0–88% depending on the drug used and the duration
of treatment.

Benefits: Versus placebo or no antmicrobials: We found no systematic
reviews or RCTs. Oral antimicrobials versus each other: We
found no systematic reviews but we found one RCT (182 men),
which compared lomefloxacin (400 mg daily) versus ciprofloxacin
(500 mg twice daily) for 4 weeks.5 It found no significant difference
between lomefloxacin and ciprofloxacin in rates of clinical success
or bacteriological cure after 6 months (clinical success: 61/93
[81.3%] with lomefloxacin v 64/89 [88.9%] with ciprofloxacin;
difference –7.6%, 95% CI –23.6% to +6%; biological eradication:
49/93 [62.8%] with lomefloxacin v 54/89 [72.0%] with cipro-
floxacin; difference –9.2%, 95% CI –26% to +6%). Clinical success
was defined as clinical cure (baseline symptoms completely
resolved) or improvement (symptoms improved but not completely
resolved).

Harms: The RCT (182 men) comparing lomefloxacin with ciprofloxacin
found that the most common adverse effects with both treatments
were gastrointestinal disorders (5/93 [5%] with lomefloxacin v 8/89
[9%] with ciprofloxacin; P value not reported). Adverse effects
caused the premature withdrawal of 5/93 [5%] on lomefloxacin
compared with 4/89 [4%] on ciprofloxacin.

Comment: We found data from an observational series about the cure rates of
different antibiotics. These data do not compare effects of anti-
microbials versus placebo, no treatment or other treatment.
Trimethoprim–sulfamethoxazole: One non-systematic review
identified eight retrospective case series in 1140 men with
bacteriologically confirmed prostatitis treated with
trimethoprim–sulfamethoxazole (sulphamethoxazole) (160 mg/
800 mg twice daily for 10–140 days).6 The studies reported cure
rates of 0–71%. Over 30% of men were cured when treated for at
least 90 days. The review did not report adverse effects.
Quinolones: One review summarised three retrospective case
series in 106 men treated with norfloxacin (400 mg twice daily for
10, 28, and 174 days).7 The studies reported cure rates of
64–88%. We also found six retrospective case series in 141 men
treated with ciprofloxacin (250–500 mg twice daily for 14–259
days), with cure rates of 60–75%. Amoxicillin/clavulanic acid and
clindamycin: One case series included 50 men who were resistant
to empirical treatment with quinolone. The expressed prostatic
secretions from 24 of these men exhibited high colony counts of
Gram positive and Gram negative anaerobic bacteria, either alone
(18 men) or in combination with aerobic bacteria (6 men). After
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treatment with either amoxicillin (amoxycillin)/clavulanic acid or
clindamycin for 3–6 weeks, all men had a decrease or total
elimination of symptoms and no anaerobic bacteria were detected
in prostatic secretions.8 Higher cure rates with quinolones may be
explained by greater penetration into the prostate.9 We reviewed
only studies that used standard methods to localise infection to the
prostate.10

OPTION LOCAL INJECTION OF ANTIMICROBIALS

We found no RCTs comparing local injection of antimicrobials versus
placebo or no treatment. One small RCT found that anal submucosal
injection of amikacin improved symptom scores and bacterial eradication
rates at 3 months compared with intramuscular amikacin.

Benefits: We found no placebo controlled RCTs. We found one small RCT (50
men with prostatic secretions sensitive to amikacin), which com-
pared anal submucosal injection of amikacin 400 mg versus intra-
muscular amikacin 400 mg daily for 10 days.11 It found that anal
submucosal injection of amikacin significantly improved NIH–PSI
score (see glossary, p 1146) and significantly increased bacterio-
logical cure rates compared with intramuscular amikacin at 3
months (NIH–PSI: 9.0 with submucosal injection v 22.5 with
intramuscular injection; P < 0.05; negative bacterial culture: 28/30
[93%] with submucosal injection v 7/20 [35%] with intramuscular;
P < 0.05).

Harms: The RCT comparing anal submucosal and intramuscular amikacin
found no obvious adverse effects other than the passage of slightly
blood stained faeces in 3/30 (10%) men after the first anal
submucosal injection.11 Infection is a theoretical risk of this invasive
procedure.

Comment: One small cohort study (24 men with refractory chronic bacterial
prostatitis) found that eradication of infection was eventually
achieved after an unstated period in 15 men with gentamicin
(160 mg) plus cefazolin (cephazolin) (3 g) injected directly into the
prostate through the perineum.12

OPTION � BLOCKERS

We found no RCTs comparing � blockers alone versus placebo or no
treatment. We found limited evidence from one RCT suggesting that
adding � blockers to antimicrobials may improve symptoms and reduce
recurrence compared with antimicrobials alone.

Benefits: We found no systematic review. We found no RCTs comparing �
blockers versus placebo. We found one RCT (64 men with bacterial
prostatitis; mean age 48 years) of � blockers (either 1–2 mg
terazosin daily, 2.5 mg terazosin daily, or 2.5 mg alfuzosin once or
twice daily) plus antimicrobials versus antimicrobials alone.13 It
found that � blockers plus antimicrobials significantly increased
symptomatic improvement and significantly reduced recurrence
rates compared with antimicrobials alone (recurrence rates
assessed by culture of expressed prostatic secretion; P = 0.02; no
RR or CI reported; 5 people withdrew from treatment).
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Harms: No adverse effects of � blockers were reported in this study.13

Comment: None.

OPTION TRANSURETHRAL RESECTION

We found no RCTs on the effects of transurethral resection.

Benefits: We found no systematic review, RCTs, or prospective cohort studies.

Harms: One RCT in men with benign prostatic hypertrophy found no differ-
ence in the incidence of impotence or urinary incontinence with
transurethral resection or watchful waiting.14

Comment: One retrospective study reported 40–50% cure rates in 50 men
with chronic prostatitis treated with transurethral resection. How-
ever, proof of bacterial prostatitis was not obtained in many men.15

OPTION RADICAL PROSTATECTOMY

We found no RCTs on the effects of radical prostatectomy.

Benefits: We found no systematic review or RCTs.

Harms: Case series found that radical prostatectomy can cause impotence
(9–75% depending upon age)16 and varying degrees of urinary
stress incontinence (8%).17 Other potential harms include those
associated with any open surgery.

Comment: We found one report of radical prostatectomy in two young men
whose refractory bacterial prostatitis caused relapsing haemolytic
crises.18

QUESTION What are the effects of treatments for chronic
abacterial prostatitis?

OPTION � BLOCKERS

One systematic review found limited evidence from two small RCTs that �
blockers may improve maximal flow time and pain compared with
placebo. However, we were unable to draw reliable conclusions from
these small studies.

Benefits: We found one systematic review (search date 1999, 2 RCTs, 50
men).19 The first RCT (20 people) identified by the review compared
alfuzosin (2.5 mg three times daily) versus placebo. It found a
significant improvement in maximal flow time with alfuzosin (with
15.4 mL/second to 20.3 mL/second alfuzosin v 13.9 mL/second to
15.6 mL/second with placebo; P = 0.01; RR not reported).20 It
found no significant difference in other outcomes (insufficient
information was presented to assess comparative effects on symp-
tom scores). The second RCT (30 people) identified by the review
found that pain after prostatic massage significantly improved with
� blockers (phenoxybenzamine 10 mg twice daily) versus placebo
(at 6 weeks; P < 0.05).
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Harms: The first RCT reported a transient decrease in systolic blood pres-
sure in four people and a slight decrease in libido in two people all
treated with alfuzosin.19

Comment: None.

OPTION 5� REDUCTASE INHIBITORS

One systematic review of one small RCT found insufficient evidence on
the effects of 5� reductase inhibitors compared with placebo in men with
chronic abacterial prostatitis.

Benefits: We found one systematic review (search date 1999, 1 RCT, 41
men), which compared finasteride versus placebo.19 The RCT found
that, although symptom scores decreased significantly with finas-
teride after 1 year, there was no significant difference in pain
between finasteride and placebo.21 The RCT was small and had low
power (31/41 [75%] of men were allocated to finasteride v 10/41
[25%] of men to placebo).

Harms: Three people treated with finasteride reported partial impotence
compared with none in the placebo group.21

Comment: Finasteride is known to decrease prostate volume (as it did in this
study; P < 0.03), but it is unclear how this relates to symptoms of
prostatitis.21

OPTION ANTI-INFLAMMATORY MEDICATIONS

We found insufficient evidence about the effects of anti-inflammatory
medications compared with placebo or no treatment in men with chronic
abacterial prostatitis.

Benefits: We found one systematic review (search date 1999, 1 RCT, 30
men).19 The included RCT compared pentosan polysulfate sodium
(100 mg twice daily) versus placebo. Outcomes included symptom
changes by physician rating, symptom score, and uroflowmetry. The
RCT found no significant difference in either physician rated
improvement (pentosan polysulfate sodium group 7/10 [70%]
improved v placebo 5/14 [36%] improved; RR 2.0, 95% CI 0.87 to
4.4) or in local symptom scores (pentosan polysulfate sodium 5/10
[50%] improved v placebo 6/14 [43%] improved; RR 1.2, 95%
CI 0.5 to 2.8).22 Six people were excluded from the analysis for
non-compliance or having bacterial prostatitis (analysis was not
intention to treat). The RCT may have been too small to rule out
important clinical differences.

Harms: Two people given pentosan polysulfate sodium reported diarrhoea.
No people treated with placebo developed gastrointestinal adverse
symptoms.

Comment: “Physician rated improvement” is not an objective measurement.
There was no significant difference between experimental and
control groups with other, more objective and standardised,
outcomes.
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OPTION TRANSURETHRAL MICROWAVE THERMOTHERAPY

One systematic review found limited evidence from one small RCT
suggesting that transurethral microwave thermotherapy may significantly
improve quality of life at 3 months and symptoms over 21 months
compared with sham treatment. However, we were unable to draw reliable
conclusions from this one small study.

Benefits: We found one systematic review (search date 1999,19 1 double
blind RCT,23 20 men). The included RCT compared transurethral
microwave thermotherapy versus sham treatment.23 It found a
significant improvement in quality of life at 3 months with thermo-
therapy compared with sham treatment (scale 0–10; quality of life
improved from 4.4 to 3.0 with transurethral microwave thermo-
therapy v unchanged at 5.2 with sham treatment; P < 0.05).
Significantly more men had improvement of a subjective global
assessment by more than 50% over a mean of 21 months with
thermotherapy compared with sham treatment (7/10 [70%] v 1/10
[10%]; RR 7, 95% CI 1 to 47; NNT 2, 95% CI 2 to 6). The review
found no good evidence on the effects of thermotherapy on cure or
recurrence rate.

Harms: Four men complained of transient (resolved in 3 weeks) adverse
reactions, including haematuria (2 men), urinary tract infection,
impotence, urinary retention, urinary incontinence, and premature
ejaculation (each occurring in 1 man).23 However, the RCT did not
report if the men with adverse events were treated with active
treatment or sham treatment.

Comment: Thermotherapy caused persistent elevation of leucocytes in the
prostatic fluid, which could indicate tissue damage.

OPTION ALLOPURINOL

We found insufficient evidence from one small RCT about the effects of
allopurinol compared with placebo in men with chronic abacterial
prostatitis.

Benefits: We found one systematic review (search date 2000,24 1 RCT,25 54
men). The RCT compared treatment with allopurinol (600 mg daily),
allopurinol (300 mg daily), and placebo. Thirty four men (63%)
completed the study, which lasted 240 days. All recorded data were
used in the analysis. The RCT found allopurinol significantly reduced
the “degree of discomfort” score (pretreatment score = 0; score
–1.1 with allopurinol v placebo –0.2 with placebo; P = 0.02).25

Harms: None of the men receiving allopurinol reported any significant
adverse events, but the RCT did not explain what constitutes a
significant adverse event; 55% of people on placebo and 68% of
people on allopurinol completed the trial.25

Comment: The symptom score was not validated and the high withdrawal rate
makes the results difficult to interpret.25

OPTION PROSTATIC MASSAGE

We found no RCTs on the effects of prostatic massage.

Chronic prostatitis
M

en’s
health

1145

 BMJ Publishing Group Ltd 2004



Benefits: We found no systematic review or RCTs.

Harms: We found no good evidence.

Comment: None.

OPTION SITZ BATHS

We found no RCTs on the effects of Sitz baths.

Benefits: We found no systematic review or RCTs.

Harms: We found no good evidence.

Comment: None.

OPTION BIOFEEDBACK

We found no RCTs on the effects of biofeedback.

Benefits: We found no systematic review or RCTs.

Harms: We found no good evidence.

Comment: None.

GLOSSARY
NIH–CPSI (National Institute of Health–Chronic Prostatis Symptom Index).
Includes nine items across three domains: pain (4 items; 0–21); urinary symptoms
(2 items; 0–10), and quality of life impact (3 items; 0–12). In all domains, higher
scores indicate worse outcomes.
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Erectile dysfunction
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To be covered in future updates
Psychological counselling

See glossary, p 1155

Key Messages

¶ Intracavernosal alprostadil One large RCT found that intracavernosal alpros-
tadil increased the chances of a satisfactory erection compared with placebo.
One small RCT found limited evidence that vacuum devices were as effective as
intracavernosal alprostadil injection for rigidity but not for orgasm.

¶ Intraurethral alprostadil One large RCT (in men who had previously
responded to alprostadil) found limited evidence that intraurethral alprostadil
(prostaglandin E1) increased the chances of successful sexual intercourse and
at least one orgasm over 3 months compared with placebo. About a third of
men suffered penile ache. We found no direct comparisons of intraurethral
alprostadil versus either intracavernosal alprostadil or oral drug treatments.

¶ Sildenafil One systematic review and 15 subsequent RCTs have found that
sildenafil improves erections and increases rates of successful intercourse
compared with placebo. Adverse effects, including headaches, flushing, and
dyspepsia, are reported in up to a quarter of men. Deaths have been reported
in men on concomitant treatment with oral nitrates.

¶ Yohimbine One systematic review found that yohimbine improves self reported
sexual function and penile rigidity at 2–10 weeks compared with placebo.
Transient adverse effects are reported in up to a third of men.

¶ Topical alprostadil Two quasi randomised trials found limited evidence that
topical alprostadil increased the number of men with erections sufficient for
intercourse compared with placebo but was commonly associated with skin
irritation.

¶ L-arginine One small RCT found no significant difference in sexual function
between L-arginine and placebo, but it may have been too small to exclude a
clinically important difference.

¶ Penile prostheses We found no RCTs of penile prostheses in men with erectile
dysfunction.
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¶ Trazodone One small RCT found no significant difference in erections or libido
with trazodone compared with placebo, but it may have been too small to
exclude a clinically important difference.

¶ Vacuum devices Vacuum devices have not been adequately assessed in
RCTs. One small RCT found limited evidence that they were as effective as
intracavernosal alprostadil (prostaglandin E1) injections for rigidity but not for
orgasm.

DEFINITION Erectile dysfunction has largely replaced the term “impotence”. It is
defined as the persistent inability to obtain or maintain sufficient
rigidity of the penis to allow satisfactory sexual performance.

INCIDENCE/
PREVALENCE

We found little good epidemiological information, but one cross
sectional study found that age is the variable most strongly associ-
ated with erectile dysfunction and that up to 30 million men in the
USA may be affected.1 Even among men in their 40s, nearly 40%
report at least occasional difficulty obtaining or maintaining erec-
tion, whereas this approaches 70% in 70 year olds.

AETIOLOGY/
RISK FACTORS

About 80% of cases of erectile dysfunction are believed to have an
organic cause, the rest being psychogenic in origin. Risk factors
include increasing age, smoking, and obesity. Erectile problems fall
into three categories: failure to initiate; failure to fill, caused by
insufficient arterial inflow into the penis to allow engorgement and
tumescence because of vascular insufficiency; and failure to store
because of veno-occlusive dysfunction. Erectile dysfunction is a
recognised adverse effect of a wide variety of pharmaceutical
agents.

PROGNOSIS We found no good evidence on prognosis in untreated organic
erectile dysfunction.

AIMS OF
INTERVENTION

To restore satisfactory erections with minimal adverse effects.

OUTCOMES Patient and partner self reports of satisfaction and sexual function,
objective tests of penile rigidity, and adverse effects of treatment.

METHODS Clinical Evidence search and appraisal August 2003.

QUESTION What are the effects of treatments?

OPTION YOHIMBINE

One systematic review found that yohimbine improves self reported
sexual function and penile rigidity at 2–10 weeks compared with placebo.
Transient adverse effects are reported in up to a third of men.

Benefits: Versus placebo: We found one systematic review (search date
1997, 7 RCTs, 11–100 men with erectile dysfunction, defined
variously as organic, psychogenic, and of unknown cause) that
compared yohimbine versus placebo.2 Duration of treatment
ranged from 2–10 weeks, and outcomes varied from self reported
change in sexual function to objective tests of penile rigidity. The
RCTs found positive responses in significantly more men who took
yohimbine than in those who took placebo (34–73% v 9–45%;
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OR 3.85, 95% CI 2.22 to 6.67; absolute numbers not reported).
One subsequent placebo controlled, crossover trial (22 men, ran-
domisation not mentioned) that compared a single daily dose of
yohimbine 100 mg for 30 days versus placebo found no significant
difference between treatments in erectile function.3

Harms: The review found that adverse events were reported in 10–30% of
men who received yohimbine compared with 5–16% with placebo
(significance not reported) and were generally mild, including agi-
tation, anxiety, headache, mild increase in blood pressure,
increased urinary output, and gastrointestinal upset.2 In the small
subsequent trial, no men discontinued treatment.3

Comment: The endpoints in some of these trials were subjective and of
questionable validity. The subsequent trial did not make clear
whether it was randomised.3

OPTION SILDENAFIL

One systematic review and 15 subsequent RCTs found that sildenafil
improved erections and increased rates of successful intercourse
compared with placebo. Adverse effects, including headaches, flushing,
and dyspepsia, were reported in up to a quarter of men. Deaths have
been reported in men on concomitant treatment with oral nitrates.

Benefits: We found one systematic review (search date 2000, 27 RCTs)4 and
15 subsequent RCTs.5–19 In men with any cause of erectile
dysfunction: The systematic review found that in trials that evalu-
ated flexible “as needed” dosing (14 RCTs, 2283 men with any
cause of erectile dysfunction), sildenafil significantly increased the
proportion of men who experienced at least one episode of suc-
cessful intercourse compared with placebo (2283 men: 83% with
sildenafil v 45% with placebo; RR 1.8, 95% CI 1.7 to 1.9).4 In trials
that evaluated fixed doses of sildenafil (6 RCTs), efficacy was slightly
higher on higher doses (> 50 mg) and lower on a low dose
(< 25 mg). Eleven subsequent RCTs all found that sildenafil
improved sexual function compared with placebo.5–12,15,17,18 In
men with diabetes: The systematic review included two RCTs
restricted to men with diabetes and 14 trials (551 men with
diabetes) that provided subgroup analysis in men with diabetes.4

Based on subgroup analysis, the review found that sildenafil signifi-
cantly increased successful erections and successful intercourse
compared with placebo (AR for erections 63% with sildenafil v 19%
with placebo; RR 3, 95% CI 2.5 to 3.7; AR for intercourse 44% with
sildenafil v 16% with placebo; WMD 26.9, 95% CI 19.9 to 33.9).
We found three subsequent RCTs. The first subsequent RCT (219
men) found that sildenafil (25–100 mg) improved participant rated
erections and scores on questions 3 and 4 of the International Index
of Erectile Dysfunction after 12 weeks (64.6% had improved erec-
tions with sildenafil v 10.5% with placebo; CI presented graphically;
P < 0.0001; mean improvement in question 3 score 3.42 with
sildenafil v 1.86 with placebo; mean improvement in question 4
score 3.35 with sildenafil v 1.84 with placebo; P < 0.0001 for both
comparisons).19 The second RCT (188 men) also found that silde-
nafil significantly improved scores on questions 3 and 4 of the
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International Index of Erectile Dysfunction compared with placebo
after 12 weeks (mean question 3 score 3.61 with sildenafil v 2.71
with placebo; P = 0.001; mean question 4 score 3.25 with silde-
nafil v 2.19 with placebo; P = 0.001).13 Sildenafil also increased
the proportion of successful attempts at intercourse compared with
placebo, although the result was of borderline significance
(P = 0.051); it also increased global efficacy compared with pla-
cebo. The third subsequent RCT (112 men) found that sildenafil
improved the capacity to obtain and maintain an erection as
measured by questions 3 and 4 of the International Index of Erectile
Dysfunction (see glossary, p 1155) compared with placebo (obtain
erection: P < 0.0001 in favour of sildenafil; maintain an erection:
P < 0.0001 in favour of sildenafil).16 In men with spinal cord
injury: The systematic review included two RCTs (203 men)
restricted to men with spinal cord injury.4 It found that sildenafil
improved erections compared with placebo (AR for improved erec-
tions 83% with sildenafil v 12% with placebo; RR 7.2, 95% CI 4.7 to
10.9). In men with prostate cancer: We found one small RCT (60
men) in men with erectile dysfunction after external beam radio-
therapy for prostate cancer.14 It found that sildenafil significantly
improved global efficacy and succesful intercourse compared with
placebo after 6 weeks of treatment (AR for global efficacy 45% with
sildenafil v 8% with placebo; P < 0.001; AR for successful inter-
course 55% with sildenafil v 18% with placebo; P < 0.001).14

Harms: The systematic review found that in a subset of 14 flexible dose
trials (3780 men), sildenafil significantly increased the risk of at
least one adverse effect compared with placebo (AR for at least one
adverse effect 48% with sildenafil v 36% with placebo; RR 1.4, 95%
CI 1.3 to 1.6).4 Adverse effects included headache (11% with
sildenafil v 4% with placebo), flushing (12% v 2%), dyspepsia (5% v

1%), and visual disturbance (3% v 0.8%).4 One RCT (236 men with
any cause of erectile dysfunction) found that sildenafil was associ-
ated with facial flushing (25.2%), dizziness (6.7%), headache
(5.9%), and palpitations (3.4%).5 A second RCT found that head-
ache, flushing, dyspepsia, and abnormal perception of colour or
brightness were more common with sildenafil than placebo (20% v

6% for headache, 15% v 0% for dyspepsia, 15% v 1% for flushing,
and 8% v 1% for abnormal vision).6 A third RCT found similar
results.7 Another study reported specifically on adverse effects of
sildenafil.20 It summarised results from a series of RCTs (4274 men
aged 19–87 years with erectile dysfunction because of a range of
causes for > 6 months and a mean of 5 years). All men were
treated for up to 6 months, and 2199 received further open label
treatment for up to 1 year. It found more adverse events with
sildenafil than with placebo, including headache (16% v 4%; sig-
nificance not reported), flushing (10% v 1%; significance not
reported), and dyspepsia (7% v 2%; significance not reported).
Similar proportions in both groups discontinued treatment (about
2.4%).20 An important contraindication to prescribing sildenafil is
concomitant use of oral nitrates. This combination results in pre-
cipitous hypotension. One small RCT (105 men) evaluated the
cardiovascular effects of sildenafil during exercise in men with
coronary heart disease.21 It found no effect on symptoms, pres-
ence, and extent of ischaemia induced by exercise. By 1999, about
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60 deaths had been reported to the US Food and Drug Administra-
tion in men who had been prescribed sildenafil, but it is not known
whether any of the deaths were directly attributable to the drug.
Long term (> 1 year) safety of sildenafil is unknown. One of the
RCTs in men with psychogenic or mixed aetiology erectile dysfunc-
tion found that adverse effects were mild and transient.22 One small
RCT (133 men) found sildenafil increased treatment related
adverse events compared with placebo after 8 weeks (56.1% with
sildenafil v 20.9% with placebo; P value not reported). The most
common adverse events were flushing (21/66 [31.8%] with silde-
nafil v 3/67 [4.5%] with placebo; P value not reported), headache
(15/66 [22.7%] with sildenafil v 6/67 [9.0%] with placebo; P value
not reported), and abnormalities in colour vision (4/66 [6.1%] with
sildenafil v 0/67 [0%] with placebo; P value not reported).15 One
RCT in men with diabetes (188 men) found that sildenafil increased
adverse events compared with placebo (headache: 20% v 8%,
flushing: 18% v 3%, and dyspepsia: 32% v 8%; significance not
reported).13 Another small RCT (60 men) reported similar results
(headache 42% with sildenafil v 15% with placebo, P < 0.001; and
dyspepsia: 32% v 8%, P < 0.001). It found no significant difference
between sildenafil and placebo for other adverse effects, including
myalgia, nasal congestion, visual disturbance, and dizziness.14

Comment: None.

OPTION L-ARGININE

One small RCT found no significant difference in sexual function between
L-arginine and placebo, but it may have been too small to exclude a
clinically important difference.

Benefits: We found no systematic review. We found one small RCT (50 men
with erectile dysfunction) that compared high dose L-arginine (5 g/
day given orally) versus placebo.23 It found no significant difference
in sexual function between L-arginine and placebo, although the
power of the study was not adequate to rule out a clinically
important difference (sexual function improved in 9/29 [31%] men
with L-arginine v 2/17 [12%] with placebo; RR 2.6, 95% CI 0.6 to
10.8).

Harms: The trial reported decreases in systolic or diastolic blood pressure,
or both, although this caused no systemic effects and required no
drug interruptions. The trial found some “fluctuation in heart rate”,
which was described as clinically insignificant.23

Comment: Nausea, vomiting, diarrhoea, headache, flushing, and numbness
have been reported after the administration of L-arginine, although
none of the men in this study reported any such complaints.

OPTION TRAZODONE

One small RCT found no significant difference in erections or libido with
trazodone compared with placebo, but it may have been too small to
exclude a clinically important difference.
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Benefits: We found no systematic review. One small crossover RCT (48 men
with erectile dysfunction, washout period 3 weeks) compared
trazodone versus placebo.24 Men were treated with either trazo-
done (50 mg) or placebo at bedtime for 3 months. It found no
evidence that trazodone improved erections or libido (improved
erections reported by 19% with trazodone v 24% with placebo; CI
and P value not reported, described as NS; improved libido reported
by 35% with trazodone v 20% with placebo; CI and P value not
reported, described as NS).

Harms: The trial reported drowsiness (31%), dry mouth (1%), and fatigue
(19%) with trazodone. It did not report comparative rates of adverse
effects for trazadone compared with placebo.24

Comment: None.

OPTION INTRAURETHRAL ALPROSTADIL

One large RCT (in men who had previously responded to alprostadil) found
limited evidence that intraurethral alprostadil (prostaglandin E1)
increased the chances of successful sexual intercourse and at least one
orgasm over 3 months compared with placebo. About a third of men
suffered penile ache. We found no direct comparisons of intraurethral
alprostadil versus either intracavernosal alprostadil or oral drug
treatments.

Benefits: We found no systematic review. We found one RCT (996 men aged
27–88 years who had previously responded to intraurethral alpros-
tadil) that compared alprostadil versus placebo.25 It found that
those given alprostadil were more likely to report having successful
sexual intercourse over 3 months (65% with alprostadil v 19% with
placebo; P < 0.001) and at least one orgasm (64% with alprostadil
v 24% with placebo; P < 0.001).

Harms: The most common adverse effect was mild to moderate penile
ache, which occurred in about a third of men during clinic testing
(36%). In total 36/1511 (2.4%) men withdrew from the trial
because of this adverse effect.25 We found no reports of priapism,
penile fibrosis, or other serious adverse events.

Comment: The RCT preselected men who had a good response to alprostadil
before randomisation. This would tend to increase the size of the
effect compared with placebo.

OPTION INTRACAVERNOSAL ALPROSTADIL

One large RCT found that intracavernosal injection of alprostadil
(prostaglandin E1) increased the chances of a satisfactory erection
compared with placebo. We found no direct comparisons of
intracavernosal alprostadil versus either intraurethral or oral drug
treatments. One small RCT found limited evidence that vacuum devices
were as effective as intracavernosal alprostadil injections for rigidity but
not for orgasm.

Benefits: We found no systematic review. Versus placebo: We found one
large multicentre trial (1128 men, of whom 300 were assigned
randomly with all causes of erectile dysfunction; heavy smokers and
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men with uncontrolled hypertension or diabetes were excluded) that
compared 2.5, 5, 10, or 20 �g alprostadil versus placebo.26 Injec-
tions were given and outcome was assessed by an investigator or
research nurse. None of the 59 men who received placebo had a
response. Significant differences were seen in clinical evaluation
with all the doses of alprostadil compared with placebo and a
significant dose–response relation. Versus vacuum devices: One
crossover RCT (50 men with erectile dysfunction, 44 of whom
completed the study) compared intracavernosal self injections of
alprostadil versus vacuum devices.27 Outcome was assessed by a
questionnaire given to men and their partners after 15 uses for
each device, and couples were assessed for 18–24 months. No
significant difference was noted in the ability to achieve an erection
suitable for intercourse; however, the ability to attain orgasm was
significantly better with alprostadil (P < 0.05). On a scale of 1 to
10, overall satisfaction was significantly better when using alpros-
tadil both for men (6.5 with alprostadil v 5.4 with vacuum device;
P < 0.05) and their partners (6.5 with alprostadil v 5.1 with vacuum
device; P < 0.05). Younger men (< 60 years) and those with
shorter duration of erectile dysfunction (< 12 months) favoured
alprostadil (P < 0.05).

Harms: Penile pain was reported by a half of the men in the multicentre trial
and priapism (prolonged erection for > 4 hours) by 1%.26 No
significant difference was noted in the frequency of adverse events
between vacuum devices and alprostadil.27

Comment: Most men can be taught to inject themselves using small gauge
needles. In the RCT that compared injections and vacuum devices,
80% of the 44 couples who completed the study were still using one
or other treatment after 18–24 months.27

OPTION TOPICAL ALPROSTADIL

Two quasi randomised trials found limited evidence that topical
alprostadil increased the number of men with erections sufficient for
intercourse compared with placebo, but that it was associated commonly
with skin irritation.

Benefits: We found no systematic review. We found two quasi randomised
trials (see comment below).28,29 The first, a single blind trial (48
men with erectile dysfunction because of organic, psychogenic, or
mixed causes), compared topical alprostadil versus placebo.28 Men
were assigned in sequential order to either 0.5, 1, or 2.5 mg
alprostadil gel (36 men) or placebo (12 men). One dose of alpros-
tadil or placebo gel was applied to the glans and shaft of the penis
and washed off after 3 hours. Alprostadil significantly increased the
proportion of men who achieved an erection sufficient for inter-
course compared with placebo (25/36 [69%] with alprostadil v 2/12
[17%] with placebo; RR 4.2, 95% CI 1.8 to 5.5; NNT 2, 95% CI 1 to
8). The second RCT (62 men) compared alprostadil topically
applied only to the glans of the penis in a clinic setting versus
placebo. Significantly more men reported an erection deemed
sufficient for penetration with alprostadil compared with placebo
(12/31 [39%] versus 2/29 [7%]; RR 5.6, 95% CI 1.4 to 23.0;
NNT 3, 95% CI 2 to 9).29
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Harms: Men who received alprostadil to the glans and shaft of the penis
were more likely to have skin irritation than those who received
placebo (100% on 0.5 mg dose v 67% on placebo; no P value
reported). Irritation measured by mean irritation score (range 0–2)
was more severe with alprostadil than with placebo (1.75 with
0.5 mg dose v 0.67 with placebo; P < 0.0013).28 In the trial in
which alprostadil was applied to the glans only, significantly greater
erythema was reported with alprostadil than with placebo
(P < 0.001; absolute figures not reported).29 Severe erythema was
reported by 3% of men.

Comment: Allocation of men in both trials was sequential and may mean that
the groups were systematically different; the characteristics of each
group were not reported.28,29

OPTION VACUUM DEVICES

Vacuum devices have not been adequately assessed in RCTs. One small
RCT found limited evidence that they were as effective as intracavernosal
alprostadil (prostaglandin E1) injections for rigidity but not for orgasm.

Benefits: Versus placebo: We found no systematic review and no RCTs.
Versus intracavernosal injections: See benefits of intracavern-
osal alprostadil, p 1153.

Harms: We found insufficient evidence.

Comment: Vacuum devices may be less popular than injections because only
the distal portion of the penis becomes firm, but they are presumed
to be safe.27

OPTION PENILE PROSTHESES

We found no systematic reviews or RCTs of penile prostheses in men with
erectile dysfunction. Use of penile prostheses is usually considered only
after less invasive treatments have failed.

Benefits: We found no RCTs. Anecdotal evidence suggests that patient
satisfaction may be high, but we found no good studies.

Harms: One recent study found the morbidity of penile prostheses to be 9%
(surgical revision 7%, mechanical failure 2.5%). Infection rates
were between 2% and 7%.30

Comment: Use of penile prostheses is usually considered only after less
invasive treatments have failed.

GLOSSARY
International Index of Erectile Function: questions 3 and 4 The questions have
been validated for assessing the effects of sildenafil on sexual function. The
questions ask “over the past 4 weeks, when you have attempted sexual inter-
course, how often were you able to penetrate (enter) your partner?”, and “over the
past 4 weeks, during sexual intercourse, how often were you able to maintain your
erection after you have penetrated (entered) your partner?” Questions are
answered on a six point scale.
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Substantive changes
Sildenafil Eight RCTs added;11–18 categorisation unchanged.
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Prostate cancer (metastatic)
Search date September 2002

M Dror Michaelson, Matthew R Smith, and James A Talcott

QUESTIONS

Treating metastatic prostate cancer . . . . . . . . . . . . . . . . . . . . . . .1160
Treating symptomatic androgen independent metastatic disease. . .1163

INTERVENTIONS

METASTATIC PROSTATE CANCER
Likely to be beneficial
Androgen deprivation. . . . . . .1160
Combined androgen blockade

(androgen deprivation and
antiandrogen) versus androgen
deprivation alone . . . . . . . .1162

Unknown effectiveness
Intermittent androgen

deprivation . . . . . . . . . . . .1162

Likely to be ineffective or harmful
Deferred androgen deprivation

without surveillance . . . . . .1161

ANDROGEN INDEPENDENT
METASTATIC DISEASE

Likely to be beneficial
Chemotherapy (palliation but

no evidence of an effect on
survival) . . . . . . . . . . . . . .1163

External beam radiation*
(palliation but no evidence of an
effect on survival) . . . . . . .1164

Radionuclides (palliation but
no clear evidence of an effect
on survival) . . . . . . . . . . . .1165

Unknown effectiveness
Bisphosphonates . . . . . . . . .1166

*Categorisation based on
observational evidence; RCTs
unlikely to be conducted.

See glossary, p 1166

Key Messages

In men with metastatic prostate cancer
¶ Androgen deprivation We found limited evidence from RCTs suggesting that

androgen deprivation reduced mortality compared with no initial treatment.
One non-systematic review of RCTs found that orchidectomy, diethylstilbestrol,
and gonadorelin analogues initially improved symptoms and objective signs of
disease in most men, but found no evidence of a difference between different
types of androgen deprivation.

¶ Combined androgen blockade (androgen deprivation and antiandrogen)
versus androgen deprivation alone Systematic reviews found limited evi-
dence of a 2–5% improvement in 5 year survival associated with combined
androgen blockade (androgen deprivation plus a non-steroidal antiandrogen)
compared with androgen deprivation alone.

¶ Intermittent androgen deprivation We found no RCTs comparing long term
effects of intermittent androgen deprivation versus those of continuous andro-
gen deprivation on mortality, morbidity, or quality of life.
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¶ Deferred androgen deprivation without surveillance One systematic
review found limited evidence of a small survival advantage at 10 years for
immediate androgen deprivation therapy with gonadorelin analogues or orchid-
ectomy in men with advanced, asymptomatic prostate cancer. There was no
significant change in overall survival at 1, 2, or 5 years. The risk of major
complications is increased in men whose treatment is deferred until disease
progression.

In men with symptomatic androgen independent metastatic prostate can-
cer
¶ Chemotherapy (palliation but no evidence of an effect on survival) RCTs

found limited evidence that chemotherapy with some new agents plus corti-
costeroids reduced pain, lengthened palliation, and improved quality of life, but
found no improvement in overall survival compared with corticosteroids alone.
Earlier RCTs failed to demonstrate any benefit of chemotherapy in men with
metastatic prostate cancer.

¶ External beam radiation (palliation but no evidence of an effect on
survival) We found no RCTs comparing external beam radiation with palliative
treatments other than radionuclides. Observational evidence suggests that
complete pain relief is avoided in about a quarter of people, and placebo
controlled RCTs would probably be considered unethical.

¶ Radionuclides (palliation but no clear evidence of an effect on survival)
One systematic review found one small RCT in men with symptomatic bone
metastases, which found no significant difference in survival between external
beam radiation plus placebo and external beam radiation plus strontium-89.
However, strontium-89 significantly reduced the number of new sites of pain.
One small subsequent RCT in men with painful bone metastases found that
samarium-153 significantly reduced pain scores compared with placebo. A
second small subsequent RCT, in a selected population, found an improvement
in survival with strontium-89 compared with placebo, but the results are
difficult to generalise.

¶ Bisphosphonates One systematic review of two RCTs found insufficient
evidence about the effects of bisphosphonates.

DEFINITION See prostate cancer (non-metastatic), p 1169. Androgen inde-
pendent metastatic disease is defined as disease that progresses
despite androgen deprivation.

INCIDENCE/
PREVALENCE

See prostate cancer (non-metastatic), p 1169.

AETIOLOGY/
RISK FACTORS

See prostate cancer (non-metastatic), p 1169.

PROGNOSIS Prostate cancer metastasises predominantly to bone. Metastatic
prostate cancer can result in pain, weakness, paralysis, and death.

AIMS OF
INTERVENTION

To reduce mortality and disability; to control symptoms and maxim-
ise quality of life; and to minimise adverse effects of treatment.

OUTCOMES Survival; response in terms of symptoms and signs; quality of life;
adverse effects of treatment.

METHODS Clinical Evidence search and appraisal September 2002.
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QUESTION What are the effects of treatment for men with
metastatic prostate cancer?

OPTION ANDROGEN DEPRIVATION

We found limited evidence from RCTs suggesting that androgen
deprivation reduced mortality compared with no initial treatment. One
systematic review and one subsequent RCT found no evidence of a
difference in effectiveness between different methods of androgen
deprivation (orchidectomy, diethylstilbestrol, and gonadorelin analogues).

Benefits: Versus no initial treatment: We found no systematic review or
recent RCTs comparing androgen deprivation (see glossary, p 1166)
versus no initial treatment. Three RCTs (about 4000 men with all
stages of prostate cancer) performed between 1959 and 1975
compared androgen deprivation (diethylstilbestrol [stilboestrol],
orchidectomy [see glossary, p 1166], or oestrogens) versus no
initial treatment. They found no difference in overall survival. Rea-
nalysis of updated data from these RCTs found a modest survival
advantage with androgen deprivation.1 The report did not provide
statistical details. Different types of androgen deprivation: We
found one systematic review2 and one subsequent RCT.3 The
systematic review (search date 1998, 24 RCTs, > 6600 men with
metastatic prostate cancer) found no significant differences
between treatment groups in overall progression free survival, time
to progression, or overall survival in the most of the trials.2 It found
no significant differences in 2 year survival between orchidectomy
and the gonadorelin analogues leuprolide or goserelin acetate
(HR 1.26, 95% CI 0.91 to 1.39), diethylstilbestrol (HR 0.98, 95%
CI 0.76 to 1.27), or non-steroidal antiandrogen (see glossary,
p 1166) monotherapy (HR 1.22, 95% CI 0.99 to 1.50). One large
subsequent RCT (915 men with advanced prostate cancer stage
T0–4, M1; see table 1 in prostate cancer non-metastatic, p 1169)
compared parenteral oestrogen versus total androgen ablation
(orchidectomy or triptorelin).3 It found no significant difference in
mortality at follow up (mortality at 18 months’ median follow up
266/458 [58%] with oestrogen v 269/457 [59%] with total andro-
gen ablation; RR 0.99, 95% 0.89 to 1.10).

Harms: All forms of androgen deprivation are known to be associated with
vasomotor flushing, loss of libido, gynaecomastia, weight gain,
osteoporosis, and loss of muscle mass; we found insufficient
prospective frequency data for these adverse effects. One RCT (915
men with metastatic prostate cancer) found that androgen depri-
vation by orchidectomy, or by combination of gonadotrophin releas-
ing hormone analogue with an antiandrogen, induces significantly
more hot flushes than polyestradiol phosphate (1 or more flushes,
336/452 [74.3%] v 135/449 [30.1%]; RR 2.5, 95% CI 2.1 to 2.9;
NNH 3, 95% CI 2 to 3).4 Diethylstilbestrol is associated with an
increased risk of cardiovascular events, gastric irritation, and aller-
gic reactions, and for these reasons is not used routinely.1 Orchid-
ectomy has cosmetic and potential psychological consequences.
Gonadorelin analogues may cause an initial clinical flare owing to
transient increases in androgen levels.

Prostate cancer (metastatic)
M

en
’s

he
al

th
1160

 BMJ Publishing Group Ltd 2004



Comment: Androgen deprivation therapy has been used as the standard of
care for men with metastatic disease because of the frequency and
duration of effect; therefore, there are no contemporary ran-
domised trials with a no treatment arm. The lack of apparent benefit
in earlier trials1 was probably because of the high cardiovascular
event rate associated with high dose diethylstilbestrol.

OPTION IMMEDIATE VERSUS DEFERRED ANDROGEN
DEPRIVATION

One systematic review found limited evidence of a small survival
advantage at 10 years for immediate androgen deprivation therapy in
men with advanced, asymptomatic prostate cancer. There was no
significant change in overall survival at 1, 2, or 5 years. The risk of major
complications is increased in men whose treatment is deferred until
disease progression.

Benefits: We found one systematic review (search date 2001, 4 RCTs, 2167
men with locally advanced prostate cancer or asymptomatic meta-
stases), which compared immediate versus deferred androgen
deprivation (see glossary, p 1166) therapy.5 Outcome measures
were overall survival, progression free survival, and complications
due to prostate cancer at 1, 2, 5, and 10 years. The review found a
significant improvement in overall survival only at 10 years, favour-
ing the immediate therapy group (at 1 year: OR 1.16, 95% CI 0.90
to 1.49; at 2 years: OR 1.08, 95% CI 0.89 to 1.33; at 5 years:
1.19, 95% CI 0.95 to 1.50; and at 10 years: 1.50, 95% CI 1.04 to
2.16). Progression free survival was consistently better in all studies
in the immediate therapy group, but disease specific survival was
not significantly different at any point. One large RCT included in the
review reported complications due to disease progression. It found
an approximate halving of the risk of major complications, including
spinal cord compression (9/469 [1.9%] with immediate treatment
v 23/465 [4.9%] with deferred treatment; P < 0.025), ureteric
obstruction (33/469 [7%] with immediate treatment v 55/465
[12%] with deferred treatment: P < 0.025), extraskeletal meta-
stases (37/469 [7.9%] with immediate treatment v 55/465 [12%]
with deferred treatment; P < 0.05), and a non-significant reduction
in pathological fractures (11/469 [2.3%] with immediate treatment
v 21/465 [4.5%] with deferred treatment; P > 0.05).6 The trial did
not make clear the time interval over which outcomes were
recorded, although this seemed to be at least 10 years.

Harms: We found no systematic review or RCTs with prospective data on
adverse effects of immediate compared with deferred androgen
deprivation in men with metastatic prostate cancer. Adverse effects
of immediate therapy were not analysed in the systematic review.
However, adverse events reported in one trial were much more
common in the immediate treatment arm (OR 5.66, 95% CI 2.76 to
11.62).5

Comment: The systematic review included two RCTs published in the 1970s,
and the remaining two in 1997 and 1999. Treatments received and
indications varied between RCTs.5 Androgen deprivation therapy
may be offered at an earlier stage of disease than that considered
for participants in the systematic review.
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OPTION COMBINED ANDROGEN BLOCKADE (ANDROGEN
DEPRIVATION AND ANTIANDROGEN)

Systematic reviews found limited evidence of a 2–5% improvement in
5 year survival associated with combined androgen blockade (androgen
deprivation plus a non-steroidal antiandrogen) compared with androgen
deprivation alone.

Benefits: We found two systematic reviews.7,8 The first and largest systematic
review (search date not stated, 27 RCTs, 8275 men, most of whom
had stage D2 disease [see table 1 in non-metastatic prostate
cancer, p 1169]) compared different methods of androgen depri-
vation (orchidectomy, flutamide, gonadorelin analogue, or a com-
bination of these [see glossary] versus androgen deprivation
alone. 1166) It found no clearly significant difference in mortality
(72.4% with androgen deprivation alone v 70.4% with combined
blockage; RR 0.96, 95% CI 0.94 to 1.00). Exclusion of seven trials
(1784 men) of cyproterone acetate found a small reduction in
mortality from combined androgen blockade (see glossary, p 9) (20
RCTs, 6491 men: 75.3% with androgen deprivation alone v 72.4%
combined with non-steroidal antiandrogens [see glossary, p 1166];
ARR 2.9%; P = 0.005). The second systematic review (search date
1998, 21 RCTs, 6871 men) compared androgen deprivation alone
(orchidectomy or gonadorelin analogues) versus androgen depriva-
tion combined with steroidal or non-steroidal antiandrogens (cypro-
terone, nilutamide, and flutamide).8 Overall, the review found a
significant improvement in 5 year survival in men receiving com-
bined androgen blockade (HR 0.871, 95% CI 0.805 to 0.942). No
significant differences were seen at 1 or 2 years’ follow up. Five
years’ follow up was only provided in 10 of the 21 RCTs.

Harms: The most recent review did not report on adverse events.8 An
overlapping, earlier systematic review of 6320 men in 20 RCTs
found that, compared with monotherapy (androgen deprivation
alone), combined androgen blockade using non-steroidal
antiandrogens increased the risk of diarrhoea (10% with combined
antiandrogen blockade v 2% with monotherapy), gastrointestinal
pain (7% with combined antiandrogen blockade v 2% with mono-
therapy), and non-specific ophthalmologic events (29% with com-
bined antiandrogen blockade v 5% with monotherapy).9 Flutamide
is also associated with a higher rate of anaemia (8% v 5%).4

Comment: The authors of the most recent overview note the need for quality of
life data, given the modest survival benefit and the potential for
toxicity.8

OPTION INTERMITTENT VERSUS CONTINUOUS ANDROGEN
DEPRIVATION

We found insufficient evidence on the effects of intermittent androgen
deprivation in men with metastatic prostate cancer.

Benefits: We found no systematic review and no RCTs assessing the long term
effects of intermittent androgen deprivation on mortality, morbidity,
or quality of life.
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Harms: We found insufficient evidence to assess harms.

Comment: None.

QUESTION What are the effects of treatments for men with
symptomatic androgen independent metastatic
disease?

OPTION CHEMOTHERAPY

RCTs found limited evidence that chemotherapy with some new agents
(mitoxantrone or suramin) plus corticosteroids reduced pain, lengthened
palliation, and improved quality of life, but found no improvement in
overall survival compared with corticosteroids alone. Earlier RCTs failed
to demonstrate any benefit of chemotherapy in men with metastatic
prostate cancer.

Benefits: We found no systematic review. Multiple earlier RCTs found no
benefit in men with metastatic prostate cancer of various chemo-
therapy drugs, including mitomycin C, cyclophosphamide, doxoru-
bicin, methotrexate, 5-fluorouracil, or estramustine phosphate
(EMP).10–14 In the largest of these studies, 419 men with untreated
metastatic or locally advanced prostate cancer were randomised to
orchiectomy (see glossary, p 1166) alone versus orchiectomy plus
EMP.12 There was no difference between groups in overall survival or
time to progression. Subgroup analyses demonstrated no benefit in
the group of men with metastatic disease, but did demonstrate
significant delay in time to progression in younger patients (aged
< 73 years). An earlier study randomised 319 men to androgen
deprivation therapy, combination of androgen deprivation therapy
and chemotherapy (cyclophosphamide plus 5-fluorouracil), or EMP
alone.10 It found no significant differences between the groups in
progression free or overall survival. However, we found three more
recent RCTs demonstrating benefit of newer chemotherapy agents
in men with advanced prostate cancer.15–17 The first of these (161
men with symptomatic androgen independent metastatic prostate
cancer) compared mitoxantrone plus prednisone versus prednisone
alone.15 Men taking placebo were crossed over to mitoxantrone at
disease progression or if not responding at 6 weeks. It found that
men receiving chemotherapy were significantly more likely to expe-
rience pain reduction (29% with chemotherapy plus prednisone v

12% with prednisone alone; P = 0.01), enjoy longer pain relief (43
v 18 weeks; P < 0.0001), and show improvements in quality of life.
It found no significant difference in overall survival. The comparison
was done before crossover. The second unblinded RCT (242 men)
compared mitoxantrone plus hydrocortisone versus hydrocortisone
alone.16 Men were allowed alternative chemotherapy after disease
progression. It found no significant difference in survival (median
duration 12.3 months with mitoxantrone plus hydrocortisone v 12.6
months with hydrocortisone; P = 0.77). However, pain and analge-
sic use were significantly reduced after chemotherapy. The third RCT
(458 men with prostate cancer and painful bone metastases)
compared suramin plus hydrocortisone versus placebo plus hydro-
cortisone.17 Men on placebo were allowed to cross over to suramin
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at disease progression. It found that chemotherapy reduced pain
(pain response 43% v 28%; P = 0.01). It found no significant effect
on survival (median survival 286 days with suramin v 279 days with
placebo; reported as non-significant, statistics not reported).

Harms: The RCTs reported no treatment related deaths. There were nine
episodes of febrile neutropenia (World Health Organization grade 3
or 4) among 130 men treated with 796 courses of mitoxantrone.17

Five men experienced cardiac arrhythmias or decreased left ven-
tricular ejection fraction, including two who developed congestive
heart failure. A higher incidence of nausea and cardiovascular
events was observed in men receiving EMP plus orchiectomy
compared with orchiectomy alone.12

Comment: The crossover design in the recent chemotherapy trials reduced the
contrast between treatment arms and increased the study size in
order to find small survival benefits, as most people allocated to
placebo eventually received chemotherapy. Early, unpublished clini-
cal trials have suggested high response rates for taxane based
chemotherapy, and an intergroup RCT comparing it with established
regimens is ongoing.

OPTION EXTERNAL BEAM RADIATION THERAPY

We found no RCTs comparing external beam radiation versus palliative
treatments other than radionuclides. Observational evidence suggests
complete pain relief in about a quarter of people, and placebo controlled
RCTs would probably be considered unethical. A systematic review of one
RCT in men with symptomatic bone metastases found no difference in
survival between external beam radiation and strontium-89; however,
strontium-89 was associated with significantly fewer new sites of pain
and reduced need for additional radiotherapy. One systematic review
found no significant differences in pain relief between different radiation
treatment fraction schedules and doses.

Benefits: Versus no treatment or placebo: We found one systematic review
(search date 1996, no RCTs), which found no RCTs comparing
external beam radiation versus no treatment or placebo.18 We
found no additional RCTs (see comment below). Eleven observa-
tional studies of 1486 people found complete pain relief in 368/
1373 (27%) of people and at least 50% pain relief in 628/1486
(42%) of people treated with external beam radiotherapy (see
comment below). External beam versus radionuclides: We
found one systematic review (search date 1996, 1 RCT, 284
men).18 The RCT (305 men) compared external beam radiation
versus strontium-89.19 It found that strontium-89 was associated
with significantly fewer new sites of pain (P < 0.05), and signifi-
cantly reduced the need for additional radiotherapy (P < 0.04).
However, it found no significant difference in survival (median
survival 33 weeks with strontium-89 v 28 weeks with radiotherapy;
P = 0.10).19 Different schedules and doses: We found one
systematic review (search date 1996, 9 RCTs, 1486 men with
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symptomatic bone metastases from a variety of malignancies).18

The RCTs compared different radiation treatment fractionation
schedules and doses of external beam radiation. It found minimal
differences in pain relief between different fractionation schedules
and doses.

Harms: The systematic review reported that adverse event reporting was
poor.18

Comment: In men with painful bone metastases, it would be considered
unethical to compare external beam radiation versus placebo or no
treatment. It is reasonable to consider the effectiveness of no
treatment to be zero, as spontaneous remission has not been
described in bone metastases from prostate cancer.

OPTION RADIONUCLIDE THERAPY

One systematic review found one small RCT in men with symptomatic
bone metastases, which found no difference in survival between external
beam radiation plus placebo and external beam radiation plus
strontium-89. However, strontium-89 significantly reduced the number of
new sites of pain. One small subsequent RCT in men with painful bone
metastases found that samarium-153 significantly reduced pain scores
compared with placebo. A second small subsequent RCT in a selected
population found an improvement in survival with strontium-89 compared
with placebo, but the results are difficult to generalise.

Benefits: Versus other palliative treatments: We found one systematic
review (search date 1996, 1 RCT, 126 men)18 and two subsequent
RCTs.20,21 The RCT in the systematic review (126 men) compared
external beam radiation plus strontium-89 versus external beam
radiation plus placebo.22 Although the RCT found no significant
difference in overall survival or symptom relief, strontium-89 signifi-
cantly reduced the number of new sites of pain (P < 0.02) and
significantly reduced analgesic requirement (17% stopped taking
analgesics with radionuclide v 2% on placebo; P < 0.05). The first
subsequent RCT (118 people with painful bone metastases from
multiple primaries) compared samarium-153 lexidronam
0.5 mCi/kg versus samarium-153 lexidronam 1 mCi/kg versus pla-
cebo over 4 weeks.21 It found that samarium-153 1 mCi/kg signifi-
cantly reduced pain scores compared with placebo at weeks 1–4
(P < 0.034). Samarium-153 0.5 mCi/kg reduced pain scores sig-
nificantly more than placebo at week 1 (P = 0.044) but not at other
weeks (P > 0.078). The second subsequent RCT (72 men with
androgen independent, metastatic prostate cancer who had initially
responded to “induction” chemotherapy with ketoconazole and
doxorubicin alternating with estramustine and vinblastine) com-
pared maintenance chemotherapy (doxorubicin) with and without
strontium-89.20 From follow up of 67 people to death, it was
estimated that strontium-89 significantly increased median overall
survival (27.7 months with chemotherapy plus strontium-89 v 16.8
months with chemotherapy alone; P < 0.002) and significantly
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increased time to progression (13.9 months with chemotherapy
plus strontium-89 v 7.0 months with chemotherapy alone;
P < 0.0001) (see comment below). Versus external beam
radiation: See external beam versus radionuclides under benefits
of external beam radiation therapy, p 1164.

Harms: Strontium-89 was associated with thrombocytopenia (World Health
Organization grade 3 or 4) in 7–33% of men and leukopenia (World
Health Organization grade 3 or 4) in 3–12% of men.18,23 Other
radionuclides with selective bone localisation have similar rates of
haematological toxicity. There was no significant difference between
treatment schedules and doses of external beam radiation in rates
of nausea, vomiting, or
diarrhoea.24

Comment: One RCT23 included in previous versions of Clinical Evidence was
removed because of its small size and weak methods. The results of
the second subsequent RCT are difficult to generalise because a
selected population was used, and participants reacted favourably
to a particular chemotherapy regimen.20

OPTION BISPHOSPHONATES

One systematic review of two RCTs found insufficient evidence about the
effects of bisphosphonates compared with no treatment.

Benefits: One systematic review (search date not stated, 2 RCTs, 156 men
with prostate cancer and symptomatic bone metastases) found no
reduction in bone pain with bisphosphonates compared with no
bisphosphonates.25

Harms: The systematic review identified 18 RCTs of bisphosphonates in
men with bone metastases from a variety of cancers.25 No RCT
reported major toxicity. Treatment with pamidronate was associated
with increased frequency of anterior uveitis and episcleritis.25

Comment: Both RCTs in the systematic review25 had weak methods; one did
not use a pain scale, whereas the other assessed etidronate, a
bisphosphonate that is pharmacologically unsuitable for treating
bone metastases. One RCT found potential benefit of pamidronate
in preventing bone loss in men receiving androgen deprivation
therapy, but it was not designed to assess effect on disease
progression.

GLOSSARY
Androgen deprivation Orchiectomy, gonadorelin analogue (leuprolide or goser-
elin), or estrogenic treatment.

Antiandrogen Androgen receptor blockers such as flutamide, nilutamide or
bicalutamide.

Combined androgen blockade A combination of gonadorelin analogues or
orchiectomy (androgen deprivation therapy) plus an androgen receptor blocker
(antiandrogen).

Orchidectomy Also known as orchiectomy, meaning surgical removal of the
testicles.
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QUESTIONS

Effects of treatments for clinically localised prostate cancer . . . . . .1172
Role of androgen suppression in men with raised prostate specific
antigen concentrations after primary treatment . . . . . . . . . . . . . . .1179
Effects of treatments for locally advanced prostate cancer . . . . . . .1179

INTERVENTIONS

CLINICALLY LOCALISED
PROSTATE CANCER

Trade off between benefits and
harms

Radical prostatectomy . . . . . .1173
Watchful waiting . . . . . . . . . .1172

Unknown effectiveness
Androgen suppression . . . . . .1177
Androgen suppression in

asymptomatic men with raised
prostate specific antigen
concentrations after early
treatment . . . . . . . . . . . . .1179

Brachytherapy. . . . . . . . . . . .1176
Cryosurgery . . . . . . . . . . . . .1177
External beam radiation . . . . .1175

LOCALLY ADVANCED PROSTATE
CANCER

Beneficial
Immediate androgen suppression

after radical prostatectomy and
pelvic lymphadenectomy in men
with node positive prostate
cancer (compared with radical
prostatectomy and deferred
androgen suppression) . . . .1182

Likely to be beneficial
Androgen suppression initiated at

diagnosis . . . . . . . . . . . . .1179
Early androgen suppression in

addition to external beam
radiation compared with radiation
and deferred androgen
suppression . . . . . . . . . . .1181

See glossary, p 1182

Key Messages

Clinically localised prostate cancer
¶ Radical prostatectomy Two RCTs found no significant difference in death

from any cause between radical prostatectomy and watchful waiting in men
with clinically detected disease after median follow up of 6.2 and 23 years. The
larger of the RCTs found that radical prostatectomy reduced death due to
prostate cancer and metastases at 6 years compared with watchful waiting.
Two small RCTs found that radical prostatectomy reduced the risk of treatment
failure compared with external beam radiation. Radical prostatectomy carries
the risks of major surgery and of sexual and urinary dysfunction.

¶ Watchful waiting Two RCTs found no significant difference in overall survival
between watchful waiting and radical prostatectomy in men with clinically
detected disease after median follow up of 6 and 23 years. The larger RCT
found that radical prostatectomy reduced death rates due to prostate cancer
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and metastases at 6 years compared with watchful waiting. One RCT found that
radical prostatectomy increased erectile dysfunction compared with watchful
waiting but found no significant difference in quality of life after 12 months.

¶ Androgen suppression We found no RCTs of early androgen suppression on
length or quality of life in men with asymptomatic, clinically localised prostate
cancer. One RCT identified by a systematic review found limited evidence that
oestrogen decreased prostate cancer related deaths compared with watchful
waiting. It found no significant difference in overall survival. One preliminary
report of three large ongoing RCTs in men with localised or locally advanced
prostate cancer found that bicalutamide plus standard care reduced rates of
radiological progression and bone metastases at 2–3 years compared with
standard care alone. There was no significant difference between treatments in
overall survival.

¶ External beam radiation We found no RCTs comparing external beam
radiation versus watchful waiting. Two RCTs found that external beam radiation
increased the risk of treatment failure compared with radical prostatectomy.
Two small RCTs found no significant difference between conformal radiotherapy
and conventional radiotherapy in overall survival or tumour control at 3–5
years. One systematic review found limited evidence that conformal radio-
therapy with dose escalation reduced acute and late treatment related mor-
bidity compared with conventional radiotherapy for men with T1 or T2 low or
intermediate risk prostate cancer.

¶ Androgen suppression in asymptomatic men with raised prostate spe-
cific antigen concentrations after early treatment; brachytherapy; cryo-
surgery We found no RCTs on the effects of these interventions.

Locally advanced prostate cancer
¶ Immediate androgen suppression after radical prostatectomy and pel-

vic lymphadenectomy in men with node positive prostate cancer (com-
pared with radical prostatectomy and deferred androgen suppression)
One small RCT in men with node positive prostate cancer found that immediate
androgen suppression compared with deferred androgen suppression after
radical prostatectomy and pelvic lymphadenectomy reduced mortality over a
median of 7 years’ follow up.

¶ Androgen suppression initiated at diagnosis RCTs found no significant
difference in overall survival between androgen suppression with bicalutamide
and no androgen suppression in men with localised or locally advanced
prostate cancer at 2–10 years. The RCTs found that bicalutamide reduced
objective progression compared with no bicalutamide. One systematic review
found that early androgen suppression increased survival at 10 years com-
pared with deferred treatment in men with locally advanced prostate cancer but
found no significant difference in survival at 5 years. One RCT found limited
evidence that immediate androgen suppression reduced complications com-
pared with deferred androgen suppression.

¶ Early androgen suppression plus external beam radiation (compared
with radiation and deferred androgen suppression) RCTs found limited
evidence that androgen suppression initiated at diagnosis plus external beam
radiation improved long term survival compared with radiation alone or radia-
tion plus deferred androgen suppression. One RCT found limited evidence that
immediate androgen suppression reduced complications compared with
deferred androgen suppression.
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DEFINITION Prostatic cancer is staged according to two systems: the tumour,
node, metastasis (TNM) classification system and the American
urologic staging system (see table 1, p 1185). Non-metastatic
prostate cancer can be divided into clinically localised disease and
locally advanced disease. Clinically localised disease is prostate
cancer thought, after clinical examination, to be confined to the
prostate gland. Locally advanced disease is prostate cancer that
has spread outside the capsule of the prostate gland but has not yet
spread to other organs. Metastatic disease is prostate cancer that
has spread outside the prostate gland to either local, regional, or
systemic lymph nodes, seminal vesicles, or to other body organs
(e.g. bone, liver, brain) and is not connected to the prostate gland.
We consider clinically localised and locally advanced disease here.
Metastatic disease is covered in a separate chapter (see prostate
cancer [metastatic], p 1158).

INCIDENCE/
PREVALENCE

Prostate cancer is the sixth most common cancer in the world and
the third most common cancer in men. In 2000, an estimated
513 000 new cases of prostate cancer were diagnosed and about
250 000 deaths were attributed to prostate cancers worldwide.
Prostate cancer is uncommon under the age of 50 years. About
85% of men with prostate cancer are diagnosed after the age of 65
years. Autopsy studies suggest that the prevalence of subclinical
prostate cancer is high at all ages: 30% for men aged 30–39 years,
50% for men aged 50–59 years, and more than 75% for men older
than 85 years. Incidence varies widely by ethnic group and around
the world. The highest rates occur in men of black ethnic group
living in the USA and the lowest among men living in China.1

AETIOLOGY/
RISK FACTORS

Risk factors for prostate cancer include increasing age, family
history of prostate cancer, black ethnic group, and possibly higher
dietary consumption of fat and meat, low intake of lycopene (from
tomato products), low intake of fruit, and high dietary calcium. In
the USA, black men have about a 60% higher incidence than white
men.2 The prostate cancer incidence for black men living in the USA
is about 90/100 000 in men aged less than 65 years and about
1300/100 000 in men aged 65–74 years. For white men, inci-
dence is about 44/100 000 in men aged less than 65 years and
900/100 000 in men aged 65–74 years.2

PROGNOSIS The chance that men with well to moderately differentiated, palpa-
ble, clinically localised prostate cancer will remain free of sympto-
matic progression is 70% at 5 years and 40% at 10 years.3 The risk
of symptomatic disease progression is higher in men with poorly
differentiated prostate cancer.4 One retrospective analysis of a large
surgical series in men with clinically localised prostate cancer found
that the median time from the increase in prostate specific antigen
(PSA) concentration to the development of metastatic disease was
8 years.5 Time to PSA progression, PSA doubling time, and Gleason
score (see glossary, p 1183) were predictive of the probability and
time to development of metastatic disease. Once men developed
metastatic disease, the median actuarial time to death was less
than 5 years.5 Morbidity from local or regional disease progression
includes haematuria, bladder obstruction, and lower extremity
oedema. The age adjusted prostate cancer specific mortality in the
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USA for all men aged 65 years and older has decreased by about
15% (244 deaths/100 000 to 207 deaths/100 000) from
1991–1997. The reasons for this are unclear, although inaccurate
death certification, PSA screening, and earlier, more intensive
treatment, including radical prostatectomy (see glossary, p 1183),
radiotherapy, and androgen suppression (see glossary, p 1182),
have been suggested. However, regions of the USA and Canada
where PSA testing and early treatment are more common have
similar prostate cancer mortality to regions with lower testing and
early treatment rates.6 Similarly, countries with low rates of PSA
testing and treatment, such as the UK, have similar age adjusted
prostate cancer mortality to countries with high rates of testing and
treatment, such as the USA.7

AIMS OF
INTERVENTION

To prevent premature death and disability, and to minimise adverse
effects of treatment.

OUTCOMES Survival; development of metastatic disease; development of symp-
tomatic local or regional disease progression; time to progression;
response in terms of symptoms and signs; quality of life; adverse
effects of treatment. Where clinical outcomes are not available,
surrogate outcomes have been used (PSA concentration; Gleason
score for histological grade).

METHODS Clinical Evidence search and appraisal February 2003. Additional
author search: Cochrane Library and Medline to 2001 for system-
atic reviews and RCTs, and using the search strategy of the Depart-
ment of Veterans’ Affairs Coordinating Center for the Cochrane
Review Group on Prostatic Diseases.

QUESTION What are the effects of treatments for clinically
localised prostate cancer?

OPTION WATCHFUL WAITING

Two RCTs found no significant difference in overall survival between
watchful waiting and radical prostatectomy in men with clinically detected
disease after median follow up of 6 and 23 years. One RCT found that
radical prostatectomy reduced death due to prostate cancer and reduced
metastases at 6 years compared with watchful waiting. One RCT found
that radical prostatectomy increased erectile dysfunction compared with
watchful waiting but found no significant difference in quality of life after
4 years.

Benefits: Versus radical prostatectomy: See benefits of radical prostatec-
tomy, p 1173. Versus early androgen suppression: See glossary,
p 1182. See benefits of androgen suppression, p 1177.

Harms: Versus radical prostatectomy: See harms of radical prostatec-
tomy, p 1174. Versus early androgen suppression: See harms of
androgen suppression, p 1178.

Comment: We found two large cohort studies, which found that, in men with
clinically detected localised prostate cancer managed with watchful
waiting, 15 year disease specific survival was 80% — ranging from
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95% for well differentiated to 30% for poorly differentiated can-
cers.10,11 However, most men with newly diagnosed prostate can-
cer are now detected by prostate specific antigen (PSA) testing.
There is about a 10–15 year lead time between the detection of
cancers by raised PSA concentrations and clinical detection by
digital rectal examination or the development of symptoms.12 This
means that outcomes are likely to be similar in men with palpable
tumours who are followed for 15 years and men whose tumours are
detected because of raised PSA concentrations who are followed
for 25–30 years (lead time bias). Therefore, compared with men
with clinically detected prostate cancer, any benefit in men with PSA
detected tumours (if it exists) is likely to be of smaller magnitude
and require a longer period of time to occur. Until better information
is available to guide treatment selection men have to weigh the
potential but unproved risks and benefits of various treatment
options. For example, men treated with watchful waiting may avoid
the risks of surgery and may have similar overall survival and quality
of life compared with men treated with other interventions. How-
ever, they do not have the opportunity to have their cancer removed
or “definitively” treated with radiotherapy. This could potentially
result in disease progression, disability, and premature death.
Preliminary results from one RCT indicate that, on average, 25 men
with clinically detected prostate cancer would need to be treated
with surgery to prevent one death attributed to prostate cancer over
a 6 year time period, without evidence that this would improve
length or quality of life.9 People should balance the potential risks
and benefits of various treatment options.

OPTION RADICAL PROSTATECTOMY

Two RCTs found no significant difference in death from any cause
between radical prostatectomy and watchful waiting in men with clinically
detected disease after median follow up of 6.2 and 23 years. The larger
of the RCTs found that radical prostatectomy reduced death due to
prostate cancer and metastases at 6 years compared with watchful
waiting. Two small RCTs found that that radical prostatectomy reduced
the risk of treatment failure compared with external beam radiation.
Radical prostatectomy carries the risks of major surgery and of sexual
and urinary dysfunction.

Benefits: Versus watchful waiting: We found one systematic review (search
date 2002, 2 RCTs) that compared radical prostatectomy (see
glossary, p 1183) versus watchful waiting in men with clinically
localised prostate cancer.8 The first RCT in the review (142 men)
found no significant difference in survival after median follow up of
23 years (range 19–27 years) between radical prostatectomy and
watchful waiting (median survival 10.6 years with prostatectomy v 8
years with watchful waiting; CI not reported).13 Analysis was not by
intention to treat, treatment groups were not comparable at base-
line for important prognostic factors, and the RCT is likely to have
been too small to exclude a clinically important difference between
groups. The second RCT in the review (695 men with newly
diagnosed prostate cancer, clinical stage T1b, T1c, or T2) found that
radical prostatectomy significantly reduced death due to prostate
cancer after a median of 6.2 years follow up compared with
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watchful waiting.9 There was no significant difference in overall
death rates (death due to prostate cancer: 16/374 [4.6%] with
surgery v 31/348 [8.9%] with watchful waiting; HR 0.50, 95%
CI 0.27 to 0.91; distant metastases: HR 0.63, 95% CI 0.41 to
0.96; death from any cause: 53/347 [15.3%] with surgery v

62/348 [17.8%] with watchful waiting; HR 0.83, 95% CI 0.57 to
1.20). Versus external beam radiation: We found one systematic
review (search date 2002, 1 RCT)8 and one additional RCT.14 The
RCT in the review (95 men with either localised or locally advanced
cancer) found that radical prostatectomy significantly increased
prostate cancer specific survival after 5 years compared with
external beam radiation (96.6% with prostatectomy v 84.6% with
radiation, P = 0.02).8 The additional RCT (106 men with clinically
localised prostate cancer) found that radical prostatectomy
significantly reduced treatment failure, primarily defined as a
positive bone scan, compared with external beam radiation (4/41
[9.8%] treatment failures with prostatectomy v 17/56 [30.4%]
with radiation; RR 0.32, 95% CI 0.12 to 0.88; NNT 5, 95% CI 3 to
25).14

Harms: One RCT (376 men with localised prostate cancer, 326 men
followed up) compared self reported adverse effects and quality of
life in men treated with radical prostatectomy and watchful wait-
ing.15 It found that radical prostatectomy increased erectile dys-
function and urinary leakage at 12 months or more after surgery
compared with watchful waiting but reduced symptoms of urinary
obstruction (erectile dysfunction: 80% with radical prostatectomy v

45% with watchful waiting; urinary leakage: 49% with surgery v 21%
with watchful waiting; weak urinary stream: 28% with surgery v 44%
with watchful waiting). The RCT found no significant difference
between radical prostatectomy and watchful waiting in bowel func-
tion, anxiety, depression, wellbeing, or subjective quality of life
(distress from bowel symptoms: 5/159 [3%] with surgery v 10/156
[6%] with watchful waiting; low or moderate psychological well-
being: 35% with surgery v 36% with watchful waiting; low or moderate
quality of life: 40% with surgery v 45% with watchful waiting). One
systematic review found that 12 months after radical prostatectomy
20–70% of men reported reduced sexual function and 15–50%
reported urinary problems.8 Fatal complications have been reported
in 0.5–1.0% of men treated with radical prostatectomy and may
exceed 2% in men aged 75 years and older.16 Nearly 8% of men
older than 65 years suffered major cardiopulmonary complications
within 30 days of operation. The incidence of other adverse effects
of surgery was over 80% for sexual dysfunction, 30% for urinary
incontinence requiring pads or clamps to control wetness, 18% for
urethral stricture, 3% for total urinary incontinence, 5% for faecal
incontinence, and 1% for bowel injury requiring surgical repair.17–20

Comment: Both RCTs of radical prostatectomy took place before the advent
of tests for prostate specific antigen.13,14 Radical prostatectomy
may benefit selected groups of men with localised prostate
cancer, particularly younger men with higher grade tumours, but
the RCTs did not look for this effect. The available evidence
suggests that in most men the benefits of radical prostatectomy in
quality adjusted life expectancy are at best small and sensitive to
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individual preferences.21 A non-randomised study examining a
population based, self administered survey of men aged over 65
years in the USA found no differences in general health related
quality of life between radical prostatectomy, radiation, or watchful
waiting.22 We are aware of two further ongoing trials comparing
radical prostatectomy versus watchful waiting.23,24 Any benefit of
radical prostatectomy in men with prostate specific antigen
detected tumours is likely to be of smaller magnitude and require
a longer period of time to occur than clinically detected tumours.
People should balance the potential risks and benefits of various
treatment options.

OPTION EXTERNAL BEAM RADIATION

We found no RCTs comparing external beam radiation versus watchful
waiting. Two RCTs found that external beam radiation increased the risk
of treatment failure compared with radical prostatectomy. Two small RCTs
found no significant difference between conformal radiotherapy and
conventional radiotherapy in overall survival or tumour control at 3–5
years. One systematic review found limited evidence that conformal
radiotherapy with dose escalation reduced acute and late treatment
related morbidity compared with conventional radiotherapy for men with
T1 or T2 low or intermediate risk prostate cancer.

Benefits: Versus watchful waiting: We found no RCTs. Versus radical
prostatectomy: See glossary, p 1183. See benefits of radical
prostatectomy, p 1173.14 Conformal versus conventional
radiotherapy: We found one systematic review (search date 2001,
1 RCT)25 and one additional RCT that compared conformal radio-
therapy (see glossary, p 1183) versus conventional radiotherapy.26

The RCT identified by the review (301 men with T1 or T2, low or
intermediate risk prostate cancer) found no significant difference in
overall survival at 5 years between conformal radiotherapy and
conventional radiotherapy when used as sole treatment, but sur-
vival was greater with conformal treatment (69% with conventional
v 79% with conformal, P = 0.06).25 The additional RCT (225 men
with non-metastatic prostate cancer T1–T4, N0, or M0) did not
report on survival, but found no significant difference in tumour
control (measured by prostate specific antigen [PSA] level) between
treatments after a median follow up of 3.6 years.26

Harms: One systematic review (search date 2002) found that 20–40% of
men with no prior erectile dysfunction who received external beam
radiation developed dysfunction after 12–24 months.8 One survey
of men treated with external beam radiation found that 7% wore
pads to control wetness, 23–32% were impotent, and 10%
reported problems with bowel dysfunction.27 Treatment related
mortality was less than 0.5%.17 External beam radiation requires
that men return for daily outpatient treatment for up to 6 weeks.
Versus radical prostatectomy: One systematic review (search
date 2002, 1 meta-analysis of 40 non-randomised studies pub-
lished before 1995) found that radiation increased the probability of
retaining sexual function compared with radical prostatectomy
(69% with radiotherapy v 42% with prostatectomy).8 Conventional
versus conformal radiotherapy: We found one systematic review
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(search date 2001, 3 RCTs reporting on toxicity).25 Two of the three
RCTs found that conformal radiotherapy (without an increase in
dose) reduced acute toxicity compared with conventional radio-
therapy. The third RCT found no significant difference in acute
toxicity between conformal radiotherapy (with dose escalation) and
conventional radiotherapy. Two of the three RCTs in the review
reporting on chronic adverse effects (> 1 year after treatment)
found no significant difference between an increased dose of
conformal radiotherapy and conventional radiotherapy but the third
RCT reporting on chronic adverse effects found that conventional
radiotherapy significantly increased radiation induced proctitis and
rectal bleeding compared with the same dose of conformal radio-
therapy (proctitis ≥ grade 1 radiation and oncology grade 56% with
conventional v 36% with conformal, P = 0.004; rectal bleeding
≥ grade 2 radiation and oncology grade 3% with conventional v 12%
with conformal, P = 0.01).

Comment: Up to 30% of men with clinically localised prostate cancer treated
with radiotherapy still have positive biopsies 2–3 years after
treatment.28 One retrospective, non-randomised, multicentre
pooled analysis estimated overall survival at 5 years at 85%,
disease specific survival at 95%, and freedom from biochemical
failure (as defined by raised PSA) at 66%.29 Estimated 5 year rates
of no biochemical recurrence according to PSA concentrations
before treatment and Gleason scores (see glossary, p 1183)
ranged from 81% for pretreatment PSA less than 10 ng/mL to
29% for PSA of 20 ng/mL or more, and a Gleason score from
7–10.

OPTION BRACHYTHERAPY

A systematic review found no RCTs of brachytherapy in men with clinically
localised prostate cancer.

Benefits: We found one systematic review (search date 2002), which identi-
fied no RCTs comparing brachytherapy (see glossary, p 1183) alone
or in combination with other treatments (androgen suppression
[see glossary, p 1182] or radiation).8

Harms: The systematic review reported that 36% of men had some
erectile dysfunction, 2–12% had some urinary symptoms
(including urinary incontinence in 7%), and 18% had some bowel
dysfunction 1 year after treatment.8 However the review stated
that these figures came from poor quality studies and should be
interpreted with caution.

Comment: We found two older systematic reviews that have not been pre-
sented in the benefits section (search date 1999).30,31 One
systematic review30 identified 13 case series and three cohort
studies (2 retrospective, 1 prospective) and we found one addi-
tional retrospective cohort study.32 The studies used proxy out-
comes (evidence of disease measured by prostate specific antigen
[PSA] testing).30,32 Results varied considerably from one series to
another and were highly dependent on tumour stage, grade, and
pretreatment serum PSA levels. Results in men with T1 or T2
tumours, Gleason score (see glossary, p 1183) of 6 or lower, and
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serum PSA level of 10 ng/mL or less were similar to those from
case series of people having a radical prostatectomy (see glossary,
p 1183). The additional cohort study (1872 men) found that in low
risk men (stage T1c, stage T2, PSA concentration ≤ 10 ng/mL, and
Gleason score ≤ 6) the chance of a high PSA concentration at 5
years was similar whether they were treated with radiation or
brachytherapy implant (with or without preceding androgen
suppression ) or with radical prostatectomy.32 Men at intermedi-
ate or high risk (Gleason score > 6 or PSA > 10 ng/mL) were more
likely to have high PSA concentration at 5 years with brachy-
therapy than with radical prostatectomy (RR of high PSA in men at
intermediate risk 3.1, 95% CI 1.5 to 6.1; RR in men at high risk
3.0, 95% CI 1.8 to 5.0).32 RCTs comparing brachytherapy versus
radical prostatectomy are ongoing (Wilt T, personal communica-
tion, 2000).

OPTION CRYOSURGERY

We found no RCTs of cryotherapy in men with clinically localised prostate
cancer.

Benefits: We found no systematic review or RCTs.

Harms: Complications reported in case series include impotence (65%),
transient scrotal oedema (10%), sloughed urethral tissue (3%),
urethral stricture (1%), incontinence, urethrorectal fistula, and
prostatic abscess (1%).33

Comment: One ongoing trial is comparing cryosurgery versus radiation (Wilt T,
personal communication, 2000).

OPTION ANDROGEN SUPPRESSION

We found no RCTs of early androgen suppression on length or quality of
life in men with asymptomatic, clinically localised prostate cancer. One
RCT identified by a systematic review found limited evidence that
oestrogen decreased prostate cancer related deaths compared with
watchful waiting but it found no significant difference in overall survival.
One preliminary report of three large ongoing RCTs in men with
localised or locally advanced prostate cancer found that bicalutamide
plus standard care reduced rates of radiological progression and
bone metastases at 2–3 years compared with standard care alone but
there was no significant difference between treatments in overall
survival.

Benefits: We found no RCTs of primary treatment with early androgen sup-
pression (see glossary, p 1182) in the absence of symptoms on
length or quality of life in men with clinically localised prostate
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cancer. Versus watchful waiting: We found one systematic review
(search date 2002, 1 RCT) in men with clinically localised prostate
cancer.8 The RCT identified by the review (285 men) compared
three treatments: oestrogen, estramustine, and watchful waiting.8

It found that oestrogen significantly reduced prostate cancer spe-
cific deaths compared with watchful waiting (prostate cancer
related deaths: 12% with oestrogen v 28% with watchful waiting;
P = 0.03). It found no significant difference between treatments in
overall survival (overall survival: 47% with oestrogen v 40% with
deferred treatment; P = 0.48). The RCT was methodologically
flawed (see comment below). Plus standard care versus
standard care alone: We found one preliminary report of three
ongoing RCTs (8113 men with localised or locally advanced pros-
tate cancer T1–T4, Nx/N, M0) comparing bicalutamide 150 mg
daily plus standard care versus standard care alone.1 Standard care
included radical prostatectomy (see glossary, p 1183), radio-
therapy, and watchful waiting. The meta-analysis in the report found
that bicalutamide plus standard care significantly reduced rates of
radiological progression and bone metastases at 2–3 years com-
pared with standard care alone (progression: 363/4052 [9.0%]
with bicalutamide plus standard care v 595/4061 [14.7%] with
standard care alone; HR 0.58, 95% CI 0.51 to 0.66; P < 0.0001;
bone metastases: 214 events with bicalutamide plus standard
care v 321 events with standard care alone; RR 0.67, 95%
CI 0.56 to 0.79). There was no significant difference between
treatments in overall survival (overall survival: HR 0.93, 95%
CI 0.79 to 1.11).1

Harms: See harms of androgen suppression in men with locally advanced
prostate cancer, p 1181. One preliminary report of three ongoing
RCTs (8113 men with localised or locally advanced prostate cancer)
found that bicalutamide plus standard care increased gynaecomas-
tia, breast pain, asthenia, impotence, and hot flushes compared
with standard care alone but the statistical significance of differ-
ences was not reported (gynaecomastia 66% with bicalutamide
plus standard care v 8% with standard care alone; breast pain 73%
with bicalutamide plus standard care v 7% with standard care
alone; asthenia 10% with bicalutamide plus standard care v 7%
with standard care alone; impotence 9% with bicalutamide plus
standard care v 6% with standard care alone; hot flushes 9% with
bicalutamide plus standard care v 5% with standard care alone).1

The systematic review found that androgen deprivation treatment
with luteinising hormone releasing hormone agonist reduced sexual
function in 40–70% and led to breast swelling in 5–25%, and hot
flushes in 50–60%.8

Comment: One RCT identified by the systematic review compared oestrogen
with deferred treatment. It was not analysed on an intention to treat
basis, 24% were excluded or withdrew, treatment groups were not
comparable at baseline, and there was a high cardiovascular
mortality in the oestrogen group.8 We found one additional RCT,
which is awaiting translation.34
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QUESTION In men who have received primary treatment and
remain asymptomatic, should androgen suppression be
offered when raised concentrations of prostate specific
antigens are detected?

OPTION ANDROGEN SUPPRESSION IN ASYMPTOMATIC MEN WITH
RAISED PROSTATE SPECIFIC ANTIGEN CONCENTRATIONS
AFTER EARLY TREATMENT

We found no RCTs of initiating androgen suppression when prostate
specific antigen rises or persists after primary treatment.

Benefits: We found one systematic review (search date 1998), which identi-
fied no RCTs.35

Harms: See harms of androgen suppression in men with locally advanced
prostate cancer, p 1181.

Comment: In the USA, clinicians often monitor blood concentrations of pros-
tate specific antigen and offer androgen suppression (see glossary,
p 1182) when these rise.35 Consequently, more men with persist-
ent disease are considered for androgen suppression and treatment
is initiated earlier in the natural course of the disease. RCTs are
needed to evaluate the effectiveness of this approach and of
intermittent treatment, in which androgen suppression is initiated
when prostate specific antigen rises after primary treatment and
discontinued when the antigen concentrations return to the lowest
level.35

QUESTION What are the effects of treatments for locally advanced
prostate cancer?

OPTION ANDROGEN SUPPRESSION

RCTs found no significant difference in overall survival between androgen
suppression with bicalutamide and no androgen suppression in men with
localised or locally advanced prostate cancer after 2–10 years. The RCTs
found that bicalutamide reduced radiological progression compared with
no bicalutamide. One systematic review found that early androgen
treatment increased survival at 10 years compared with deferred
treatment in men with locally advanced prostate cancer. It found no
significant difference in survival at 5 years. One RCT found limited
evidence that immediate androgen suppression reduced complications
compared with deferred androgen suppression.

Benefits: Versus no androgen suppression: We found one preliminary
report of three ongoing RCTs1 and one reanalysis of three RCTs
performed between 1960 and 1975.36 The three ongoing RCTs
(8113 men with localised or locally advanced prostate cancer
T1–T4, Nx/N, M0) compared bicalutamide 150 mg once daily plus
standard care with standard care alone.1 Standard care included
radical prostatectomy (see glossary, p 1183), radiotherapy, and
watchful waiting. Meta-analysis found that bicalutamide plus stand-
ard care significantly reduced radiological progression and bone
metastases after 2–3 years compared with standard care alone
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(progression: 363/4052 [9.0%] with bicalutamide plus standard
care v 595/4061 [14.7%] with standard care alone; HR 0.58, 95%
CI 0.51 to 0.66; P < 0.0001; bone metastases: 214 events with
bicalutamide plus standard care v 321 events with standard care
alone; RR 0.67, 95% CI 0.56 to 0.79). There was no significant
difference between treatments in overall survival (overall survival:
HR 0.93, 95% CI 0.79 to 1.11).1 The three earlier RCTs (about
4000 men with all stages of newly diagnosed prostate cancer)
compared androgen suppression (see glossary, p 1182) (diethyl-
stilbestrol [stilboestrol], orchidectomy, or oestrogens) versus no
initial treatment.36 They found no significant difference in overall
survival. Reanalysis of updated data (published 1988) from these
RCTs provided limited evidence of a modest survival advantage with
androgen suppression, particularly in younger people with more
advanced disease.36 Immediate (initiated at diagnosis) versus
deferred androgen suppression: We found one systematic
review (search date 2001, 4 RCTs, 2167 men with locally advanced
prostate cancer).37 All RCTs included in the review were conducted
before prostate specific antigen testing was introduced. Each RCT
used different methods of androgen suppression and had different
requirements for initiation of treatment. It found no significant
difference in overall survival at 1, 2, or 5 years with early compared
with deferred androgen suppression (3 RCTs, 1307 men, at 1 year
88% with early v 86% with deferred; RR 1.04, 95% CI 0.99 to 1.09;
at 2 years 73% with early v 71% with deferred; RR 1.05, 95%
CI 0.97 to 1.12; at 5 years 44% with early v 37% with deferred;
RR 1.08, 95% CI 0.96 to 1.22). However, it found that early
treatment significantly increased survival at 10 years compared with
deferred treatment (18% with early v 12% with deferred; OR 1.50,
95% CI 1.04 to 2.16). The most recent of the RCTs38 identified by
the review (938 men with stage C [locally advanced] or stage D
[asymptomatic metastatic] disease) was not included in the meta-
analysis (see comment below). It found that in men with stage C
disease, immediate androgen suppression significantly improved
survival compared with deferred treatment (survival benefit meas-
ured by survival curve; P = 0.02; CI not reported). The RCT found
that in people with stage C disease, immediate androgen suppres-
sion was associated with a non-significant lower risk of major
complications, such as pathological fractures compared with
deferred treatment (3/256 [1.2%] with immediate v 6/244 [2.5%]
with deferred; RR 0.48, 95% CI 0.12 to 1.90), ureteric obstruction
(22/256 [8.6%] with immediate v 28/244 [11.5%] with deferred;
RR 0.75, 95% CI 0.44 to 1.30), and extraskeletal metastases
(17/256 [6.6%] with immediate v 26/244 [10.7%] with deferred;
RR 0.62, 95% CI 0.35 to 1.10). Analysis including all participants
found a significant reduction for combined results of pathological
fracture and cord compression (RR 0.48, 95% CI 0.28 to 0.79).
The RCT did not make clear the time interval over which outcomes
were recorded, although this seemed to be at least 10 years.38 One
additional RCT in men with cancers of different stages found that
bicalutamide significantly improved disease free progression at 2.6
years compared with placebo.39 See benefits of androgen suppres-
sion under effects of treating clinically localised prostate cancer,
p 1177.
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Harms: Adverse events were not well reported in the review.37 Earlier
initiation of androgen suppression means longer exposure to
adverse effects, which include osteoporosis, weight gain, hot
flushes (10–60%), loss of muscle mass, gynaecomastia (5–10%),
impotence (10–30%), and loss of libido (5–30%).35 These adverse
effects are particularly important in the treatment of men with long
life expectancy or younger men with lower grade cancers. The
review did not report on quality of life. See harms of androgen
suppression under effects of treating clinically localised prostate
cancer, p 1178.

Comment: The RCTs conducted in the 1960s and 1970s35 included men who
were older and had more advanced cancers than those in the more
recent RCT.38 The most recent RCT38 will be included in the
meta-analysis of the systematic review37 in future updates of the
Cochrane Library. RCTs are needed to evaluate the effectiveness of
androgen suppression before surgery when disease extends beyond
the capsule.

OPTION ANDROGEN SUPPRESSION PLUS EXTERNAL BEAM
RADIATION VERSUS EXTERNAL BEAM RADIATION ALONE

RCTs found limited evidence that androgen suppression initiated at
diagnosis plus external beam radiation improved long term survival
compared with radiation alone or radiation plus deferred androgen
suppression. One RCT found limited evidence that immediate androgen
suppression reduced complications compared with deferred androgen
suppression.

Benefits: We found one systematic review (search date 1998, 4 RCTs, 1565
men)35 and one additional RCT.40 The review compared early versus
deferred androgen suppression (see glossary, p 1182) in men
receiving external beam radiation.35 Early androgen suppression
was initiated at the same time as radiation treatment for locally
advanced, or asymptomatic but clinically evident, metastatic pros-
tate cancer, and was continued until the development of hormone
refractory disease. The deferred group received radiation treatment
alone, with androgen suppression initiated only in those in whom
the disease progressed. The systematic review found that early
androgen suppression significantly improved overall 5 year survival
compared with deferred treatment (percentage surviving at 5 years
76.5% with early v 68.2% with deferred; ARR 8.3%; HR 0.63, 95%
CI 0.48 to 0.83; NNT at 5 years 12).35 Long term follow up of one
of the RCTs included in the review (476 men, stages T2–T4, with or
without pelvic lymph node involvement) found that more people
survived with early androgen suppression at 8 years compared with
deferred treatment, but the difference was not significant (53% with
early v 44% with deferred; P = 0.1). There was a significant
improvement in disease free survival (33% with early v 21% with
deferred; P = 0.004) and in the incidence of distant metastases
(34% with early v 45% with deferred; P = 0.04).41 The additional
RCT (277 men with advanced localised prostate cancer; T2–T4,
M0, with and without nodal disease) compared three treatments:
orchidectomy alone, radiotherapy alone, or radiotherapy in addition
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to orchidectomy.40 It found no significant difference in overall
survival or need for further treatment for local disease progression
between the three treatment groups (data presented graphically; P
value not reported), but it is likely to have been underpowered to
detect a clinically important difference.

Harms: The review reported adverse effects of androgen suppression (see
harms of androgen suppression for the treatment of men with
locally advanced prostate cancer, p 1181).35 In the additional RCT,
adverse effects associated with radiotherapy included bowel symp-
toms (19%), urinary symptoms including transient frequency (8%),
bowel and urinary complications (1%), rectal bleeding necessitating
blood transfusion (2%), and radiation proctitis (1%), which was a
contributory factor in two deaths. It found that the predominant
adverse effect after orchidectomy was hot flushes (15%).40

Comment: We found no evidence from RCTs of external beam radiation alone
in men with locally advanced prostate cancer.

OPTION ANDROGEN SUPPRESSION AFTER RADICAL
PROSTATECTOMY AND PELVIC LYMPHADENECTOMY

One small RCT in men with node positive prostate cancer found that
immediate androgen suppression compared with deferred androgen
suppression after radical prostatectomy and pelvic lymphadenectomy
reduced mortality over a median of 7 years’ follow up.

Benefits: We found one RCT (98 men who had had a radical prostatectomy
[see glossary, p 1183] and pelvic lymphadenectomy for nodal
metastases) comparing immediate androgen suppression (see
glossary, p 1182) (with either goserelin or bilateral orchidectomy)
versus androgen suppression deferred until disease progression.42

It found that androgen suppression significantly reduced mortality in
the long term compared with watchful waiting (median follow up 7.1
years; mortality 7/47 [14.9%] with androgen suppression v 18/51
[35.3%] with watchful waiting; ARR 20.4%; RR 0.42, 95% CI 0.19
to 0.92; NNT 4, 95% CI 3 to 33), and resulted in a higher proportion
of men with undetectable prostate specific antigen (P < 0.001).

Harms: The RCT found that, compared with deferred androgen suppression,
immediate androgen suppression caused more haematological
effects (15% with immediate v 4% with deferred), gastrointestinal
effects (25% with immediate v 6% with deferred), non-specific
genitourinary effects (48% with immediate v 12% with deferred),
hot flushes (56% with immediate v 0% with deferred), and weight
gain (18% with immediate v 2% with deferred).42

Comment: None.

GLOSSARY
Androgen suppression Monotherapy uses a single drug or surgical procedure for
androgen suppression. Methods include orchidectomy (removal of both testes),
diethylstilbestrol, luteinising hormone releasing hormone agonist injections, or
non-steroidal antiandrogens. Combined androgen blockade uses the addition of a
non-steroidal antiandrogen to standard androgen suppression monotherapy with
orchidectomy, diethylstilbestrol, or luteinising hormone releasing hormone agonist
injection.

Prostate cancer (non-metastatic)
M

en
’s

he
al

th
1182

 BMJ Publishing Group Ltd 2004



Brachytherapy Radiotherapy where the sources of ionising radiation are radioac-
tive implants, many of which are permanently inserted directly into the prostate
gland.
Conformal radiotherapy Three dimensional radiotherapy planning systems and
methods to match the radiation treatment to irregular tumour volumes.
Gleason score A number from 1–10 with 1 being the most well differentiated and
10 being the most poorly differentiated tumour or a histological examination.
Radical prostatectomy Surgical removal of the prostate with its capsule, seminal
vesicles, ductus deferens, some pelvic fasciae, and sometimes pelvic lymph
nodes; performed through either the retropubic or the perineal route.

REFERENCES
1. See WA, Wirth MP, McLeod DG et al. Bicalutamide

as immediate therapy either alone or as adjuvant
to standard care of patients with localized or
locally advanced prostate cancer: first analysis of
the early prostate cancer program. J Urol

2002;168:429–435.
2. Stanford JL, Stephenson RA, Coyle LM, et al.

Prostate Cancer Trends 1973–1995, SEER
Program, National Cancer Institute. NIH Pub. No.
99–4543. Bethesda, MD, 1999.

3. Adolfsson J, Steineck G, Hedund P. Deferred
treatment of clinically localized low-grade prostate
cancer: actual 10-year and projected 15-year
follow-up of the Karolinska series. Urology

1997;50:722–726.
4. Johansson J-E, Holmberg L, Johansson S, et al.

Fifteen-year survival in prostate cancer:
prospective, population-based study in Sweden.
JAMA 1997;277:467–471.

5. Pound CR, Partin AW, Eisenberger MA, et al.
Natural history of progression after PSA elevation
following radical prostatectomy. JAMA

1999;281:1591–1597.
6. Lu-Yao G, Albertsen PC, Stanford JL et al. Natural

experiment examining impact of aggressive
screening and treatment on prostate cancer
mortality in two fixed cohorts from Seattle area
and Connecticut. BMJ 2002;325:740.

7. Frankel S, Smith GD, Donovan J, et al. Screening
for prostate cancer. Lancet

2003;361:1122–1128.
8. Harris RP, Lohr KN, Beck R, et al. Screening for

prostate cancer. Systematic Evidence Review no.
16. Rockville, MD: Agency for Healthcare
Research and Quality, 2001. Available online at
http://www.ahrq.gov/clinic/serfiles.htm (last
accessed 16 September 2003).

9. Holmberg L, Bill-Axelson A, Helgesen F et al. A
randomized trial comparing radical prostatectomy
with watchful waiting in early prostate cancer. N

Engl J Med 2002;347:781–789.
10. Albertsen PC, Hanley JA, Gleason DF, et al.

Competing risk analysis of men aged 55 to 74
years at diagnosis managed conservatively for
clinically localized prostate cancer. JAMA

1998;280:975–980.
11. Lu-Yao GL, Yao S. Population-based study of

long-term survival in patients with clinically
localised prostate cancer. Lancet

1997;349:906–910.
12. Gann PH, Hennekens CH, Stampfer MJ. A

prospective evaluation of plasma prostate-specific
antigen for detection of prostatic cancer. JAMA

1995;273:289–294.
13. Iversen P, Madsen PO, Corle DK. Radical

prostatectomy versus expectant treatment for
early carcinoma of the prostate: 23 year follow-up
of a prospective randomized study. Scand J Urol

Nephrol 1995;172(suppl):65–72.

14. Paulson DF, Lin GH, Hinshaw W, et al. Radical
surgery versus radiotherapy for adenocarcinoma of
the prostate. J Urol 1982;128:502–504.

15. Steineck G, Helgesen Adolfsson J, et al. Quality of
life after radical prostatectomy or watchful waiting.
N Engl J Med 2002;347:790–796.

16. Lu-Yao GL, McLerran D, Wasson JH. An
assessment of radical prostatectomy: time trends,
geographic variation, and outcomes. JAMA

1993;269:2633–2636.
17. Middleton RG, Thompson IM, Austenfeld MS,

et al. Prostate cancer clinical guidelines panel
summary report on the management of clinically
localized prostate cancer. J Urol

1995;154:2144–2148. Search date 1993;
primary source Medline.

18. Anonymous. Screening for prostate cancer. Ann

Intern Med 1997;126:480–484.
19. Fowler FJ, Barry MJ, Lu-Yao G, et al.

Patient-reported complications and follow-up
treatment after radical prostatectomy: the national
Medicare experience 1988–1990 (updated June
1993). Urology 1993;42:622–629.

20. Bishoff JT, Motley G, Optenberg SA, et al.
Incidence of fecal and urinary incontinence
following radical perineal and retropubic
prostatectomy in a national population. J Urol

1998;160:454–458.
21. Fleming C, Wasson J, Albertsen PC, et al. A

decision analysis of alternative strategies for
clinically localized prostate cancer. JAMA

1993;269:2650–2658.
22. Litwin MS, Hays RD, Fink A, et al. Quality-of-life

outcomes in men treated for localized prostate
cancer. JAMA 1995;273:129–135.

23. Wilt TJ, Brawer MK. The prostate cancer
intervention versus observation trial. Oncology

1997;11:1133–1139.
24. Norlen BJ. Swedish randomized trial of radical

prostatectomy versus watchful waiting. Can J

Oncol 1994;4(suppl 1):38–42.
25. Brundage M, Lukka H, Crook J, et al. The use of

conformal radiotherapy and the selection of
radiation dose in T1 or T2 low or intermediate risk
prostate cancer – a systematic review. Radiother

Oncol 2002;64:239–250. Search date 2001;
primary sources Medline, Cancerlit, proceedings of
the American Society of Clinical Oncology and the
American Society for Therapeutic Radiology and

Oncology, personal files, and bibliographies of
identified articles and reviews.

26. Dearnaley DP, Khoo VS, Norman AR, et al.
Comparison of radiation side-effects of conformal
and conventional radiotherapy in prostate cancer:
a randomized trial. Lancet 1999;353:267–272.

27. Fowler FJ, Barry MJ, Lu-Yao G, et al. Outcomes of
external beam radiation therapy for prostate
cancer: a study of Medicare beneficiaries in three
surveillance, epidemiology, and end results areas.
J Clin Oncol 1996;14:2258–2265.

Prostate cancer (non-metastatic)
M

en’s
health

1183

 BMJ Publishing Group Ltd 2004



28. Crook J, Perry G, Robertson S, et al. Routine
prostate biopsies: results for 225 patients. Urology

1995;45:624–632.
29. Shipley WU, Thames HD, Sandler HM, et al.

Radiation therapy for clinically localized prostate
cancer. A multi-institutional pooled analysis. JAMA

1999;281:1598–1604.
30. Crook J, Lukka H, Klotz L, et al. Systematic

overview of the evidence for brachytherapy in
clinically localized prostate cancer. Can Med Assoc

J 2001;164:975–981. Search date 1999;
primary sources Medline and Cancerlit.

31. Wills F, Hailey D. Brachytherapy for prostate
cancer. Edmonton, AB, Canada: The Alberta
Heritage Foundation for Medical Research. Health

Technol Assess 1999:1–65. Search date 1999;
primary sources The Cochrane Library, Medline,
Healthstar, Cancerlit, Embase, Cinahl, hand
searches of reference lists, and internet searches.

32. Talcott JA, Clark JC, Stark P, et al. Long term
complications of brachytherapy for early prostate
cancer. A survey of treated patients. American
Society of Clinical Oncology Annual Meeting 1999;
Abstract 1196.

33. Littrup PJ, Mody A, Sparschu RA. Prostate
cryosurgery complications. Semin Int Radiol

1994;11:226–230.
34. Rauchenwald M. First results of the early prostate

cancer program study. J Urol Urogynakol

2001;8:21–27.
35. Agency for Health Care Policy and Research.

Relative effectiveness and cost-effectiveness of
methods of androgen suppression in the
treatment of advanced prostatic cancer. Summary.
Rockville, MD: Agency for Health Care Policy and
Research, 1999. (Evidence Report/Technology
Assessment: No 4.)
http://www.ahcpr.gov/clinic/epcsums/prossumm.htm
(last accessed 10 July 2003). Search date 1998;
primary sources Medline, Cancerlit, Embase,
Current Contents, and Cochrane Library.

36. Byar DP, Corle DK. Hormone treatment for
prostate cancer: results of the Veterans’
Administration cooperative urologic research group
studies. NCI Monograph 1988;7:165–170.

37. Nair B, Wilt T, MacDonald, R, et al. Early versus
deferred androgen suppression in the treatment of
advanced prostatic cancer. In: The Cochrane
Library, Issue 2, 2002. Oxford: Update Software.
Search date 2001; primary sources Medline,
Embase, Cancerlit, Cochrane Library, VA Cochrane
Prostate Disease register, and hand searches of
bibliographies.

38. The Medical Research Council Prostate Cancer
Working Party Investigators Group. Immediate
versus deferred treatment for advanced prostatic
cancer: initial results of the Medical Research
Council trial. Br J Urol 1997;79:235–246.

39. Wirth M, Tyrrell C, Wallace M, et al. Bicalutamide
(Casodex) 150 mg as immediate therapy in
patients with localized or locally advanced prostate
cancer significantly reduces the risk of disease
progression. Urology 2001;58:146–150.

40. Fellows GJ, Clark PB, Beynon LL, et al. Treatment
of advanced localised prostatic cancer by
orchiectomy, radiotherapy, or combined treatment.
Br J Urol 1992:70;304–309.

41. Pilepich M, Winter M, Madhu J, et al. Phase III
Radiation Therapy Oncology Group (RTOG) trial
86–10 of androgen deprivation adjuvant to
definitive radiotherapy in locally advanced
carcinoma of the prostate. Int J Radiat Oncol Biol

Phys 2001;50:1243–1252.

42. Messing EM, Manola J, Sarodsy M, et al.
Immediate hormonal therapy compared with
observation after radical prostatectomy and pelvic
lymphadenectomy in men with node-positive
prostate cancer. N Engl J Med

1999;341:1781–1789.

Timothy Wilt
Professor of Medicine

VA Coordinating Center for the Cochrane Review Group in Prostate Diseases and
Urologic Malignancies and the Center for Chronic Diseases Outcomes Research

Minneapolis VA Hospital, Minneapolis, MN, USA

Competing interests: None declared.

We would like to acknowledge the previous contributors of this chapter, including Michael Brawer.

Prostate cancer (non-metastatic)
M

en
’s

he
al

th
1184

 BMJ Publishing Group Ltd 2004



TABLE 1 Prostatic cancer staging systems (see text, p 1171).

Tumour, node, metastasis (TNM) classification system
Tumour
T0 Clinically unsuspected
T1 Clinically inapparent (not palpable or visible by imaging)
T2 Tumour confined within prostate
T3 Tumour outside capsule or extension into vesicle
T4 Tumour fixed to other tissue

Nodes
N0 No evidence of involvement of regional nodes
N1 Involvement of regional nodes

Metastases
M0 No evidence of distant metastases
M1 Evidence of distant metastases

American urologic staging system
Stage A No palpable tumour
Stage B Tumour confined to the prostate gland
Stage C Extracapsular extension
Stage D Metastatic prostate cancer
Stage D1 Pelvic lymph node metastases
Stage D2 Distant metastases
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Varicocele
Search date April 2003

Bazian Ltd

QUESTIONS

Effects of treatments in men with varicocele New . . . . . . . . . . . . .1187

INTERVENTIONS

Unknown effectiveness
Effects of treatments on pain or

discomfort due to varicocele
Expectant management . . . . .1187
Sclerotherapy . . . . . . . . . . . .1190
Surgical ligation . . . . . . . . . .1189
Embolisation. . . . . . . . . . . . .1189

To be covered in future updates
Medical treatments
Treatment in boys

See glossary, p 1191

Key Messages

¶ Effects of treatments on pain or discomfort due to varicocele We found
no evidence examining the effects of expectant management, surgical ligation,
sclerotherapy, or transcatheter embolisation on pain or discomfort due to
varicocele.

¶ Expectant management One systematic review and subsequent RCTs in
couples with male factor subfertility found no significant difference in preg-
nancy rate between expectant management and occlusive treatments (surgery
or sclerotherapy). However, the studies were heterogeneous and of poor
methodological quality.

¶ Sclerotherapy One RCT found no significant difference in pregnancy rate
between sclerotherapy and no treatment.

¶ Surgical ligation We found insufficient evidence on the effects of surgical
ligation in improving pregnancy rate compared with no treatment, sclero-
therapy, or embolisation in men with varicocele. We also found insufficient
evidence comparing the effects of different ligation techniques.

¶ Embolisation We found no RCTs comparing embolisation versus no treatment.
We found insufficient evidence on the effects of embolisation for improving
fertility in men with varicocele compared with ligation techniques.
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DEFINITION Varicocele is a dilation of the pampiniform plexus of the spermatic
cord. Severity is commonly graded as follows: grade 0, only demon-
strable by technical investigation; grade 1, palpable or visible only
on Valsalva manoeuvre (straining); grade 2, palpable but not visible
when standing upright at room temperature; and grade 3, visible
when standing upright at room temperature. Varicocele is unilateral
and left sided in at least 85% of cases. In most of the remaining
cases, the condition is bilateral. Unilateral right sided varicocele is
rare. Many men who have a varicocele have no symptoms. Symp-
toms may include testicular ache or discomfort and distress about
cosmetic appearance. The condition is widely believed to be asso-
ciated with male factor infertility, which is the commonest reason for
referral for treatment. However, evidence for a causal relationship is
sparse (see incidence/prevalence, below).1

INCIDENCE/
PREVALENCE

We found few data on the prevalence of varicocele. Anecdotally, it
has been estimated that about 10–15% of men and adolescent
boys in the general population have varicocele.1 One multicentre
study found that, in couples with subfertility, the prevalence of
varicocele in male partners was about 12%.2 In men with abnormal
semen analysis, the prevalence of varicocele was about 25%.

AETIOLOGY/
RISK FACTORS

We found no reliable data on epidemiological risk factors for
varicocele, such as a family history or environmental exposures.
Anatomically, varicoceles are caused by dysfunction of the valves in
the spermatic vein, which allows pooling of blood in the pampini-
form plexus. This is more likely to occur in the left spermatic vein
than in the right because of normal anatomical asymmetry.

PROGNOSIS Varicocele is believed to be associated with subfertility, although
reliable evidence is sparse (see incidence/prevalence, above). The
natural history of varicocele is unclear.

AIMS OF
INTERVENTION

To improve the rate of pregnancy in couples in which the male
partner has varicocele and the woman has no identified fertility
problems; to reduce pain and discomfort associated with
varicocele.

OUTCOMES Where available, we have reported on spontaneous live birth rate
(i.e. without assisted reproductive techniques such as in vitro ferti-
lisation), spontaneous pregnancy rate, pain or discomfort (we found
no scales that have been specifically validated for this condition),
quality of life, and adverse effects of treatments. Non-clinical
outcomes such as testicular temperature, blood flow, or sperm
count were excluded.

METHODS Clinical Evidence search and appraisal April 2003.

QUESTION What are the effects of treatments in men with
varicocele? New

OPTION EXPECTANT MANAGEMENT (NO TREATMENT)

One systematic review and subsequent RCTs in couples with male factor
subfertility found no significant difference in pregnancy rate between
expectant management and occlusive treatments (surgery or
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sclerotherapy). However, the studies were heterogeneous and of poor
methodological quality. We found no evidence examining the effects of
expectant management on pain or discomfort due to varicocele.

Benefits: We found no RCTs examining the effects of expectant management
on pain or discomfort due to varicocele. Versus surgical ligation:
We found one systematic review (search date 2000; 3 RCTs; 430
subfertile men with varicocele),1 and one subsequent RCT3 that
evaluated effects on fertility see comment). All but one of these
RCTs found no significant difference between expectant manage-
ment and surgical ligation.The first RCT included in the review (45
subfertile men with varicocele grade 1–3) found that surgical
ligation of the spermatic vein (Palomo technique [see glossary,
p 1191]) significantly improved pregnancy rate compared with no
treatment after 12 months (15/25 with ligation v 2/20 with no
treatment; OR 8.0, 95% CI 2.41 to 26.55).4 The second RCT
included in the review (96 subfertile men with varicocele) found no
significant difference in pregnancy rate between surgical ligation
(Palomo technique) of one or both internal spermatic veins and no
treatment after a mean of 53 months of follow up (4/51 with ligation
v 8/45 with no treatment; OR 0.41, 95% CI 0.12 to 1.36).5 The
third RCT included in the review (85 subfertile men with varicocele)
found no significant difference in pregnancy rate between high
ligation of the internal spermatic vein(s) and no treatment (3/45
with ligation v 4/40 with no treatment; OR 0.65, 95% CI 0.14 to
3.02).6 The subsequent RCT (68 men with low grade varicocele)
reported no significant difference in rate of pregnancy between
spermatic vein ligation (Palomo technique) and no treatment at 12
months (1/34 with vein ligation v 2/34 with no treatment; P value
not reported).3 Versus sclerotherapy: We found no systematic
review. We found one RCT (67 men with varicocele who were
childless for at least 12 months), which found no significant
difference in pregnancy rate between sclerotherapy and no treat-
ment after 12 months (15.6% with sclerotherapy v 18.2% with no
treatment; OR 0.875, 95% CI +0.181 to –4.06).7 However, the
study had important methodological weaknesses (see comment,
below). Versus embolisation: We found one systematic review,1

which found no RCTs. We found no RCTs.

Harms: Versus surgical ligation: The systematic review did not report on
harms.1 The subsequent RCT reported no complications after sur-
gery.3 Versus sclerotherapy: The RCT did not report on harms.7

Versus embolisation: See harms of embolisation, p 1190.

Comment: Versus surgical ligation: The systematic review found that the
studies included were heterogeneous and of poor methodological
quality.1 The third RCT in the review described a high ligation
technique; it is not explicit that this was the Ivanissevich technique
(see glossary, p 1191).6 Furthermore, seven men did not return for
follow up, but the authors state that an intention to treat analysis
was not possible. The systematic review found two RCTs that had
more than two treatment arms. One compared ligation (Palomo
technique), sclerotherapy, embolisation, and no treatment. The
other compared ligation (Bernardi technique [see glossary,
p 1191]), embolisation, and no treatment. We excluded these two
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studies because men were randomised in the treatment group
regardless of treatment technique, and therefore the effects of
ligation or embolisation alone could not be reliably assessed.1

Versus sclerotherapy: The sclerotherapy RCT did not achieve the
estimated sample size (460 men) needed for adequate power,
recruiting only 67 men.7 Out of these, 34 (51%) men did not return
for follow up and it was assumed that their partners did not become
pregnant in the intention to treat analysis.

OPTION SURGICAL LIGATION

We found insufficient evidence on the effects of surgical ligation in
improving pregnancy rates compared with no treatment, sclerotherapy, or
embolisation in men with varicocele. We also found insufficient evidence
comparing the effects of different ligation techniques. We found no
evidence examining the effects of ligation on pain or discomfort due to
varicocele.

Benefits: We found no evidence examining the effects of surgical ligation on
pain or discomfort due to varicocele. Versus no treatment: See
benefits of expectant management, p 1188. Versus
embolisation: See benefits of embolisation, p 1190. Versus
sclerotherapy: See benefits of sclerotherapy, p 1190. Ligation
techniques versus each other: We found no systematic review.
We found two RCTs.8,9 The first RCT (137 infertile men with
varicocele) compared the Ivanessivich technique of ligation (see
glossary, p 1191), the Bernardi technique of ligation (see glossary,
p 1191), and embolisation of the internal spermatic vein.8 It found
no significant difference in pregnancy rate between the Ivanissevich
technique and the Bernardi technique (13/34 with the Ivanissevich
technique v 9/35 with the Bernardi technique; P value not
reported). The second RCT (119 infertile men with varicocele)
compared the Palomo technique of ligation (see glossary, p 1191),
the Bernardi technique of ligation, and transcatheter embolisation.9

It found no significant difference in pregnancy rate between the
ligation techniques after 2 years (29% with Palomo ligation v 25%
with Bernardi ligation; P value not reported).

Harms: Versus no treatment: See harms of expectant management,
p 1188. Versus embolisation: See harms of embolisation,
p 1190. Versus sclerotherapy: We found insufficent evidence on
harms. Ligation techniques versus each other: The RCT that
compared high ligation, transinguinal ligation, and percutaneous
embolisation reported two cases of pyrexia and flank tenderness in
the embolisation group, and one case of wound infection in the
ligation group.9

Comment: Versus no treatment: See comment under expectant manage-
ment, p 1188.

OPTION EMBOLISATION

We found no RCTs comparing embolisation versus no treatment. We found
insufficient evidence on the effects of embolisation for improving fertility
in men with varicocele compared with ligation techniques. We found no
evidence examining the effects of transcatheter embolisation on pain or
discomfort due to varicocele.
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Benefits: We found no evidence examining the effects of embolisation on
pain or discomfort due to varicocele. Versus no treatment: We
found one systematic review,1 which found no RCTs. We found no
RCTs. Versus surgical ligation: We found no systematic review.
We found three RCTs.8–10 One of the RCTs (119 men with primary
and secondary infertility) compared Palomo technique of ligation
(see glossary, p 1191), Bernardi technique of ligation (see glossary,
p 1191), and transcatheter embolisation.9 It found no significant
difference in pregnancy rate between the three treatment options
after 2 years (29% with Palomo technique v 25% with Bernardi
technique v 28% with embolisation; P values not reported). The
second RCT (107 men with primary infertility and 30 men with
secondary infertility) compared Ivanissevich technique of ligation
(see glossary, p 1191), Bernardi technique of ligation, and emboli-
sation.8 It found that the Ivanissevich technique significantly
increased the rate of pregnancy compared with embolisation
(13/34 with Ivanissevich technique v 9/35 with Bernardi technique
v 7/34 with embolisation; P < 0.05 between Ivanissevich technique
and embolisation; other P values not reported). The third RCT (71
infertile men) found no significant difference in pregnancy rate
between surgical ligation and embolisation at 12 months (11/38
with ligation v 11/33 with embolisation; P > 0.05) 10

Harms: The RCT that compared embolisation versus left internal sperm
ligation reported some complications (3/51 with embolisation v

2/43 with Palomo technique v 2/43 with Bernardi technique; P
value not reported).8 Left lower abdominal pain was the most
common complaint in the embolisation group, and wound infection
was the most common complaint in the ligation groups.

Comment: One systematic review described two RCTs that had more than two
treatment arms.1 One compared ligation (Palomo technique), scle-
rotherapy, embolisation, and no treatment. The other compared
ligation (Bernardi technique), embolisation, and no treatment. We
excluded these two studies because people were randomised in the
treatment group regardless of treatment technique, and therefore
the effects of ligation or embolisation alone could not be reliably
assessed.1

OPTION SCLEROTHERAPY

One RCT found no significant difference in pregnancy rate between
sclerotherapy and no treatment. We found no evidence examining the
effects of sclerotherapy on pain or discomfort due to varicocele.

Benefits: We found no RCTs examining the effects of sclerotherapy on pain or
discomfort due to varicocele. Versus no treatment: See benefits
of expectant management, p 1188. Versus surgical ligation: We
found one RCT (120 infertile men with varicocele), which compared
Ivanessevich technique of ligation (see glossary, p 1191) and
sclerotherapy.11 The report was published in Italian and is being
translated. Versus embolisation: We found no RCTs.

Harms: Versus no treatment: The RCT comparing sclerotherapy versus no
treatment did not report on harms.7 Versus surgical ligation: We
found insufficient evidence. Versus embolisation: We found insuf-
ficient evidence.
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Comment: We found one systematic review,1 which describes one RCT com-
paring ligation (Palomo technique [see glossary, p 1191]), sclero-
therapy, embolisation, and no treatment.12 We have excluded this
study from this option because men were randomised in the
treatment group regardless of treatment technique, and therefore
the effects of ligation or embolisation alone could not be reliably
assessed.1

GLOSSARY
Ivanissevich technique of ligation The spermatic vein(s) are ligated high, close
to the iliac crest.
Bernardi technique of ligation The spermatic vein(s) are ligated close to the
inguinal ring.
Palomo technique of ligation The retroperitoneal internal spermatic vein(s) are
ligated at the level of the anterior superior iliac spine.
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Anorexia nervosa
Search date April 2003

Janet Treasure and Ulrike Schmidt

QUESTIONS

Effects of treatments in anorexia nervosa . . . . . . . . . . . . . . . . . . .1195
Effects of interventions to prevent or treat complications of anorexia
nervosa . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .1200

INTERVENTIONS

Unknown effectiveness
Inpatient versus outpatient

treatment setting (in people not
requiring emergency intervention)
. . . . . . . . . . . . . . . . . . ...1199

Oestrogen treatment (for
prevention of fractures) . . .1200

Psychotherapies . . . . . . . . . .1195
Selective serotonin reuptake

inhibitors. . . . . . . . . . . . . .1196
Zinc . . . . . . . . . . . . . . . . . . .1198

Likely to be ineffective or harmful
Cisapride . . . . . . . . . . . . . . .1200
Cyproheptadine. . . . . . . . . . .1198
Neuroleptic drugs . . . . . . . . .1197
Tricyclic antidepressants . . . .1195

See glossary, p 1201

Key Messages

¶ Inpatient versus outpatient treatment setting (in people not requiring
emergency intervention) One small RCT found no significant difference
between outpatient treatment and inpatient treatment for increasing weight
and improving Morgan Russell scale global scores at 1, 2, and 5 years in people
who did not need emergency intervention.

¶ Oestrogen treatment (for prevention of fractures) We found no good
evidence about the effects of oestrogen treatment on fracture rates in people
with anorexia. Two small RCTs found no significant difference between oestro-
gen and placebo or no treatment in bone mineral density in people with
anorexia.

¶ Psychotherapies We found insufficient evidence from small RCTs to compare
psychotherapies versus dietary counselling or versus each other.

¶ Selective serotonin reuptake inhibitors We found insufficient evidence from
three small RCTs about effects of selective serotonin reuptake inhibitors
compared with placebo or no treatment in people with anorexia.

¶ Zinc One small RCT found limited evidence that zinc may improve daily body
mass index gain compared with placebo in people managed in an inpatient
setting. However, we were unable to draw reliable conclusions from this small
study.

¶ Cisapride One small RCT found no significant difference between cisapride
and placebo in weight gain at 8 weeks. Use of cisapride has been restricted in
many countries because of concern about cardiac irregularities, including
ventricular tachycardia, torsades de pointes, and sudden death.

¶ Cyproheptadine One small RCT in an outpatient setting and two RCTs in
inpatient settings found no significant difference between cyproheptadine and
placebo for weight gain.
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¶ Neuroleptic drugs We found no RCTs. The QT interval may be prolonged in
people with anorexia nervosa, and many neuroleptic drugs (haloperidol, pimoz-
ide, sertindole, thioridazine, chlorpromazine, and others) also increase the QT
interval. Prolongation of the QT interval may be associated with increased risk
of ventricular tachycardia, torsades de pointes, and sudden death.

¶ Tricyclic antidepressants Two small RCTs found no evidence of benefit with
amitriptyline compared with placebo. They found that amitriptyline was asso-
ciated with more adverse effects, such as palpitations, dry mouth, and blurred
vision.

DEFINITION Anorexia nervosa is characterised by a refusal to maintain weight at
or above a minimally normal weight (< 85% of expected weight for
age and height, or body mass index [see glossary, p 1201]
< 17.5 kg/m2), or a failure to show the expected weight gain during
growth. In association with this, there is often an intense fear of
gaining weight, preoccupation with weight, denial of the current low
weight and its adverse impact on health, and amenorrhoea. Two
subtypes of anorexia nervosa, binge–purge and restricting, have
been defined.1

INCIDENCE/
PREVALENCE

A mean incidence in the general population of 19/100 000 a year in
females and 2/100 000 a year in males has been estimated from
12 cumulative studies.2 The highest rate was in female teenagers
(age 13–19 years), where there were 50.8 cases/100 000 a year.
A large cohort study screened 4291 Swedish school children, aged
16 years, by weighing and subsequent interview, and found the
prevalence of anorexia nervosa (defined using DSM-III and DSM-
III-R criteria) to be 7/1000 for girls and 1/1000 for boys.3 Little is
known of the incidence or prevalence in Asia, South America, or
Africa.

AETIOLOGY/
RISK FACTORS

Anorexia nervosa has been related to family, biological, social, and
cultural factors. Studies have found that anorexia nervosa is asso-
ciated with a family history of anorexia nervosa (adjusted HR 11.4,
95% CI 1.1 to 89.0), of bulimia nervosa (adjusted HR 3.5, 95%
CI 1.1 to 14.0),4 depression, generalised anxiety disorder, obses-
sive compulsive disorder, or obsessive compulsive personality dis-
order (adjusted RR 3.6, 95% CI 1.6 to 8.0).5 A twin study suggested
that anorexia nervosa may be related to genetic factors but it was
unable to estimate reliably the contribution of non-shared environ-
mental factors.6 Specific aspects of childhood temperament
thought to be related include perfectionism, negative self evalua-
tion, and extreme compliance.7 Perinatal factors include prematu-
rity, particularly if the baby was small for gestational age (prematu-
rity: OR 3.2, 95% CI 1.6 to 6.2; small for gestational age: OR 5.7,
95% CI 1.1 to 28.7).8

PROGNOSIS One prospective study followed up 51 people with teenage-onset
anorexia nervosa, about half of whom received no or minimal
treatment (< 8 sessions). After 10 years, 14/51 people (27%) had
a persistent eating disorder, three (6%) had ongoing anorexia
nervosa, and six (12%) had experienced a period of bulimia ner-
vosa. People with anorexia nervosa were significantly more likely to
have an affective disorder than controls matched for sex, age, and
school (lifetime risk of affective disorder 96% in people with
anorexia v 23% in controls; ARI 73%, 95% CI 60% to 85%).
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Obsessive compulsive disorder was, similarly, significantly more
likely in people with anorexia nervosa compared with controls (30%
v 10%; ARI 20%, 95% CI 10% to 41%). However, in 35% of people
with obsessive compulsive disorder and anorexia nervosa, obses-
sive compulsive disorder preceded the anorexia. About half of all
participants continued to have poor psychosocial functioning at 10
years (assessed using the Morgan Russell scale (see glossary,
p 1201) and Global Assessment of Functioning Scale).9 A summary
of treatment studies (68 studies published between 1953 and
1989, 3104 people, length of follow up 1–33 years) found that
43% of people recover completely (range 7–86%), 36% improve
(range 1–69%), 20% develop a chronic eating disorder (range
0–43%), and 5% die from anorexia nervosa (range 0–21%).10

Favourable prognostic factors include an early age at onset and a
short interval between onset of symptoms and the beginning of
treatment. Unfavourable prognostic factors include vomiting,
bulimia, profound weight loss, chronicity, and a history of premorbid
developmental or clinical abnormalities. The all cause standardised
mortality ratio of eating disorders (anorexia nervosa and bulimia
nervosa) has been estimated at 538, about three times higher than
other psychiatric illnesses.11 The average annual mortality was
0.59% a year in females in 10 eating disorder populations (1322
people) with a minimum follow up of 6 years.12 The mortality was
higher for people with lower weight and with older age at presenta-
tion. Young women with anorexia nervosa are at an increased risk of
fractures later in life.13

AIMS OF
INTERVENTION

To restore physical health (weight within the normal range and no
sequelae of starvation, e.g. regular menstruation, normal bone
mass), normal patterns of eating and attitudes towards weight and
shape, and no additional psychiatric comorbidity (e.g. depression,
anxiety, obsessive compulsive disorder); to reduce the impact of the
illness on social functioning and quality of life.

OUTCOMES The most widely used measure of outcome is the Morgan Russell
scale,14 which includes nutritional status, menstrual function, men-
tal state, and sexual and social adjustment. Biological outcome
criteria alone such as weight (body mass index or in relation to
matched population weight) and menstrual function are used infre-
quently as outcome measures. RCTs do not usually have sufficient
power or long enough follow up periods to examine mortality. Other
validated outcome measures include eating symptom
measures.15–18 Bone mineral density is included as a proxy out-
come for fracture risk.

METHODS Clinical Evidence search and appraisal April 2003 and hand
searches of reference lists of identified reviews. To be included, an
RCT had to have at least 30 people and follow up greater than 75%.
Results from each of the identified trials were extracted independ-
ently by the two reviewers. Any disagreements were discussed until
a consensus was reached.
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QUESTION What are the effects of treatments in anorexia nervosa?

OPTION PSYCHOTHERAPY

We found insufficient evidence from small RCTs to compare
psychotherapies versus dietary counselling or versus each other.

Benefits: Versus treatment as usual or dietary counselling: We found no
systematic review. We found three small RCTs of limited quality that
compared different psychotherapies versus dietary counselling (see
glossary, p 1201) or treatment as usual (see table A on web extra).
All three RCTs were carried out in an outpatient setting in people
with a late age of onset and long duration of illness.19–21 The largest
RCT found significant improvements in weight gain for some psy-
chotherapies compared with treatment as usual and for the propor-
tion of people classified as recovered.19 The second RCT found a
significant improvement from baseline for cognitive therapy.21 All
people treated with dietary counselling either did not take up or
withdrew from treatment and refused release of their results,
making it impossible to compare the two groups. The third RCT
found no difference in outcomes between the groups.20 Versus
each other: We found six small RCTs of limited quality that
compared different psychotherapies (see glossary, p 1201).Three
of these were undertaken in an outpatient setting in people with an
early age of onset and short illness duration.22–24 Two of the RCTs
were carried out in an outpatient setting in people with a later age
of onset and longer duration of illness.19,25 One RCT included
people with early and late onset anorexia nervosa and with long and
short duration of illness (see table A on web extra).26,27 None of the
RCTs found an overall significant difference between different
psychotherapies.

Harms: The acceptability of the treatment varied among RCTs. Failure to
take up treatment ranged from 0–30% and withdrawal from treat-
ment ranged from 0–70% among RCTs but this may have been
caused by different methods of case ascertainment (see table A on
web extra). The proportion of people admitted for inpatient treat-
ment (see glossary, p 1201) also varied among RCTs, ranging from
0–36%. One death was attributed to anorexia nervosa in the control
group in one outpatient RCT with a 1 year follow up.19 Three deaths
attributed to anorexia nervosa occurred in the 5 year follow up
period of one inpatient based RCT.27

Comment: All the RCTs were small and had limited power to detect clinically
important differences. The amount of therapeutic input varied
considerably among and within the RCTs. There was variation in
methods of recruitment, reporting of key results (e.g. withdrawal
rates), and the description of participants’ characteristics and
selection. The people in the inpatient RCT covered a broad range of
severity.26

OPTION TRICYCLIC ANTIDEPRESSANTS

Two small RCTs found no evidence of benefit with amitriptyline compared
with placebo. They found that amitriptyline was associated with more
adverse events, such as palpitations, dry mouth, and blurred vision.
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Benefits: We found no systematic review. We found two small RCTs.28,29 The
first RCT (43 people, 5 of them outpatients, with early onset and
short duration anorexia nervosa, mean age 16.6 years, mean 27%
below average weight, mean duration of anorexia nervosa 1.5
years) compared amitriptyline versus placebo.29 Participants could
also receive various kinds of psychotherapy (see glossary, p 1201).
Eighteen people refused to participate and were used as a third
comparison group. The RCT found no significant difference between
the groups on any of the outcome scales measured at 5 weeks
(> 50% improvement in global response 1/11 [9%] with amitriptyl-
ine v 1/14 [7%] with placebo; RR 1.2, 95% CI 0.1 to 16.7). The
second RCT (72 women, mean age 20.6 years, mean 2.9 years’
duration) compared amitriptyline (up to a maximum of 160 mg),
cyproheptadine, and placebo.29 It found no significant difference
between amitriptyline and placebo for rate of weight gain.29

Harms: Adverse events more common with amitriptyline included increased
perspiration (2/11 [18%] with amitriptyline v 0/14 [0%] with pla-
cebo), drowsiness (6/11 [55%] line v 0/14 [0%]), dry mouth (4/11
[36%] v 2/14 [14%]), blurred vision (1/11 [9%] v 0/14 [0%]),
urinary retention (1/11 [9%] v 0/14 [0%]), hypotension (2/11
[18%] v 0/14 [0%]), and leukopenia (1/11 [9%] v 0/14 [0%]).
Adverse events more common with placebo included palpitations
(0/11 [0%] with amitriptyline v 1/14 [7%] with placebo) and
dizziness (0/11 [0%] v 2/14 [14%]). The QT interval may be
prolonged in people with anorexia nervosa30 and tricyclic antide-
pressants (amitriptyline, protriptyline, nortriptyline, doxepin, and
maprotiline) also increase the QT interval.31–33 In an observational
study (495 people with mental illness and 101 healthy controls) an
increased risk of prolonged QT interval was seen with tricyclic
antidepressant use, adjusting for age and other drug use (adjusted
OR 2.6, 95% CI 1.2 to 5.6).34 The RCT comparing amitriptyline with
placebo found more adverse effects with amitriptyline than placebo.
General harms of tricyclic antidepressants are described in the
section on depression (see depressive disorders, p 1278).

Comment: The RCTs were both of short duration. Prolongation of the QT interval
may be associated with increased risk of ventricular tachycardia,
torsades de pointes, and sudden death.32,33 It is not clear if people
in the second amitriptyline RCT also received psychotherapy.29

OPTION SELECTIVE SEROTONIN REUPTAKE INHIBITORS

We found insufficient evidence from three small RCTs about effects of
selective serotonin reuptake inhibitors compared with placebo or no
treatment in people with anorexia.

Benefits: We found no systematic review. We found three small RCTs.35–37

The first RCT (33 women; mean age 26.2 years; mean body mass
index (see glossary, p 1201) 15.0 kg/m2; mean duration of anorexia
nervosa 8.0 years) compared fluoxetine 60 mg versus placebo for
the duration (mean 36 days) of inpatient treatment, which included
individual and group psychotherapy (see glossary, p 1201).35 There
were two early withdrawals from the fluoxetine group. The RCT found
no significant differences in weight gain, eating symptoms, or
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depressive symptoms between the groups. The second RCT (39
women, binge–purge type anorexia excluded, mean age about 22
years, mean duration of anorexia nervosa 4–7 years) compared
fluoxetine (starting dosage 20 mg/day) with placebo for 1 year. All
women had been discharged from hospital after weight gain (mini-
mum weight restoration was 75% of average body weight). Women
were allowed additional psychotherapy. Women who had substan-
tial and incapacitating symptoms were encouraged to withdraw
from the study. Withdrawal rates were too high to draw reliable
conclusions about effects, although withdrawal rate was signifi-
cantly lower with fluoxetine compared with placebo (6/16 [37%]
with fluoxetine v 16/19 [84%] with placebo; RR 0.45, 95% CI 0.23
to 0.86).36 The third RCT (52 adults with moderately severe
restricting anorexia nervosa [body mass index 15.8 kg/m2]) com-
pared citalopram (10 mg/day increasing to 20 mg/day) versus wait-
ing list control for 12 weeks before the start of standard integrated
dietary and psychiatric treatment.37 Reliability was limited because
withdrawal rates were high (7/26 [29.5%] with citalopram v 6/26
[23.1%] with control). The RCT found no significant difference in
weight gain between citalopram and control. It found that self
reported depressive symptoms (and some additional measures of
comorbidity) improved in the citalopram group only (change in
weight from baseline to 12 weeks: from 43.5 kg to 46.5 kg with
citalopram v from 42.5 kg to 43.9 kg with control; P value not
reported; Beck Depression Inventory: 14.5 to 7.3 with citalopram v

12.7 to 12.3 with control; P value not reported).

Harms: General harms of selective serotonin reuptake inhibitors are
described in the section on depression (see depressive disorders,
p 1278). The RCT comparing citalopram with control did not report
adverse effects or reasons for withdrawal.37

Comment: In the second RCT, four further women were excluded from the
analysis. Three became aware of the treatment and one stopped
taking medication before the end of 30 days.36

OPTION NEUROLEPTIC DRUGS

We found no good evidence of benefit. Some neuroleptic drugs may
prolong the QT interval.

Benefits: We found no systematic review and no RCTs.

Harms: General harms of neuroleptic drugs are described in the section on
schizophrenia (see schizophrenia, p 1362). The QT interval may be
prolonged in people with anorexia nervosa30,31 and many neurolep-
tic drugs (haloperidol, pimozide, sertindole, thioridazine, chlorpro-
mazine, and others) may also increase the QT interval.32,33 An
observational study (495 people with mental illness and 101
healthy controls) found an increased risk of prolonged QT interval
with high and very high dose neuroleptic use after adjusting for age
and other drug use (high dose: adjusted OR 3.4, 95% CI 1.2 to
10.1; very high dose: adjusted OR 5.6, 95% CI 1.6 to 19.3).34

Comment: Prolongation of the QT interval may be associated with increased
risk of ventricular tachycardia, torsades de pointes, and sudden
death.32,33
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OPTION ZINC

One small RCT found limited evidence that zinc may improve daily body
mass index gain compared with placebo in people managed in an
inpatient setting. However, we were unable to draw reliable conclusions
from this small study.

Benefits: We found no systematic review. We found one RCT (54 people aged
> 15 years, mean body mass index (see glossary, p 1201) 15.8 kg/
m2, mean duration of anorexia nervosa 3.7 years, admitted to 2
eating disorder units), which compared 100 mg zinc gluconate
versus placebo.38 All but three of the people had normal zinc levels
before treatment. Treatment was continued until the individual had
gained 10% of weight over the admission weight on two consecutive
weeks. Ten people in the zinc group and nine in the placebo group
did not complete the study. The RCT found that zinc significantly
increased the daily rate of gain in body mass index compared with
placebo (0.079 with zinc v 0.039 with placebo; P = 0.03).38

Harms: None reported.

Comment: The rationale for zinc supplements in people with normal zinc levels
is unclear.

OPTION CYPROHEPTADINE

One small RCT in an outpatient setting and two RCTs in inpatient settings
found no significant difference between cyproheptadine and placebo for
weight gain.

Benefits: We found no systematic review. We found three small RCTs. The first
RCT (24 women in an outpatient setting) compared cyproheptadine
with placebo.39 It found no significant difference in response to
treatment after 2 months. The second RCT (81 women in 3
specialised inpatient units) compared cyproheptadine versus pla-
cebo, and behaviour therapy versus no behaviour therapy.40 The
effect of behaviour therapy was not reported. There were no
significant differences in weight gain between the cyproheptadine
and placebo groups. The third RCT (72 women, mean age 20.6
years, mean 77% of target weight, mean duration of anorexia 2.9
years, at 2 specialised inpatient units) compared amitriptyline
versus cyproheptadine (up to a maximum of 32 mg) and versus
placebo.29 It found no significant difference between cyprohepta-
dine and placebo for rate of weight gain.

Harms: No harms were reported in the first two RCTs.39,40 In the third RCT,
on both day 7 and day 21, placebo exceeded the amitriptyline group
in number of physical adverse events rated moderate or severe.
Adverse effects were less frequent with cyproheptadine. No one had
to be withdrawn from the protocol because of adverse effects.29

Comment: All three RCTs were of short duration.
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OPTION INPATIENT VERSUS OUTPATIENT TREATMENT SETTING IN
ANOREXIA NERVOSA

One small RCT found no significant difference between outpatient
treatment and inpatient treatment for increasing weight and improving
Morgan Russell scale global scores at 1, 2, and 5 years in people who did
not need emergency intervention.

Benefits: We found one systematic review (search date 1999) comparing
inpatient treatment (see glossary, p 1201) versus outpatient
care.41 The review identified one RCT, which had a 5 year follow
up.42,43 Ninety people referred with anorexia nervosa (mean age 22
years, weight loss 26% of matched population mean weight, mean
duration 3.2 years) were randomised to four treatment groups:
inpatient treatment, outpatient treatment (individual and family
therapy [see glossary, p 1201]), outpatient group therapy, and
assessment interview only. Assessors were not blind to treatment
allocation. Adherence to allocated treatment (defined as accepting
allocation and at least 1 attendance at a treatment group or
individual treatment session) differed significantly among groups
(adherence rates: inpatient treatment 18/30 [60%], outpatient
treatment [individual and family therapy] 18/20 [90%], outpatient
group psychotherapy 17/20 [85%], and assessment interview only
20/20 [100%]). Treatment adherence differed significantly
between outpatient and inpatient treatment (RR 1.5, 95% CI 1.1 to
2.0). Average acceptance of treatment also varied among groups
(20 weeks’ inpatient treatment, 9 outpatient sessions, and 5 group
sessions). In the assessment interview only group, six people had
no treatment of any kind in the first year and the others had
treatment elsewhere (6 had inpatient treatment, 5 had outpatient
hospital treatment, and 3 had at least weekly contact with their
general practitioners). Six people in this group spent almost the
entire year in treatment. There were no significant differences in
mean weight or in the Morgan Russell scale (see glossary, p 1201)
global scores among any of the four groups at 1, 2, and 5 years. The
proportion of people with a good outcome with inpatient treatment
was 5/29 (17%) at 2 years and 9/27 (33%) at 5 years; with
outpatient treatment (individual and family therapy) 4/20 (20%) at
2 years and 8/17 (47%) at 5 years; with outpatient group psycho-
therapy 5/19 (26%) at 2 years and 10/19 (53%) at 5 years; and
with assessment interview only 2/20 (10%) at 2 years and 6/19
(32%) at 5 years.

Harms: One person died from anorexia nervosa between the assessment
and the start of outpatient group treatment, and one of the people
allocated to inpatient treatment died from anorexia nervosa within 5
years.42,43

Comment: The systematic review41 was unable to draw meaningful conclu-
sions from numerous case series because participant characteris-
tics, treatments, mortality, and outcomes varied widely. People
admitted for inpatient treatment had a lower mean weight than
those treated as outpatients. One subsequent observational study
(355 people with anorexia nervosa; 169 of whom had bulimic type
anorexia nervosa; mean age 25 years; mean duration of illness 5.7
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years; 75% available for 2.5 years’ follow up) found that people with
longer duration of illness had a higher likelihood of good outcome
with longer than with briefer duration of inpatient treatment.44

People with a shorter duration of illness had a higher likelihood of
good outcome with briefer inpatient treatment. Median duration of
inpatient treatment was 11.6 weeks for anorexia nervosa and
10.6 weeks for bulimic type anorexia nervosa.

OPTION CISAPRIDE

One small RCT found no significant difference between cisapride and
placebo in weight gain at 8 weeks. Use of cisapride has been restricted in
many countries because of concern about cardiac irregularities, including
ventricular tachycardia, torsades de pointes, and sudden death.

Benefits: We found no systematic review. We found one small RCT (34
inpatients aged 18–40 years at 2 hospitals; mean duration 2.7
years; body mass index (see glossary, p 1201) 15.1 kg/m2) com-
paring cisapride 30 mg with placebo for 8 weeks.45 The trial found
no difference in weight gain (5.1 kg with cisapride v 5.7 kg with
placebo; P > 0.05).

Harms: No adverse events were noted in this RCT. The QT interval in
anorexia nervosa is prolonged even in the absence of medication.
Therefore, cisapride, which may prolong the QT interval, is not
recommended in anorexia nervosa. Use of cisapride has been
restricted in many countries because of concern about cardiac
irregularities, including ventricular tachycardia, torsades de pointes,
and sudden death.32,33

Comment: Five people withdrew from the RCT and were not included in the
analysis.

QUESTION What are the effects of interventions to prevent or treat
complications of anorexia nervosa?

OPTION OESTROGEN TREATMENT

We found no good evidence about the effects of oestrogen treatment on
fracture rates in people with anorexia. Two small RCTs found no
significant difference between oestrogen and placebo or no treatment in
bone mineral density.

Benefits: We found no systematic review. We found two RCTs.46,47 The first
RCT (48 women, mean age 23.7 years, mean duration of anorexia
nervosa 4.0 years) compared hormone replacement therapy (con-
jugated oestrogens 0.625 mg on days 1–25 of each month plus
medroxyprogesterone 5 mg on days 16–25) versus an oral contra-
ceptive containing 35 �g ethinyl oestradiol versus no medication
over 6 months.46 All women maintained a calcium intake of
1500 mg using oral calcium carbonate. Spinal bone mineral density
was measured at 6 monthly intervals. There was no significant
difference in the final bone density at follow up of 0.5–3.0 years.
The second RCT (60 women aged 18–38 years, mean weight
44.7 kg; body mass index (see glossary, p 1201) 16.6 kg/m2,
duration of anorexia nervosa 2.3 years and with osteopenia at

Anorexia nervosa
M

en
ta

lh
ea

lt
h

1200

 BMJ Publishing Group Ltd 2004



entry) compared four treatments: oral contraceptive alone (35 �g
ethinyl oestradiol plus 0.4 mg norethindrone); placebo; recom-
binant human insulin-like growth factor-1 alone; and oral contra-
ceptive plus recombinant human insulin-like growth factor-1.47 In
addition, all women received calcium 1500 mg/day and vitamin D
400 IU/day. The RCT found no significant difference between oral
contraceptives and placebo in bone density at 9 months (hip
density: P = 0.071; spine density: P = 0.21).

Harms: In the first RCT comparing hormone replacement therapy with the
oral contraceptive pill and placebo, three women withdrew from the
oestrogen treatment; two because of adverse effects, and one
because she had left the country.46 One woman who was in the
control group was unwilling to return for further testing.

Comment: Improvements in bone mineral density may not reduce fracture risk.

GLOSSARY
Body mass index Weight (kg) divided by height (m) squared.
Dietary counselling Dieticians with experience of eating disorders discuss diet,
mood, and daily behaviours.
Family therapy Treatment that includes members of the family of origin or the
constituted family, and that addresses the eating disorder as a problem of family life.
Inpatient treatment This has been regarded as the standard approach to the
management of anorexia nervosa.48 One of the key components of inpatient
treatment is refeeding, which is achieved through structured, supervised meals.
Psychotherapy (of a variety of different types) and pharmacotherapy are included in
many programmes.
Morgan Russell scale A widely used measure of outcome for anorexia nervosa
that consists of two scores: an average outcome score and a general outcome
score. The average outcome score is based on the outcome in five areas:
nutritional status, menstrual function, mental state, sexual adjustment, and
socioeconomic status.
Psychotherapy Different types of psychological treatments given individually or in
groups are included here. These use psychodynamic, cognitive behavioural, or
supportive techniques, or combinations of these.

Substantive changes
Selective serotonin reuptake inhibitors One RCT added;37 conclusions
unchanged.
Hormonal treatment One RCT added;47 conclusions unchanged.
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Psychother Med Psychol (Stuttg)

1999;49:100–108.

Anorexia nervosa
M

en
ta

lh
ea

lt
h

1202

 BMJ Publishing Group Ltd 2004



45. Szmukler GI, Young GP, Miller G, et al. A controlled
trial of cisapride in anorexia nervosa. Int J Eat

Disord 1995;17:347–357.
46. Klibanski A, Biller BMK, Schoenfeld DA, et al. The

effects of estrogen administration on trabecular
bone loss in young women with anorexia nervosa.
J Clin Endocrinol Metab 1995;80:898–904.

47. Grinspoon S, Thomas L, Miller K, et al. Effects of
recombinant human IGF-I and oral contraceptive

administration on bone density in anorexia
nervosa. J Clin Endocrinol Metab

2002;87:2883–2891.

48. American Psychiatric Association. Practice
guideline for the treatment of patients with eating
disorders (revision). Am J Psychiatry

2000;157(suppl 1):1–39.

Janet Treasure
Psychiatrist

Institute of Psychiatry
Kings College London

London
UK

Ulrike Schmidt
Psychiatrist

South London and Maudsley NHS Trust
London

UK

Competing interests: None declared.

Anorexia nervosa
M

entalhealth
1203

 BMJ Publishing Group Ltd 2004



Bipolar disorder
Search date April 2002

John Geddes

QUESTIONS

Effects of treatments in mania . . . . . . . . . . . . . . . . . . . . . . . . . .1208
Effects of treatments in bipolar depression . . . . . . . . . . . . . . . . . .1214
Effects of interventions to prevent relapse of mania or bipolar depression
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ...1217

INTERVENTIONS

MANIA
Beneficial
Lithium. . . . . . . . . . . . . . . . .1208
Olanzapine . . . . . . . . . . . . . .1212
Valproate . . . . . . . . . . . . . . .1210

Likely to be beneficial
Carbamazepine. . . . . . . . . . .1213
Clonazepam . . . . . . . . . . . . .1214
Haloperidol . . . . . . . . . . . . . .1212
Risperidone . . . . . . . . . . . . .1212

Unknown effectiveness
Chlorpromazine. . . . . . . . . . .1211
Lamotrigine . . . . . . . . . . . . .1213

BIPOLAR DEPRESSION
Likely to be beneficial
Lamotrigine . . . . . . . . . . . . .1216

Trade off between benefits and
harms

Antidepressants . . . . . . . . . .1214

Unknown effectiveness
Carbamazepine. . . . . . . . . . .1216
Lithium. . . . . . . . . . . . . . . . .1215

Psychological treatments . . . .1214
Valproate . . . . . . . . . . . . . . .1216

PREVENTING RELAPSE OF
MANIA OR BIPOLAR
DEPRESSION

Beneficial
Lithium. . . . . . . . . . . . . . . . .1218

Likely to be beneficial
Carbamazepine. . . . . . . . . . .1220
Education to recognise symptoms

of relapse . . . . . . . . . . . . .1217
Lamotrigine (bipolar depressive

episodes) . . . . . . . . . . . . .1220
Valproate . . . . . . . . . . . . . . .1219

Unknown effectiveness
Antidepressant drugs. . . . . . .1221
Family focused

psychoeducation . . . . . . . .1217

See glossary, p 1221

Key Messages

Mania
¶ Lithium One RCT in people with bipolar type I disorder experiencing a manic

episode found that lithium increased the proportion of people who responded
after 3–4 weeks compared with placebo. One systematic review found that
lithium increased the proportion of people who had remission of manic
symptoms at 3 weeks compared with chlorpromazine, and found no significant
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difference in symptoms at 3–6 weeks between lithium and haloperidol,
olanzapine, valproate, lamotrigine, or clonazepam. One RCT found that lithium
was less effective than risperidone in reducing manic symptoms at 4 weeks.
Lithium can cause a range of adverse effects. The RCTs provided insufficient
evidence about how the adverse effects of lithium compared with those of other
antipsychotic drugs.

¶ Olanzapine One systematic review in people with bipolar type I disorder found
that olanzapine increased the proportion of people who responded at
3–6 weeks compared with placebo, both as monotherapy and as add on
therapy to lithium or valproate, and found no significant difference in symptoms
at 28 days between olanzapine and lithium. RCTs found that olanzapine was
more effective in reducing symptoms than valproate, but was also more likely
to cause adverse effects such as sedation and weight gain. The acceptability of
olanzapine may be limited by weight gain.

¶ Valproate One systematic review in people with bipolar type I disorder
experiencing a manic episode found that valproate increased the proportion of
people who responded over 3 weeks compared with placebo. It found no
significant difference in response at 1–6 weeks between valproate and lithium,
haloperidol, or carbamazepine. It found that valproate was less effective in
reducing manic symptoms than olanzapine, but was also less likely to cause
adverse effects such as sedation and weight gain.

¶ Carbamazepine RCTs in people with bipolar type I disorder experiencing a
manic episode found no significant difference in manic symptoms at
4–6 weeks between carbamazepine and lithium or valproate.

¶ Clonazepam We found no RCTs comparing clonazepam versus placebo in
people with bipolar mania. RCTs in people with bipolar type I disorder experi-
encing a manic episode suggest that clonazepam may be as effective as lithium
in improving manic symptoms at 1–4 weeks.

¶ Haloperidol We found no RCTs comparing haloperidol versus placebo in
people with bipolar mania. RCTs in people with bipolar type I disorder experi-
encing a manic episode found no significant difference in manic symptoms at
1–3 weeks between haloperidol and lithium or valproate, although haloperidol
was associated with more extrapyramidal adverse effects and sedation than
valproate.

¶ Risperidone We found no RCTs comparing risperidone versus placebo in
people with bipolar mania. One RCT in people with bipolar type I disorder
experiencing a manic episode found that risperidone reduced manic symptoms
at 4 weeks compared with lithium. It gave no information on adverse effects.

¶ Chlorpromazine One very small RCT in people with mania found limited
evidence that chlorpromazine may improve manic symptoms over 7 weeks
more than placebo or imipramine. One systematic review found that fewer
people had remission of symptoms at 3 weeks with chlorpromazine than with
lithium.

¶ Lamotrigine We found no RCTs comparing lamotrigine versus placebo in
people with bipolar mania. One RCT in people with bipolar type I disorder
experiencing a manic episode found no significant difference in manic symp-
toms at 4 weeks between lamotrigine and lithium.

Bipolar depression
¶ Lamotrigine One RCT in people with bipolar type I disorder experiencing a

major depressive episode found that lamotrigine increased the proportion of
people who responded over 7 weeks compared with placebo.
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¶ Antidepressants Systematic reviews found that antidepressants improved
depressive symptoms at the end of the trial (unspecified) compared with
placebo. They found limited evidence that selective serotonin reuptake inhibi-
tors were more effective than tricyclic antidepressants, and found no significant
difference in symptoms between monoamine oxidase inhibitors and tricyclic
antidepressants or between selective serotonin reuptake inhibitors and serot-
onin noradrenaline reuptake inhibitors. The reviews provided insufficient evi-
dence to assess whether antidepressants induce bipolar mania.

¶ Carbamazepine; lithium One systematic review identified no RCTs of suffi-
cient quality to assess these treatments in people with bipolar depression.

¶ Psychological treatments; valproate We found no RCTs of these treatments
in people with bipolar depression.

Preventing relapse of mania or bipolar depression
¶ Lithium RCTs have found that lithium reduces relapse over 2 years compared

versus placebo, and have found no significant difference in relapse between
lithium and valproate, carbamazepine, or lamotrigine.

¶ Carbamazepine We found no RCTs comparing carbamazepine versus placebo
in preventing relapse. One systematic review found no significant difference
between carbamazepine and lithium in the proportion of people who relapsed
over 1–3 years.

¶ Education to recognise symptoms of relapse One RCT found limited
evidence that an educational programme to recognise symptoms of relapse
reduced manic relapse over 18 months, but that it may increase depressive
episodes.

¶ Lamotrigine (bipolar depressive episodes) Three RCTs have found that
lamotrigine reduces relapse compared with placebo. However, secondary analy-
ses in two of the RCTs suggested that lamotrigine protected against depressive
relapse, but not manic relapse. RCTs have found no significant difference
between lamotrigine and lithium in the proportion of people who relapse.

¶ Valproate One RCT found that valproate reduced relapse over 12 months
compared with placebo. One systematic review found no significant difference
between lithium and valproate in relapse over 12 months.

¶ Antidepressant drugs One systematic review provided insufficient evidence
to assess antidepressants in preventing relapse of bipolar disorder.

¶ Family focused psychoeducation One RCT found that 21 sessions of family
focused psychoeducation reduced relapse over 12 months compared with two
family sessions plus crisis management.

DEFINITION Bipolar disorder (bipolar affective disorder, manic depressive disor-
der) is characterised by marked mood swings between mania
(mood elevation) and bipolar depression that cause significant
personal distress or social dysfunction, and are not caused by drugs
or known physical disorder. Bipolar type I disorder is diagnosed
when episodes of depression are interspersed with mania or mixed
episodes. Bipolar type II disorder is diagnosed when depression is
interspersed with less severe episodes of elevated mood that do not
lead to dysfunction or disability (hypomania). Bipolar disorder has
been subdivided in several further ways (see table 1, p 1223).1

INCIDENCE/
PREVALENCE

One 1996 cross-national community based study (38 000 people)
found lifetime prevalence rates of bipolar disorder ranging from
0.3% in Taiwan to 1.5% in New Zealand.2 It found that men and
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women were at similar risk, and that the age at first onset ranged
from 19–29 years (average of 6 years earlier than first onset of
major depression).

AETIOLOGY/
RISK FACTORS

The cause of bipolar disorder is uncertain, although family and twin
studies suggest a genetic basis.3 The lifetime risk of bipolar disorder
is increased in first degree relatives of a person with bipolar disorder
(40–70% for a monozygotic twin; 5–10% for other first degree
relatives). If the first episode of mania occurs in an older adult, it
may be secondary mania due to underlying medical or substance
induced factors.4

PROGNOSIS Bipolar disorder is a recurring illness and one of the leading causes
of worldwide disability, especially in the 15–44 year age group.5 One
4 year inception cohort study (173 people treated for a first episode
of mania or mixed affective disorder) found that 93% of people no
longer met criteria for mania at 2 years (median time to recover
from a syndrome 4.6 weeks), but that only 36% had recovered to
premorbid function.6 It found that 40% of people had a recurrent
manic (20%) or depressive (20%) episode within 2 years of recov-
ering from the first episode. A meta-analysis, comparing observed
suicide expected rates of suicide in an age and sex matched sample
of the general population, found that the lifetime prevalence of
suicide was about 2%, or 15 times greater than expected, in people
with bipolar disorder.7

AIMS OF
INTERVENTION

To alleviate mania and bipolar depressive symptoms; to prevent
relapse (see glossary, p 1221) and suicide; to optimise social and
occupational functioning; and to improve quality of life, with mini-
mal adverse effects of treatment.

OUTCOMES Level of symptoms on rating scales (completed by clinician, patient,
or both); proportion of people with clinically important response to
treatment; time to remission; quality of life scores; social and
occupational functioning scores; relapse; hospital admission; rates
of suicide; frequency of adverse events; and clinical trial withdrawal
rates. Commonly used instruments for assessing symptoms include
the Young Mania Rating Scale, which rates 11 manic symptoms
with a total score of 0–60; the Schedule for Affective Disorders
Change Mania Sub Scale, which rates 18 manic items with a total
score of 10–65; and the Hamilton Depression Rating Scale, which
has both a 17 and a 21 item version. On these scales, a clinically
important response to treatment is usually defined as a > 50%
reduction in score from baseline.8 A person is usually considered to
be in remission if, at the end of trial, they score ≤ 12 on the Young
Mania Rating Scale and ≤ 8 on the Hamilton Depression Rating
Scale.8 Quality of life is assessed by scales such as the SF-36, and
social and occupational functioning on scales such as the Clinical
Global Impression Scale.

METHODS Clinical Evidence search and appraisal April 2002, including a
search for observational studies on adverse effects of treatments.
The author also performed a search for systematic reviews in the
Cochrane Library, Issue 3, 2003.
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QUESTION What are the effects of treatments in mania?

OPTION LITHIUM

One RCT in people with bipolar type I disorder experiencing a manic
episode found that lithium increased the proportion of people who
responded after 3–4 weeks compared with placebo. One systematic
review found that lithium increased the proportion of people who had
remission of manic symptoms at 3 weeks compared with chlorpromazine,
and found no significant difference in symptoms at 3–6 weeks between
lithium and haloperidol, olanzapine, valproate, lamotrigine, or
clonazepam. One RCT found that lithium was less effective than
risperidone in reducing manic symptoms at 4 weeks. Lithium can cause a
range of adverse effects. The RCTs provided insufficient evidence about
how the adverse effects of lithium compared with those of other
antipsychotic drugs.

Benefits: Versus placebo: We found one systematic review (search date
1999, 1 RCT, 179 people with bipolar type I disorder).9 The RCT
compared three treatments: lithium (36 people); valproate (69
people); and placebo (74 people). It found that lithium significantly
increased the proportion of people who responded after 3–4 weeks
compared with placebo (response defined as ≥ 50% improvement
in mania score on the Schedule for Affective Disorders and
Schizophrenia-Change [SADS-C]; 18/36 [50%] with lithium v

19/74 [27%] with placebo; RR 1.95, 95% CI 1.17 to 3.23; NNT 5,
95% CI 3 to 20). Versus chlorpromazine: We found one system-
atic review (search date 1999, 4 RCTs, 114 people with bipolar type
1 disorder).9 It found that lithium significantly increased the propor-
tion of people who had remission of symptoms at 3 weeks com-
pared with chlorpromazine (remission not defined, 3 RCTs that
assessed outcomes at 3 weeks: 23/57 [40%] with lithium v 7/57
[12%] with chlorpromazine; RR 1.96, 95% CI 1.02 to 3.77; NNT 4,
95% CI 3 to 9). Versus haloperidol: We found one systematic
review (search date 1999, 2 RCTs, 50 people with bipolar type I
disorder).9 It found no significant difference between haloperidol
and lithium in symptom scores at 3 weeks (assessed by the Brief
Psychiatric Rating Scale [BPRS]: effect size –2.14, 95% CI –6.57 to
+2.30). Versus risperidone: We found one systematic review
(search date 1999, 1 RCT, 54 people with bipolar type I disorder).9

It found that risperidone was significantly more effective than
lithium in improving symptom severity score at 4 weeks (assessed
by BPRS: effect size –2.79, 95% CI –4.22 to –1.36). Versus
olanzapine: We found no systematic review but found one RCT (30
people with bipolar type I disorder).10 It found no significant differ-
ence between lithium and olanzapine in Young Mania Rating Scale
[YMRS] score at 28 days (13.2 with lithium v 10.2 with olanzapine;
P = 0.315). Versus valproate: We found one systematic review
(search date 2002, 3 RCTs, 158 people with bipolar type 1
disorder).8 It found no significant difference between valproate and
lithium in the proportion of people who failed to respond over
3–6 weeks (response defined as 50% reduction in mania score on
the YMRS or the SADS-C; 45/97 [46%] with valproate v 26/61
[43%] with lithium; RR 1.05, 95% CI 0.74 to 1.50). Versus
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carbamazepine: We found one systematic review (search date
1999, 3 RCTs, 176 people with bipolar type I disorder).9 The review
could not perform a meta-analysis of all three RCTs because of
differences in outcomes assessed. The first RCT (105 people) found
no significant difference in the proportion of people who responded
over 4 weeks between lithium and carbamazepine (15/54 [28%]
with lithium v 14/51 [27%] with carbamazepine; RR 1.01, 95%
CI 0.54 to 1.88). The other two RCTs (71 people) found no
significant difference in global severity of symptoms over 4 weeks
between lithium and carbamazepine (assessed by Clinical Global
Impression [CGI] scores: effect size +0.44, 95% CI –0.78 to
+1.67).9 Versus lamotrigine: We found no systematic review but
found one RCT (30 people with bipolar type I disorder).11 It found no
significant difference between lithium and lamotrigine in YMRS
scores at 4 weeks (mean 13.2 with lithium v 14.3 with lamotrigine;
reported as non-significant; no further data reported). Versus
clonazepam: We found one systematic review (search date 1999,
2 RCTs, 52 people with bipolar type I disorder).9 The review could
not perform a meta-analysis because the RCTs assessed different
outcomes. The first RCT (12 people) found limited evidence that
clonezepam improved some measures of mania more than lithium
after 10 days treatment (mean motor activity score 1.8 with
clonazepam v 2.8 with lithium; mean logorrhoea score 2.2 with
clonazepam v 2.9 with lithium; CI not reported). The second RCT
(40 people, unblinded) found no significant difference between
lithium and clonezepam in symptom severity at 4 weeks assessed
by BPRS (mean score 6.27 with lithium v 7.79 with clonazepam) or
global severity of symptoms assessed by CGI Scale (mean score
2.07 with lithium v 1.68 with clonazepam; reported as non-
significant, CI not reported) after 4 weeks.

Harms: Versus placebo: The RCT identified by the review found that lithium
significantly increased the proportion of people who had adverse
effects compared with placebo (33/36 [92%] with lithium v 58/74
[78%] with placebo; RR 1.17, 95% CI 1.00 to 1.37; NNH 8, 95%
CI 4 to 334).9 Adverse effects were not specified. Versus
chlorpromazine: The review gave no information on adverse
effects.9 Versus haloperidol: The review gave no information on
adverse effects.9 Versus risperidone: The review gave no informa-
tion on adverse effects.9 Versus olanzapine: The RCT found no
extrapyramidal adverse effects associated with lithium or olanzap-
ine.10 Versus valproate: The review found that valproate signifi-
cantly reduced the proportion of people who had fever compared
with lithium (1 RCT 1/69 [1%] with valproate v 5/36 [14%] with
lithium; RR 0.10, 95% CI 0.01 to 0.86), but found no significant
difference in the rates of other adverse events.8 Versus
carbamazepine: The review found no significant difference in
adverse effects between lithium and carbamazepine (2 RCTs:
27/73 [37%] with lithium v 35/66 [53%] with carbamazepine;
RR 0.71, 95% CI 0.49 to 1.02).9 Versus lamotrigine: The RCT
found no significant difference in adverse effects between lithium
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and lamotrigine, but it is likely to have been too small to detect a
clinically important difference.11 One person taking lithium with-
drew because of a seizure and one person taking lamotrigine
withdrew because of aggravation of diabetes. Versus clonazepam:
The review gave no information on adverse effects.9

Comment: None.

OPTION VALPROATE

One systematic review in people with bipolar type I disorder experiencing
a manic episode found that valproate increased the proportion of people
who responded over 3 weeks compared with placebo. It found no
significant difference in response at 1–6 weeks between valproate and
lithium, haloperidol, or carbamazepine. It found that valproate was less
effective in reducing manic symptoms than olanzapine, but was also less
likely to cause adverse effects such as sedation and weight gain.

Benefits: Versus placebo: We found one systematic review (search date
2002, 3 RCTs, 316 people with bipolar type I disorder).8 It found
that valproate significantly increased the proportion of people who
responded over 3 weeks compared with placebo (response defined
as 50% reduction in mania score on the Young Mania Rating Scale
[YMRS] or the Schedule for Affective Disorders and Schizophrenia-
Change [SADS-C]; proportion of people who failed to respond:
66/155 [42%] with valproate v 111/161 [69%] with placebo; RR of
failing to respond 0.62, 95% CI 0.51 to 0.77).8 Versus lithium:
See benefits of lithium, p 1208. Versus haloperidol: We found one
systematic review (search date 2002, 1 RCT, 36 people with bipolar
type I disorder).8 The RCT found no significant difference in the
proportion of patients who failed to respond over 6 days between
valproate and haloperidol (11/21 [52%] with valproate v 10/15
[67%] with lithium; RR 0.79, 95% CI 0.46 to 1.35). Versus
olanzapine: We found one systematic review (search date 2002, 2
RCTs, 363 people with bipolar type I disorder).8 It found that people
taking olanzapine had greater symptom reductions at the end of the
trial (unspecified) than those taking valproate (symptoms assessed
by the YMRS: WMD 2.81, 95% CI 0.83 to 4.79). One of the RCTs
(251 people) found that olanzapine significantly increased the
proportion of people who responded at the end of the trial (unspeci-
fied) compared with valproate (response defined as 50% reduction
in YMRS; proportion of people who failed to respond: 77/123 [63%]
with valproate v 57/125 [46%] with olanzapine; RR of failing to
respond 1.27, 95% CI 0.99 to 1.62). Versus carbamazepine: We
found one systematic review (2 RCTs, 59 people with bipolar type I
disorder), which found no significant difference between valproate
and carbamazepine in the proportion of people who failed to
respond at 4–6 weeks (response defined with 50% reduction in
mania score on the YMRS or the SADS-C; 11/30 [37%] with
valproate v 16/29 [55%] carbamazepine; RR 0.66, 95% CI 0.38 to
1.16).8

Harms: Versus placebo: The review found no significant difference
between valproate and placebo in the proportion of people who
withdrew from the trial because of adverse effects (9/158 [6%] with
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valproate v 5/163 [3%] with placebo; RR 1.95, 95% CI 0.66 to
5.71), but found that people taking valproate were significantly
more likely to suffer from dizziness (13/138 [9%] with valproate v

4/141 [3%] with placebo; RR 3.17, 95% CI 1.13 to 8.88).8 No
other adverse effects were more commonly reported with valproate
than with placebo. Versus lithium: See harms of lithium, p 1209.
Versus haloperidol: The RCT found that valproate caused signifi-
cantly fewer extrapyramidal adverse effects compared with
haloperidol (0/21 [0%] with valproate v 8/15 [53%] with haloperi-
dol; RR 0.04, 95% CI 0.00 to 0.69), dry mouth (1/21 [5%] with
valproate v 3/15 [20%] with haloperidol; RR 0.24, 95% CI 0.03 to
2.07), and was less likely to cause sedation than haloperidol (1/21
[5%] with valproate v 4/15 [27%] with haloperidol; RR 0.18, 95%
CI 0.02 to 1.44).8 Versus olanzapine: The review found no signifi-
cant difference between valproate and olanzapine in the proportion
of patients who withdrew because of adverse events (1 RCT: 9/126
[7%] with valproate v 12/125 [10%] with olanzapine; RR 0.74, 95%
CI 0.33 to 1.70) or had movement disorders (akathisia: WMD
–0.02, 95% CI –0.27 to +0.23; abnormal involuntary movement:
WMD –0.17, 95% CI –0.62 to +0.28).8 It found that valproate
caused significantly more nausea than olanzapine (1 RCT: 36/126
[28%] with valproate v 13/125 [10%] with olanzapine; RR 2.75,
95% CI 1.53 to 4.93), but caused less increased appetite (1 RCT:
3/126 [2%] with valproate v 15/125 [12%] with olanzapine;
RR 0.20, 95% CI 0.06 to 0.67), weight gain (WMD –2.14 kg, 95%
CI –2.65 kg to –1.62 kg), dry mouth (8/126 [6%] with valproate v

42/125 [34%] with olanzapine; RR 0.19, 95% CI 0.09 to 0.39),
and sedation (2 RCTs: 44/189 [23%] with valproate v 76/182
[42%] with olanzapine; RR 0.55, 95% CI 0.41 to 0.76). Versus
carbamazepine: One RCT (28 people) assessed adverse effects. 8

It found no significant difference in adverse effects between val-
proate and carbamazepine, but it is likely to have been underpow-
ered to detect a clinically important difference.

Comment: None.

OPTION CHLORPROMAZINE

One very small RCT in people with mania found limited evidence that
chlorpromazine may improve manic symptoms over 7 weeks compared
with placebo or imipramine. One systematic review found that fewer
people had remission of symptoms at 3 weeks with chlorpromazine than
with lithium.

Benefits: Versus placebo: We found one non-systematic review, which
identified one very small RCT (13 people with mania) comparing
three treatments: chlorpromazine, imipramine, and placebo.12 It
found that chlorpromazine significantly improved global outcome at
7 weeks compared with imipramine or placebo (assessed on a
scale from –9 to +9 where +9 = improvement: +6.1 with chlo-
rpromazine v +2.0 with imipramine v –2.8 with placebo; reported
as significant; no further data reported). Versus lithium: See
benefits of lithium, p 1208.
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Harms: Versus placebo: The non-systematic review gave no information
on adverse effects.12 Versus lithium: See harms of lithium,
p 1209.

Comment: The evidence for older antipsychotic drugs is sparse and there are
currently no systematic reviews available. The drugs are, however,
widely used in mania.

OPTION HALOPERIDOL

We found no RCTs comparing haloperidol versus placebo in people with
bipolar mania. RCTs in people with bipolar type I disorder experiencing a
manic episode found no significant difference in manic symptoms at
1–3 weeks between haloperidol and lithium or valproate, although
haloperidol was associated with more extrapyramidal adverse effects and
sedation than valproate.

Benefits: Versus placebo: We found no systematic review and no RCTs
comparing haloperidol versus placebo. Versus lithium: See benefits
of lithium, p 1208. Versus valproate: See benefits of valproate,
p 1210.

Harms: Versus placebo: We found no RCTs. Versus lithium: See harms of
lithium, p 1209. Versus valproate: See harms of valproate,
p 1210.

Comment: The evidence for older antipsychotics is sparse and there are
currently no systematic reviews available. The drugs are, however,
widely used in bipolar mania.

OPTION RISPERIDONE

We found no RCTs comparing risperidone versus placebo in people with
bipolar mania. One RCT in people with bipolar type I disorder experiencing
a manic episode found that risperidone reduced manic symptoms at
4 weeks compared with lithium. It gave no information on adverse effects.

Benefits: Versus placebo: We found no systematic review and no RCTs.
Versus lithium: See benefits of lithium, p 1208.

Harms: Versus placebo: We found no RCTs. Versus lithium: See harms of
lithium, p 1209.

Comment: None.

OPTION OLANZAPINE

One systematic review in people with bipolar type I disorder found that
olanzapine increased the proportion of people who responded at
3–6 weeks compared with placebo, both as monotherapy and as add on
therapy to lithium or valproate, and found no significant difference in
symptoms at 28 days between olanzapine and lithium. RCTs found that
olanzapine was more effective in reducing symptoms than valproate, but
was also more likely to cause adverse effects such as sedation and
weight gain. The acceptability of olanzapine may be limited by weight
gain.
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Benefits: Versus placebo: We found one systematic review (search date
2002, 6 RCTs, 1422 people with bipolar type I disorder).13 It found
that olanzapine significantly increased the proportion of people who
responded over 3–4 weeks compared with placebo (response
defined as 50% reduction in mania score on the Young Mania
Rating Scale; 2 RCTs: proportion who failed to respond 56/125
[45%] with olanzapine v 89/129 [69%] with placebo; RR of failing to
respond 0.64, 95% CI 0.52 to 0.81). It also found that adding
olanzapine to lithium or valproate significantly increased the pro-
portion of people who responded at 6 weeks compared with pla-
cebo (1 RCT; proportion who failed to respond: 80/229 [35%] with
olanzapine v 64/115 [56%] with placebo; RR of failing to respond
0.63, 95% CI 0.49 to 0.80). Versus lithium: See benefits of
lithium, p 1208. Versus valproate: See benefits of valproate,
p 1210.

Harms: The review found that olanzapine, both as monotherapy and as
add-on therapy to lithium or valproate, caused significantly more
weight gain than placebo (3 RCTs, 581 people: WMD 2.27 kg, 95%
CI 1.56 kg to 2.99 kg).13 It found no significant difference in move-
ment disorders between olanzapine and placebo (measured on the
Barnes Akathisia Scale; 2 RCTs, 246 people: WMD –0.13, 95% CI
–0.32 to +0.06), but found that olanzapine significantly increased
somnolence (162/354 [46%] with olanzapine v 48/244 [20%] with
placebo; RR 2.13, 95% CI 1.62 to 2.79), dry mouth (100/354
[28%] v 18/244 [7%]; RR 3.64, 95% CI 2.24 to 5.91), dizziness
(54/354 [15%] v 16/244 [6%]; RR 2.37, 95% CI 1.39 to 4.04),
muscle weakness (61/354 [17%] v 23/244 [9%]; RR 1.69, 95%
CI 1.09 to 2.64), increased appetite (54/229 [23%] v 9/115 [8%];
RR 3.01, 95% CI 1.54 to 5.88), and speech disorder (15/229 [6%]
with olanzapine v 1/115 [0.9%] with placebo; RR 7.53, 95%
CI 1.01 to 56.32).Versus lithium: See harms of lithium, p 1209.
Versus valproate: See harms of valproate, p 1210.

Comment: None.

OPTION CARBAMAZEPINE

RCTs in people with bipolar type I disorder experiencing a manic episode
found no significant difference in manic symptoms at 4–6 weeks between
carbamazepine and lithium or valproate.

Benefits: Versus placebo: We found no RCTs. Versus lithium: See benefits
of lithium, p 1208. Versus valproate: See benefits of valproate,
p 1210.

Harms: Versus placebo: We found no RCTs. Versus lithium: See harms of
lithium, p 1209. Versus valproate: See harms of valproate,
p 1210.

Comment: None.

OPTION LAMOTRIGINE

We found no RCTs comparing lamotrigine versus placebo in people with
bipolar mania. One RCT in people with bipolar type I disorder experiencing
a manic episode found no significant difference in manic symptoms at
4 weeks between lamotrigine and lithium.
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Benefits: Versus placebo: We found no systematic review or RCTs compar-
ing lamotrigine versus placebo in people with bipolar mania. Versus
lithium: See benefits of lithium, p 1208.

Harms: Versus placebo: We found no RCTs. Versus lithium: See harms of
lithium, p 1209.

Comment: None.

OPTION CLONAZEPAM

We found no RCTs comparing clonazepam versus placebo in people with
bipolar mania. RCTs in people with bipolar type I disorder experiencing a
manic episode suggest that clonazepam may be as effective as lithium in
improving manic symptoms at 1–4 weeks.

Benefits: Versus placebo: We found no systematic review or RCTs compar-
ing clonazepam versus placebo in people with bipolar mania.
Versus lithium: See harms of lithium, p 1209.

Harms: Versus placebo: We found no RCTs. Versus lithium: See harms of
lithium, p 1209.

Comment: None.

QUESTION What are the effects of treatments in bipolar
depression?

OPTION PSYCHOLOGICAL TREATMENTS

We found no RCTs of psychological treatments in people with bipolar
depression.

Benefits: We found no systematic review or RCTs in people with bipolar
depression (see comment below).

Harms: We found no RCTs.

Comment: We found no RCTs of psychological interventions in bipolar depres-
sion. It is unclear if it is reasonable to extrapolate from the evidence
for treatments for unipolar depression. It is likely that specific
interventions will have some effect, but RCTs are needed to esti-
mate the size of any benefits and harms of these treatments. See
depressive disorders in adults, p 1278.

OPTION ANTIDEPRESSANTS

Systematic reviews found that antidepressants improved depressive
symptoms at the end of the trial (unspecified) compared with placebo.
They found limited evidence that selective serotonin reupdate inhibitors
were more effective that tricyclic antidepressants, and found no
significant difference in symptoms between monoamine oxidase
inhibitors and tricyclic antidepressants or between selective serotonin
reuptake inhibitors and serotonin noradrenaline reuptake inhibitors. The
reviews provided insufficient evidence to assess whether antidepressants
induce bipolar mania.

Bipolar disorder
M

en
ta

lh
ea

lt
h

1214

 BMJ Publishing Group Ltd 2004



Benefits: We found two systematic reviews of antipressents in people with
bipolar depression or mixed unipolar/bipolar depression.14,15

Versus placebo: The first review (search date not reported, 12
RCTs; 732 people with depressive disorder or mixed episode disor-
der with at least one previous episode of mania), published only as
an abstract, found that people taking antidepressants (tricyclic
antidepressants [TCAs], selective serotonin reuptake inhibitors
[SSRIs], selective noradrenaline reuptake inhibitors [SNRIs], or
monoamine oxidase inhibitors [MAOIs]) were significantly less likely
to fail to respond to treatment at the end of the trial (unspecified)
than people taking placebo (302 people: 87/180 [48%] v 92/122
[75%]; OR 0.30, 95% CI 0.18 to 0.48; NNT 4, 95% CI 3 to 7).14

Versus each other: The first review found no significant difference
between SSRIs and TCAs in the proportion of people who responded
to treatment at the end of the trial (unspecified), although people
taking SSRIs were less likely to fail to respond (31/65 [48%] v

44/69 [64%]; OR 0.53, 95% CI 0.27 to 1.04).14 It also found no
significant difference in the proportion of people who responded at
the end of the trial (unspecified) between MAOIs and TCAs (54/109
[49%] v 54/103 [52%]; OR 0.89, 95% CI 0.52 to 1.52) or between
SSRIs and SNRIs (19/34 [56%] v 21/35 [60%]; OR 0.85, 95%
CI 0.33 to 2.17). The second review (search date 2000; 6 RCTs;
422 people with bipolar depression, 190 people with unipolar
depression, about 25% taking lithium, carbamazepine, or val-
proate) also found similar responses to treatment among antide-
pressants, but did not quantify its conclusions.15 Versus adding
lithium or valproate: We found one small RCT (27 people with
mania or bipolar depression receiving lithium or valproate), which
compared the addition of paroxetine versus the addition of a second
dose of lithium or valproate. It found no significant difference
between groups in depressive or manic symptoms over 6 weeks
(results presented graphically).16

Harms: Versus each other: The first review found that SSRIs were signifi-
cantly less likely to induce mania than TCAs (OR 0.14, 95% CI 0.02
to 0.81).14 The second review also concluded that tricyclic drugs
were more likely to induce mania than other antidepressants, but
did not quantify its conclusions.15

Comment: A systematic review of antidepressants in bipolar depression is in
progress.17 The evidence for treatment of unipolar depression (see
depressive disorders in adults, p 1278) is believed to be applicable,
although the efficacy of the treatments may be different, and
specific adverse effects such as antidepressant induced mania
should be considered.

OPTION LITHIUM

One systematic review identified no RCTs of sufficient quality to assess
lithium in people with bipolar depression.

Benefits: We found one systematic review (search date 2000), which identi-
fied no RCTs of sufficient quality in people with bipolar depression
(see comment below).15

Harms: We found no good RCTs.
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Comment: The review identified one crossover trial in people with depression
(52 people, 40 with bipolar depression).15 Participants were ran-
domised to 2 weeks of lithium and then crossed over to 6 days of
placebo. The trial found that lithium improved symptoms in 32/40
(80%) people over 2 weeks, and that 12/32 (38%) of these
relapsed when taking placebo. It found limited evidence that lithium
did not induce more manic switching (see glossary, p 1221) than
placebo in bipolar depression.15

OPTION CARBAMAZEPINE

One systematic review identified no RCTs of sufficient quality to assess
carbamazepine in people with bipolar depression.

Benefits: We found one systematic review (search date 2000), which identi-
fied no RCTs of sufficient quality in people with bipolar depression
(see comment below).15

Harms: We found no good RCTs.

Comment: The review identified one crossover trial in people with depression
(35 people, 24 with bipolar depression).15 Participants were ran-
domised to placebo before and after being crossed over to car-
bamazepine over 45 days. The trial found that carbamazepine
improved symptoms in 62% of people over a mean 45 days. It found
limited evidence that lithium did not induce more manic switching
(see glossary, p 1221) than placebo in bipolar depression.

OPTION VALPROATE

We found no RCTs of valproate in people with bipolar depression.

Benefits: We found no systematic review or RCTs of valproate in people with
bipolar depression.

Harms: We found no RCTs.

Comment: None.

OPTION LAMOTRIGINE

One RCT in people with bipolar type I disorder experiencing a depressive
episode found that lamotrigine increased the proportion of people who
responded over 7 weeks compared with placebo.

Benefits: We found one systematic review (search date 2000),15 which
identified one RCT (195 people aged 19–75 years with bipolar type
1 disorder experiencing a major depressive episode).18 The RCT
compared three treatments: lamotrigine 200 mg daily, lamotrigine
50 mg daily, and placebo.18 It found no significant difference
between lamotrigine and placebo in Hamilton Depression Rating
Scale score over 7 weeks, but found that lamotrigine 200 mg daily
significantly improved Mongometry–Asberg Depression Rating
Scale score (mean reduction –13.3 with lamotrigine v –7.8 with
placebo; P < 0.05) and increased the proportion of people who
responded to treatment (measured by Clinical Global Impression
Scale scores: mean change 2.6 with lamotrigine v 3.3 with placebo;
P < 0.05).
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Harms: The RCT found that significantly more people had headache with
lamotrigine compared with placebo (20/63 [32%] with lamotrigine
200 mg v 11/65 [17%]; P < 0.05).18

Comment: None.

QUESTION What are the effects of interventions to prevent relapse
of mania or bipolar depression?

OPTION PSYCHOLOGICAL TREATMENTS

One RCT found limited evidence that an educational programme to
recognise symptoms of relapse reduced manic relapse over 18 months,
but that it may increase depressive episodes. Another RCT found that 21
sessions of family focused psychoeducation reduced relapse over 12
months compared with two family sessions plus crisis management.

Benefits: Education to recognise symptoms of relapse: We found one RCT
(69 outpatients with bipolar disorder who had relapsed in the previous
year) comparing an educational programme to recognise symptoms of
relapse (see glossary, p 1221) versus treatment as usual over 18
months.19 It found that people in the educational programme were
significantly less likely to suffer a manic relapse over 18 months
compared with people receiving usual care (9/33 [27%] with educa-
tional programme v 20/35 [57%] with usual care; RR 0.48, 95%
CI 0.25 to 0.86; NNT 4; 95% CI 2 to 16), but may have been more
likely to suffer from a depressive episode (18/33 [55%] with educa-
tional programme v 13/35 [37%] with usual care; RR 1.47, 95%
CI 0.87 to 2.54), although the difference was not significant. It found
that, compared with usual care, the educational programme signifi-
cantly improved social function from baseline at 18 months (measured
on a 4 point scale assessing 8 areas of social activity where 0 is
fair/good performance and 4 inability to carry out function; mean
difference in score 1.97, 95% CI 0.71 to 3.23).19 Family focused
psychoeducation: We found one RCT (101 people with bipolar
disorder who had recently recovered from an acute episode recruited
from inpatient and outpatient facilities, all taking antipsychotic drugs)
comparing 21 sessions of family focused pyschoeducation versus two
family sessions plus crisis management over 12 months.20 Family
focused psychoeducation involved education about the symptoms,
causes and treatment of bipolar disorder, education to recognise
symptoms of relapse, preparation of a relapse prevention plan, and
training in problem solving and communication skills. Crisis manage-
ment involved emergency counselling sessions as needed, with a
minimum of a monthly telephone call. The RCT found that family
focused psychoeducation significantly reduced the proportion of peo-
ple who relapsed over 12 months compared with family session plus
crisis management (HR 1.47, CI not reported; P = 0.42).

Harms: Education to recognise symptoms of relapse: The RCT found
that, compared with usual care, education may increase depressive
relapse; (see benefits above). Family focused psychoeducation:
The RCT gave no information on harms.20

Comment: None.

Bipolar disorder
M

entalhealth
1217

 BMJ Publishing Group Ltd 2004



OPTION LITHIUM

RCTs have found that lithium reduces relapse over 2 years compared with
placebo, and have found no significant difference in relapse between
lithium and valproate, carbamazepine, or lamotrigine.

Benefits: Versus placebo: We found three systematic reviews in people with
bipolar disorder, unipolar disorder, or mixed unipolar/bipolar
disorder,21–23 and two subsequent RCTs.24,25 The first review (search
date not reported, 9 RCTs, 825 people with bipolar or unipolar disorder)
found that lithium reduced the risk of relapse (see glossary, p 1221) by
41% at up to 2 years compared with placebo (3 RCTs, 412 people with
bipolar disorder: relapse as defined in the trial [including hospital
admission or requiring additional medication]; 73/202 [36%] with
lithium v 128/210 [61%] with placebo; RR 0.59, 95% CI 0.48 to
0.73).21 The review found no significant difference between lithium
and placebo in the proportion of people with bipolar or unipolar disorder
who committed suicide, but it is likely to have been underpowered to
detect a clinically important difference (4 RCTs, 0/186 [0%] v 2/189
[1%]; RR 0.32, 95% CI 0.03 to 2.98). The second review (search date
not reported, 15 RCTs, including 8 identified by the first review, 558
people with bipolar disorder) found that, in people with bipolar disorder,
there was an average 48% decrease in the absolute risk of relapse by
the end of the trial (unspecified) with lithium compared with placebo.22

The third review (search date 2000, 3 RCTs identified by the first
review, 19 observational studies) assessed the effect of long term
lithium treatment on suicide rates.23 It found that people with bipolar or
unipolar disorder treated with lithium had lower suicide rates compared
with untreated people (159 v 876 deaths per 100 000 patient years of
treatment; RR 8.85, 95% CI 4.12 to 19.1). Two subsequent RCTs
(647 people aged 18 years or over with bipolar type I or type II disorder
who had recently recovered from a manic or depressive/hypomanic
episode and remained stable after an 8–16 week run in, during which
they began taking lamotrigine and withdrew other psychotropic drugs),
compared three treatments: lithium, lamotrigine, and placebo over 76
weeks.24,25 Both RCTs found that, compared with placebo, lithium
significantly increased the time to requirement of additional interven-
tion for a manic or a depressive episode (median time to additional
medication 24–42 weeks with lithium v 12–13 weeks with placebo:
P = 0.05 in both RCTs). Secondary analyses in the RCTs suggested
that lithium protected against manic but not depressive relapse.
Versus valproate: We found one systematic review (search date not
reported), which identified one RCT (372 people) comparing three
treatments: lithium, valproate, and placebo.26 It found no significant
difference between lithium and valproate in relapse at 12 months
(relapse defined as withdrawal due to episode of bipolar disorder;
12/187 [6%] v 9/91 [10%]; RR 0.8, 95% CI 0.5 to 1.2), but it is likely
to have been too small to detect a clinically important difference.
Versus carbamazepine: We found one systematic review (search
date not reported, 10 RCTs, 572 people with unipolar or bipolar
disorder) comparing lithium versus carbamazepine.22 It found no
significant difference between lithium and carbamazepine in the pro-
portion of people who relapsed over 1–3 years (60% with lithium v 55%
with carbamazepine; reported as non-significant; no further data
reported; see comment below). Versus lamotrigine: We found no
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systematic review but found two RCTs comparing three treatments:
lithium, lamotrigine, and placebo.24,25 Both RCTs (647 people with
bipolar type I or type II disorder who had recently recovered from a
manic or depressive/hypomanic episode and remained stable after an
8–16 week run in, during which they began taking lamotrigine and
withdrew other psychotropic drugs) found no significant difference
between lithium and lamotrigine in the time to requirement of addi-
tional intervention for a mood episode (median time to additional
medication 24–42 weeks with lithium v 20–29 weeks with lamotrigine:
P > 0.05 in both RCTs). Secondary analysis in one of the RCTs
suggested that lithium may significantly reduce manic relapse com-
pared with lamotrigine (P = 0.092).25

Harms: Versus placebo: The first review found that significantly more
people had overall adverse effects (not specified) with lithium than
with placebo (160/233 [69%] with lithium v 112/225 [50%] with
placebo; RR 1.4, 95% CI 1.2 to 1.6), and that lithium may increase
hypothyroidism (7/158 [4%] with lithium v 0/152 [0%] with lithium;
RR 5.1, 95% CI 0.9 to 27.7).21 Versus valproate: The review
found that valproate was significantly more likely than lithium to
cause sedation (1 RCT: 78/187 [42%] with valproate v 24/91 [26%]
with lithium; RR 1.6, 95% CI 1.1 to 2.3) and infection (1 RCT:
51/187 [27%] with valproate v 12/91 [13%] with lithium; RR 2.1,
95% CI 1.2 to 3.7), but significantly less likely to cause polyuria
(15/187 [8%] with valproate v 17/91 [19%] with lithium; RR 0.4,
95% CI 0.2 to 0.8), thirst (11/187 [6%] with valproate v 14/91
[15%]; RR 0.4, 95% CI 0.2 to 0.8), and possibly diarrhoea (65/187
[35%] with valproate v 42/91 [46%] with lithium; RR 0.75, 95% 0.6
to 1.0).26 Versus carbamazepine: The review gave no information
on adverse effects.22 One RCT (144 people with bipolar disorder)
identified by the review found that, although more people taking
carbamazepine than taking lithium withdrew from the trials (9/70
[13%] with carbamazepine v 4/74 [5%] with lithium; reported as
non-significant; no further data reported), a significantly higher
proportion of people taking lithium compared with carbamazepine
had “slight or moderate” adverse effects over 2.5 years (61% v

21%; P < 0.001).27 Versus lamotrigine: The first RCT found that
lithium caused significantly fewer headaches than lamotrigine (4%
v 20%; P = 0.02) but more diarrhoea (28% v 5%, P = 0.002).24

The second RCT gave no information on adverse effects.25

Comment: Versus carbamazepine: The results of the review should be
interpreted with caution as it combined trials of unipolar and bipolar
disorder.22

OPTION VALPROATE

One RCT found that valproate reduced relapse over 12 months compared
with placebo. One systematic review found no significant difference
between lithium and valproate in relapse over 12 months.

Benefits: Versus placebo: We found one systematic review (search date not
reported, 1 RCT, 372 people with bipolar disorder) comparing three
treatments: valproate, lithium, and placebo.26 It found that lithium
significantly reduced relapse (see glossary, p 1221) over 12 months
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compared with placebo (relapse defined as withdrawal because of
an episode of bipolar disorder; 45/187 [24%] with valproate v

36/94 [38%] with placebo; RR 0.6, 95% CI 0.4 to 0.9), but found
no significant difference in time to relapse (P = 0.33; no further
data reported). Versus lithium: See benefits of lithium, p 1218.

Harms: Versus placebo: The review found that valproate was significantly
more likely than placebo to cause tremor (RR 3.2, 95% CI 1.9 to
5.6); weight gain (RR 2.9, 95% 1.3 to 6.2); alopecia (RR 2.4, 95%
CI 1.1 to 5.7), and nausea (RR 1.37, 95% CI 1.0 to 1.9).26 Versus
lithium: See harms of lithium, p 1219.

Comment: None.

OPTION CARBAMAZEPINE

We found no RCTs comparing carbamazepine versus placebo in
preventing relapse, but one systematic review found no significant
difference between carbamazepine and lithium in the proportion of
people who relapsed over 1–3 years.

Benefits: Versus placebo: We found no systematic review or RCTs compar-
ing carbamazepine versus placebo in preventing relapse (see glos-
sary, p 1221). Versus lithium: See benefits of lithium, p 1218.

Harms: Versus placebo: We found no RCTs. Versus lithium: See benefits
of lithium, p 1218.

Comment: A systematic review of the effects of carbamazepine in preventing
relapse is in progress.28

OPTION LAMOTRIGINE

Three RCTs have found that lamotrigine reduces relapse compared with
placebo. However, secondary analyses in two of the RCTs suggested that
lamotrigine protected against depressive relapse, but not manic relapse.
RCTs have found no significant difference between lamotrigine and
lithium in the proportion of people who relapse.

Benefits: Versus placebo: We found no systematic review but found three
RCTs.24,25,29 Two RCTs (647 people aged 18 years or over with bipolar
type I or type II disorder who had recently recovered from a manic
episode or depressive/hypomanic episode and remained stable after
8–16 weeks during which they began taking lamotrigine and withdrew
other psychotropic drugs) compared three treatments over 76 weeks:
lamotrigine, lithium, and placebo (see comment below).24,25 Both
RCTs found that, compared with placebo, lamotrigine significantly
increased the time to requiring additional medication for a manic or
bipolar depressive episode (median time to additional medication
20–29 weeks with lamotrigine v 12–13 weeks with placebo; P = 0.05
in both RCTs). Secondary analyses suggested that lamotrigine reduced
depressive but not manic relapse (see glossary, p 1221).24,25 The third
RCT (182 people with rapid cycling bipolar disorder (see table 1,
p 1223) found no significant difference between lamotrigine and
placebo in the time to requiring additional medication (P = 0.177,
results presented graphically).29 Versus lithium See benefits of
lithium, p 1218.
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Harms: Versus placebo: The RCTs gave no information on adverse
effects.24,25 The third RCT found no significant difference between
lamotrigine and placebo in the proportion of people who had
adverse effects, including nausea and headache (67% with lamot-
rigine v 68% with placebo, reported as non-significant, CI not
reported).29 Versus lithium See benefits of lithium, p 1218.

Comment: The first RCT is published only as an abstract.24

OPTION ANTIDEPRESSANTS

One systematic review provided insufficient evidence to assess
antidepressants in preventing relapse of bipolar disorder.

Benefits: We found one systematic review (search date 2000; 4 RCTs, 258
people with bipolar type I or type II disorder) comparing tricyclic
antidepressants with placebo or lithium.30 The review did not
perform a meta-analysis. It provided a narrative overview of the
studies and found no clear evidence that tricyclic antidepressants
reduce relapse (see glossary, p 1221) over 1–2 years compared
with placebo. It suggested that tricyclic antidepressants may be less
effective in preventing relapse over 1–2 years than lithium.

Harms: The review suggested that antidepressants may induce mood insta-
bility or manic episodes.30

Comment: None.

GLOSSARY
Manic switching involves onset of a manic episode shortly after treatment for a
depressive episode. It may be more likely after treatment with antidepressants.
Relapse A return of symptoms to the extent that the disorder again meets criteria
for the full syndromes. In practice, patients with bipolar disorder learn to recognise
early warning signs and begin treatment before criteria are met. For this reason,
relapse is often pragmatically defined as the need for drug treatment due to
re-emergence of depressive or manic symptoms.
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TABLE 1 DSM-IV classification of bipolar disorders (see text,
p 1206). Reprinted with permission from Elsevier
(Müller-Oerlinghausen B, Berghöfer A, Bauer M Bipolar
Disorder Lancet 2002; 359: 241–47).1

DSM IV
Category

Criteria Course specifiers and
examples

Bipolar I
disorder

One or more manic or mixed
episodes, usually accompanied
by one or more major depressive
episodes

To describe current (or most
recent episode): mild, moderate,
severe without psychotic
features; severe with psychotic
features; in partial or full
remission; with catatonic
features; with postpartum onset

To describe current (or most
recent) major depressive episode:
chronic; with melancholic
features; with atypical features

To describe pattern of episodes:
with or without full interepisode
recovery; with seasonal pattern;
with rapid cycling (> 4 episodes
in previous 12 months)

Bipolar II
disorder

Recurrent major depressive
episodes with one or more
hypomanic (milder than manic)
episodes

To describe current (or most
recent episode): hypomanic;
depressed

To describe current (or most
recent) major depressive episode
and pattern of episodes: see
bipolar I disorder

Cyclothymic
disorder

Chronic (> 2 years), fluctuating
mood disturbance involving
numerous periods of mild
hypomanic and depressive
symptoms that do not meet
criteria for a major depressive
episode

Over 2 years any symptom free
intervals last no longer than 2
months

Bipolar
disorder (not
otherwise
specified)

Disorders with bipolar features
that do not meet criteria for any
specific bipolar disorder

Examples: very rapid cycling (over
days); recurrent hypomanias
without depressive symptoms;
indeterminate whether primary or
secondary (due to a general
medical condition or substance
abuse)
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Bulimia nervosa
Search date December 2002

Phillipa Hay and Josue Bacaltchuk

QUESTIONS

Effects of treatments for bulimia nervosa in adults . . . . . . . . . . . . .1227

INTERVENTIONS

Likely to be beneficial
Antidepressant medication (tricyclic

antidepressants, monoamine
oxidase inhibitors, and
fluoxetine) . . . . . . . . . . . . .1230

Cognitive behavioural therapy.1227
Combination treatment

(antidepressants plus
psychotherapy) . . . . . . . . .1232

Other psychotherapies. . . . . .1229

Unknown effectiveness
Antidepressants as

maintenance . . . . . . . . . . .1230

Other antidepressants (venlafaxine,
mirtazapine, and
reboxetine) . . . . . . . . . . . .1230

Selective serotonin reuptake
inhibitors (other than
fluoxetine) . . . . . . . . . . . . .1230

See glossary, p 1234

Key Messages

Antidepressants
¶ Antidepressant medication (tricyclic antidepressants, monoamine oxi-

dase inhibitors, and fluoxetine) Systematic reviews and one subsequent
RCT have found short term reduction in bulimic symptoms with tricyclic
antidepressants, monoamine oxidase inhibitors, and fluoxetine. A further
subsequent RCT found no significant difference in symptoms between
moclobemide and placebo. One systematic review and one subsequent RCT
found no significant difference in symptoms with antidepressants versus
cognitive behavioural therapy.

¶ Other antidepressants (venlafaxine, mirtazapine, and reboxetine) We
found no RCTs on the effects of venlafaxine, mirtazapine, and reboxetine.

¶ Selective serotonin reuptake inhibitors (other than fluoxetine) We found
no good evidence on selective serotonin reuptake inhibitors other than fluox-
etine.

¶ Antidepressants as maintenance We found insufficient evidence to assess
the effects of antidepresssants for maintenance.

Psychotherapy
¶ Cognitive behavioural therapy One systematic review has found that

cognitive behavioural therapy compared with remaining on a waiting list
reduces specific symptoms of bulimia nervosa and improves non-specific
symptoms such as depression. One systematic review found cognitive behav-
ioural therapy compared with other psychotherapies improved abstinence from
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binge eating and depression scores at the end of treatment. One RCT in the
review found that cognitive behavioural therapy compared with interpersonal
psychotherapy reduced binge eating in the short term, but there was no
significant difference in the longer term. One systematic review and one
subsequent RCT found no significant difference in symptoms with cognitive
behavioural therapy compared with antidepressants.

¶ Other psychotherapies One systematic review has found that non-cognitive
behavioural psychotherapy increases abstinence from binge eating compared
with waiting list controls. The systematic review found that the combined result
for four specific psychotherapies, other than cognitive behavioural therapy,
reduced bulimic symptoms compared with specified control psychotherapies,
but the review included RCTs with weak methods, and the result was significant
in only one of the four individual results. One systematic review found cognitive
behavioural therapy compared with other psychotherapies improved absti-
nence from binge eating and depression scores at the end of treatment. One
RCT in the review found that cognitive behavioural therapy compared with
interpersonal psychotherapy reduced binge eating in the short term, but there
was no significant difference in the longer term.

Combination treatment
¶ Combination treatment (antidepressants plus psychotherapy) One sys-

tematic review and one subsequent RCT found no significant difference
between combination treatment (antidepressants plus psychotherapy) and
antidepressants alone in binge frequency, depressive symptoms, and remis-
sion rates. The systematic review found that, compared with psychotherapy
alone, combination treatment improved short term remission, but there was no
significant difference in binge frequency and depressive symptoms. The sys-
tematic review found that combination treatment was with psychotherapy were
associated with higher withdrawal rates compared with psychotherapy alone.
One subsequent RCT of cognitive behavioural therapy in a self help form plus
fluoxetine found limited evidence that combined treatment reduced bulimic
symptoms compared with cognitive behavioural therapy alone. A second
subsequent RCT found no significant difference in symptoms between group
based CBT, fluoxetine, and their combination.

DEFINITION Bulimia nervosa (see glossary, p 1234) is an intense preoccupation
with body weight and shape, with regular episodes of uncontrolled
overeating of large amounts of food (binge eating — see glossary,
p 1234) associated with use of extreme methods to counteract the
feared effects of overeating. If a person also meets the diagnostic
criteria for anorexia nervosa, then the diagnosis of anorexia nervosa
takes precedence.1 Bulimia nervosa can be difficult to identify
because of extreme secrecy about binge eating and purgative
behaviour. Weight may be normal but there is often a history of
anorexia nervosa or restrictive dieting. Some people alternate
between anorexia nervosa and bulimia nervosa. Some RCTs
included participants with subthreshhold bulimia nervosa or a
related eating disorder, binge eating disorder. Where possible, only
results relevant to bulimia nervosa are reported in this review.

INCIDENCE/
PREVALENCE

In community based studies, the prevalence of bulimia nervosa is
between 0.5% and 1.0% in young women, with an even social class
distribution.2–4 About 90% of people diagnosed with bulimia ner-
vosa are women. The numbers presenting with bulimia nervosa in
industrialised countries increased during the decade that followed
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its recognition in the late 1970s and “a cohort effect” is reported in
community surveys,2,5,6 implying an increase in incidence. The
prevalence of eating disorders such as bulimia nervosa is lower in
non-industrialised populations,7 and varies across ethnic groups.
African-American women have a lower rate of restrictive dieting
than white American women, but have a similar rate of recurrent
binge eating.8

AETIOLOGY/
RISK FACTORS

Young women from the developed world who restrict their dietary
intake are at greatest risk of developing bulimia nervosa and other
eating disorders. One community based case control study com-
pared 102 people with bulimia nervosa with 204 healthy controls
and found higher rates of the following in people with the eating
disorder: obesity, mood disorder, sexual and physical abuse, paren-
tal obesity, substance misuse, low self esteem, perfectionism,
disturbed family dynamics, parental weight/shape concern, and
early menarche.9 Compared with a control group of 102 women
who had other psychiatric disorders, women with bulimia nervosa
had higher rates of parental problems and obesity.

PROGNOSIS A 10 year follow up study (50 people with bulimia nervosa from a
trial of mianserin treatment) found that 52% had fully recovered,
and only 9% continued to experience full symptoms of bulimia
nervosa.10 A larger study (222 people from a trial of antidepres-
sants and structured, intensive group psychotherapy) found that,
after a mean follow up of 11.5 years, 11% still met criteria for
bulimia nervosa, whereas 70% were in full or partial remission.11

Short term studies found similar results: about 50% of people made
a full recovery, 30% made a partial recovery, and 20% continued to
be symptomatic.12 There are few consistent predictors of longer
term outcome. Good prognosis has been associated with shorter
illness duration, a younger age of onset, higher social class, and a
family history of alcohol abuse.10 Poor prognosis has been associ-
ated with a history of substance misuse,13 premorbid and paternal
obesity,14 and, in some studies, personality disorder.15–18 One
study (102 people) of the natural course of bulimia nervosa found
that 31% still had the disorder at 15 months and 15% at 5 years.19

Only 28% received treatment during the follow up period. In an
evaluation of response to cognitive behavioural therapy, early
progress (by session 6) best predicted outcome.20 A subsequent
systematic review of the outcome literature found no consistent
evidence to support early intervention and a better prognosis.21

AIMS OF
INTERVENTION

To reduce symptoms of bulimia nervosa; to improve general psychi-
atric symptoms; to improve social functioning and quality of life.

OUTCOMES Frequency of binge eating, abstinence from binge eating, frequency
of behaviours to reduce weight and counter the effects of binge
eating, severity of extreme weight and shape preoccupation, sever-
ity of general psychiatric symptoms, severity of depression,
improvement in social and adaptive functioning, remission rates,
relapse rates, and withdrawal rates.

METHODS Clinical Evidence search and appraisal December 2002 and hand
search of reference lists from identified reviews.
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QUESTION What are the effects of treatments for bulimia nervosa
in adults?

OPTION COGNITIVE BEHAVIOURAL THERAPY

One systematic review has found that cognitive behavioural therapy
compared with remaining on a waiting list reduces specific symptoms of
bulimia nervosa and improves non-specific symptoms such as
depression. One systematic review found cognitive behavioural therapy
compared with other psychotherapies improved abstinence from binge
eating and depression scores at the end of treatment. One RCT in the
review found that cognitive behavioural therapy compared with
interpersonal psychotherapy reduced binge eating in the short term, but
there was no significant difference in the longer term. One systematic
review and one subsequent RCT found no significant difference in
symptoms with cognitive behavioural therapy compared with
antidepressants.

Benefits: We found one systematic review (search date 2002, 34 RCTs).22 It
included RCTs of other binge eating disorders, although most
studies were of people with bulimia nervosa (see glossary, p 1234)
(18 RCTs in people with bulimia nervosa characterised by purging
behaviour).22 The review reported data separately for bulimia ner-
vosa and other disorders of binge eating. Unless otherwise speci-
fied, results reported here refer only to analyses of people with
bulimia nervosa. Versus waiting list controls: One systematic
review (search date 2002; individual analyses included a maximum
of 10 RCTs and 735 people) found that cognitive behavioural
therapy (CBT — see glossary, p 1234) compared with remaining on
a waiting list significantly increased the proportion of people
abstaining from binge eating at the end of the trial (3 RCTs;
RR 0.62, 95% CI 0.47 to 0.83), significantly reduced mean bulimic
symptom scores (6 RCTs; SMD –0.85, 95% CI –1.14 to –0.57), and
mean depression scores (3 RCTs; SMD –1.13, 95% CI –1.60 to
–0.67).22 It found no significant difference, in a mixed population,
between CBT and remaining on the waiting list in weight at the end
of treatment (3 RCTs, 1 with bulimia nervosa participants; SMD
+0.12, 95% CI –0.23 to +0.46, 135 people). The review found
insufficient evidence about other outcomes, such as social func-
tioning. Versus placebo medication: One subsequent RCT (91
people) found no significant difference in efficacy between
unguided manual based self help CBT and placebo medication.23

Versus other psychotherapies: See table 1, p 1237. The system-
atic review (search date 2002) found that CBT compared with other
psychotherapies significantly improved abstinence from binge eat-
ing (6 RCTs, 448 people; RR 0.78, 95% CI 0.70 to 0.87) and
depression scores at the end of treatment (6 RCTs, 206 people;
SMD –0.66, 95% CI –0.94 to –0.37).22 For all RCTs (including both
binge eating disorder and bulimia nervosa participants) CBT plus
exposure therapy (see glossary, p 1234) was not significantly more
effective than CBT alone (3 RCTs, 168 people; RR for abstinence
from binge eating 0.87, 95% CI 0.65 to 1.16). Depression scores
were significantly lower at the end of treatment with CBT plus
exposure therapy compared with CBT alone (4 RCTs, 145 people;
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SMD 0.45, 95% CI 0.11 to 0.79). CBT in a full or less intensive form
was not significantly superior to CBT in a pure self help form (see
glossary, p 1235) (5 RCTs, 264 people; RR 0.92, 95% CI 0.82 to
1.03). One RCT included in the review (220 people) compared
classic CBT versus interpersonal psychotherapy (see glossary,
p 1234) for bulimia nervosa that involved purging.24 It found that
CBT significantly improved abstinence from binge eating at the end
of treatment (19 individual sessions conducted ≥ 20 weeks; inten-
tion to treat analysis; 29% with CBT v 6% with interpersonal
psychotherapy; P < 0.01). However, the difference was not signifi-
cant at 4, 8, and 12 months of follow up, with improvement in both
groups from baseline. We found one subsequent RCT (125 people
with bulimia nervosa), which compared four sessions of CBT versus
motivational enhancement therapy (see glossary, p 1234).25 It
found no significant differences between CBT and motivational
enhancement therapy in engaging participants or the chance of
achieving a clinically significant reduction in binge frequency (17/25
[68%] v 23/43 [53%]; RR 1.3, 95% CI 0.9 to 1.9). However, results
were reported only on the first 4 weeks of treatment, which was
prior to all people receiving a further 8 weeks of individual or group
CBT. Versus antidepressants: See benefits of antidepressants,
p 1230. Versus combination treatment: See benefits of combi-
nation treatment, p 1233.

Harms: The systematic review (search date 2002) found that the RCTs did
not report details of adverse effects.22 It found no significant
difference in completion rates between interventions,22 suggesting
no major difference in acceptability. However, it could not exclude
infrequent serious adverse effects.22 An observational study found
that group psychotherapy offered very soon after presentation was
sometimes perceived as threatening.10

Comment: We found a second systematic review in German, which is awaiting
translation, and may be included in a future Clinical Evidence

update.26 One systematic review (search date 2002)22 defined CBT
as psychotherapy that uses the techniques and models specified by
Wilson and Fairburn,27 but it did not specify the number of sessions
or specialist expertise (classical CBT for bulimia nervosa specifies
19 individual sessions over 20 weeks conducted by trained thera-
pists27). Effect sizes for CBT were large, but over 50% of people
were still binge eating at the end of treatment.22 Further research is
needed to evaluate the specific and non-specific effects of CBT and
other psychotherapies, to explore individual characteristics (such as
readiness to change) that may predict response, and to explore the
long term effects of treatment. Waiting list or delayed treatment
control groups are subject to bias because it is not possible to
“blind” someone to the knowledge they are not in the active
treatment group. It is difficult to interpret the clinical importance of
the statistically significant changes in depression scores. Further
limitations are that the quality of trials was variable (e.g. 57% were
not blinded).22 Sample sizes were often small. None of the studies
measured harms rigorously. Two further analyses28,29 found limited
observational evidence that motivation and compliance factors may
influence outcomes. One study28 performed additional analyses in
an RCT of CBT versus interpersonal psychotherapy.24 It found that

Bulimia nervosa
M

en
ta

lh
ea

lt
h

1228

 BMJ Publishing Group Ltd 2004



“stage of change”, or psychological motivation and greater readi-
ness to change, was not related to non-completion, but was
associated with a good outcome in those who completed interper-
sonal psychotherapy. The second RCT examined the effects of
compliance on outcome in 62 people randomised to guided self
help or to full CBT for 16 weeks.29 At 6 months’ follow up, but not
the end of treatment, binge eating abstinence rates were greater in
those who had completed two or more of the CBT exercises
(P = 0.04; CI not reported). Stricter inclusion criteria in the review
removed previously included RCTs in people with binge eating
disorders other than bulimia nervosa.22 Versus antidepressants:
See antidepressants, p 1230.

OPTION OTHER PSYCHOTHERAPIES

One systematic review has found that non-cognitive behavioural
psychotherapy increases abstinence from binge eating compared with
waiting list controls. The systematic review found that the combined result
for four specific psychotherapies, other than cognitive behavioural therapy,
reduced bulimic symptoms compared with specified control
psychotherapies. However, the review included RCTs with weak methods,
and the result was significant in only one of the four individual results. One
systematic review found cognitive behavioural therapy compared with other
psychotherapies improved abstinence from binge eating and depression
scores at the end of treatment. One RCT in the review found that CBT
compared with interpersonal psychotherapy reduced binge eating in the
short term, but there was no significant difference in the longer term.

Benefits: Versus waiting list controls: We found one systematic review
(search date 2002),22 which also included studies of other binge
eating (see glossary, p 1234) syndromes. It found that, for bulimia
nervosa (see glossary, p 1234) participants only, non-cognitive
behavioural psychotherapies (e.g. hypnobehavioural therapy and
interpersonal psychotherapy — see glossary, p 1234) compared
with waiting list control significantly increased abstinence from
binge eating (3 RCTs, 124 people; RR 0.67, 95% CI 0.55 to 0.81)
and reduced the number of people who did not achieve remission (4
RCTs, 162 people; RR 0.63, 95% CI 0.53 to 0.75). Versus a
control therapy: The systematic review included four RCTs in which
psychotherapies other than cognitive behavioural therapy were
compared with a control therapy.22 One compared nutritional coun-
selling with stress management; one compared guided imagery with
self monitoring; one was a three-armed RCT comparing self psy-
chology (the active treatment), cognitive orientation (see glossary,
p 1234), and a control nutritional counselling therapy, and the
fourth compared interpersonal psychotherapy with behavioural
therapy alone. The combined results for psychotherapy, for partici-
pants with bulimia nervosa, significantly reduced bulimic symptoms
compared with a control treatment (4 RCTs, 163 people; SMD
–0.64 95% CI –1.00 to –0.29).22 However, in only one trial was the
individual result significant. Versus antidepressants: See antide-
pressants, p 1230. Versus cognitive behavioural therapy: See
benefits of cognitive behavioural therapy, p 1227. Versus
combination treatment: See combination treatment, p 1232. We
found one subsequent RCT, which is awaiting translation.30
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Harms: The systematic review (search date 2002) found that the RCTs did
not report details of adverse effects.22 It found no significant
difference in completion rates between interventions,22 suggesting
no major difference in acceptability. However, it could not exclude
infrequent serious adverse effects.22 An observational study found
that group psychotherapy offered very soon after presentation was
sometimes perceived as threatening.10 Non-cognitive behavioural
psychotherapies include a large number of options, and it remains
unclear which therapies are most effective.

Comment: The quality of trials was variable, few were blinded, sample sizes
were small, and none of the studies measured harms rigorously
(see comment under cognitive behavioural therapy, p 1228). Wait-
ing list or delayed treatment control groups are subject to bias
because it is not possible to “blind” someone to the knowledge they
are not in the active treatment group. Stricter inclusion criteria in
the review removed previously included RCTs in people with binge
eating disorders other than bulimia nervosa.22

OPTION ANTIDEPRESSANTS

Systematic reviews and one subsequent RCT have found short term
reduction in bulimic symptoms with tricyclic antidepressants, monoamine
oxidase inhibitors, and fluoxetine. A further subsequent RCT found no
significant difference in symptoms between moclobemide and placebo.
One systematic review and one subsequent RCT found no significant
difference in symptoms or relapse rates with antidepressants versus
cognitive behavioural therapy. One systematic review and one subsequent
RCT found no significant difference between combination treatment
(antidepressants plus psychotherapy) and antidepressants alone in binge
frequency, depressive symptoms, and remission rates. We found no RCTs
on the effects of venlafaxine, mirtazapine, and reboxetine. We found no
good evidence on selective serotonin reuptake inhibitors other than
fluoxetine. We found insufficient evidence to assess the effects of
antidepresssants for maintenance.

Benefits: We found two systematic reviews (search date 200131 and
200032), three additional RCTs of longer term maintenance (not
primary treatment studies),33–35 and one subsequent RCT.36

Versus placebo: We found one systematic review comparing
antidepressants with placebo.31 It found that antidepressants
reduced bulimic symptoms.31 The review (search date 2001; anti-
depressants were imipramine [5 RCTs], amitriptyline [1 RCT],
desipramine [5 RCTs], phenelzine [2 RCTs], isocarboxazid [1 RCT],
brofaromine [1 RCT], fluoxetine [5 RCTs], mianserin [1 RCT],
bupropion [1 RCT], and trazodone [1 RCT]) found significantly more
frequent short term remission of bulimic episodes with antidepres-
sants (9 RCTs, 777 people, 20% v 8% with placebo; pooled
RR 0.87, 95% CI 0.81 to 0.93).31 The review found no significant
difference in effect between different classes of antidepressants,
but there were too few RCTs to exclude a clinically important
difference (see table 2, p 1237). Most RCTs were of tricyclic
antidepressants or monoamine oxidase inhibitors; fluoxetine was
the only selective serotonin reuptake inhibitor included in the
reviews.31 The first subsequent, four armed RCT (91 women)
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compared fluoxetine 60 mg daily, placebo, self help cognitive
behavioural therapy manual, and fluoxetine plus a self help
manual.23 It found a significantly greater reduction with fluoxetine
compared with placebo in vomiting and binge eating symptoms at
week 4 (P < 0.05). Remission rates after a 16 week treatment
period with fluoxetine were 16%, and were not reported for placebo.
The second subsequent RCT (78 women with bulimia nervosa [see
glossary, p 1234]) compared moclobemide (a reversible monoam-
ine oxidase inhibitor) 600 mg daily versus placebo.36 It reported no
significant differences in weekly binge and vomiting episodes,
Hamilton depression scores, and scores on three self report meas-
ures of eating disorder symptoms between those randomised to
active drug or placebo, among the 52 women who completed the
RCT. It was not possible to provide quantified results, as insufficient
data were provided. Remission rates were not reported. We found
no RCTs on the effects of other selective serotonin reuptake
inhibitors (sertraline, paroxetine, and citaopram), venlafaxine, mir-
tazapine, and reboxetine. Versus psychotherapy: We found one
systematic review (search date 2000, 5 RCTs) of antidepressants
versus psychotherapy (all CBT RCTs) and one subsequent RCT.32,37

We found another trial comparing fluoxetine with psychotherapy,
which is awaiting translation.38 The systematic review found no
significant difference in remission rates, bulimic symptom severity
(4 RCTs), or depression symptom severity at the end of the trials (3
RCTs).32 A subsequent RCT (53 people) compared three treat-
ments: group based CBT, fluoxetine 60 mg daily, and CBT plus
fluoxetine.37 Completer only analysis found no significant differ-
ences in 1 month abstinence from binge eating at the end of
treatment (5/19 with CBT v 2/16 with fluoxetine; RR 2.11, 95%
CI 0.47 to 9.43) or in 1 month absence from self induced vomiting
(7/19 with CBT, 1/16 with fluoxetine; RR 5.9, 95% CI 0.81 to
42.99).37 Versus combination treatment: See combination
treatment, p 1232. Antidepressants as maintenance: We found
two small RCTs of maintenance treatment.33,34 The first very small
RCT (9 people who had responded well to despiramine over the
previous 24 weeks) compared continuation of desipramine versus
placebo.33 It found no significant difference between treatments
(relapse: 1/5 [20%] with desipramine v 2/4 [50%] with placebo;
RR 0.4, 95% CI 0.1 to 3.0). The second very small RCT (9 women
who had responded well to imipramine over the previous 10 weeks)
compared continuation of imipramine versus placebo.34 It found no
significant difference in relapse (relapse: 2/3 [67%] with imi-
pramine v 5/6 [83%] with placebo; RR 0.8, 95% CI 0.3 to 1.9).34

Harms: One systematic review (search date 2000) found that withdrawal
significantly increased with antidepressants compared with psycho-
therapy (4 RCTs, 189 people; AR 40% v 18%; RR 2.18, 95%
CI 1.09 to 4.35).32 One subsequent RCT (53 people) found no
significant difference in withdrawals with fluoxetine compared with
CBT and with combined treatment (42% with CBT, 25% with
fluoxetine; RR 1.68, 95% CI 0.62 to 4.57; and 33% with combined
treatment; RR 1.33, 95% CI 0.46 to 3.89).37 The authors thought
this might be due to cultural differences because psychotherapy is
rarely offered as part of a treatment trial in Germany. A second
systematic review (search date 2001) found significantly increased
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withdrawal in people taking antidepressants compared with placebo
(12 RCTs, 1123 people, 10.5% with any antidepressant v 5.1%
with placebo; RR 1.83, 95% CI 1.13 to 2.95; NNH 7, 95% CI 4 to
18).31 It found no significant difference in withdrawal due to adverse
effects between and within classes of antidepressants. It found that
withdrawal due to any cause was more likely with tricyclic anti-
depressants than with placebo (6 RCTs, 277 people, 29% with
tricyclic v 14% with placebo; RR 1.93, 95% CI 1.15 to 3.25), but
was more likely with placebo than with selective serotonin reuptake
inhibitors (3 RCTs, 706 people, 37% with a selective serotonin
reuptake inhibitor v 40% with placebo; RR 0.83, 95% CI 0.68 to
0.99). We found one RCT examining specific adverse effects. One
found significant increases in reclining and standing blood pulse
rate, lying systolic and diastolic blood pressure, and greater ortho-
static effects on blood pressure with desipramine versus placebo.39

Cardiovascular changes were well tolerated and few people with-
drew because of these effects. Meta-analyses of two double blind
RCTs of fluoxetine versus placebo found no significant difference in
the incidence of suicidal acts or ideation in people treated with
fluoxetine versus placebo.40 However, the overall incidence of
events was low (suicide attempts 1.2%, none fatal; emergent
suicidal ideation 3.1%). The third subsequent RCT did not report on
withdrawal or adverse events.23

Comment: We found no consistent predictors of response to treatment. We
found no good evidence for the efficacy of other selective serotonin
reuptake inhibitors apart from fluoxetine of the “newer” antidepres-
sants venlafaxine, reboxetine, and mirtazapine. One review com-
mented on the lack of follow up.31 The second subsequent RCT
found no differences between active and placebo groups in with-
drawal rates because of adverse events, and no changes in blood
pressure in those on moclobemide despite reports in food diaries of
a high consumption of tyramine-containing foods.36 The RCTs of
maintenance both made multiple randomisations and compared a
number of different groups. This meant that there were very few
people in the groups for maintenance treatment.

OPTION COMBINATION TREATMENT

One systematic review and one subsequent RCT found no significant
difference between combination treatment (antidepressants plus
psychotherapy) and antidepressants alone in binge frequency, depressive
symptoms, and remission rates. The systematic review found that,
compared with psychotherapy alone, combination treatment improved
short term remission, but there was no significant difference in binge
frequency and depressive symptoms. The systematic review found that
combination treatment with psychotherapy was associated with higher
withdrawal rates compared with psychotherapy alone. One subsequent
RCT of cognitive behavioural therapy in a self help form plus fluoxetine
found limited evidence that combined treatment reduced bulimic
symptoms compared with cognitive behavioural therapy alone. A second
subsequent RCT found no significant difference in symptoms between
group based CBT, fluoxetine, and their combination.
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Benefits: Versus antidepressants alone: We found one systematic review
(search date 2000, 7 RCTs, 247 people)32 and one subsequent
RCT comparing combination treatment (antidepressants plus
psychotherapy) versus antidepressants alone.37 The systematic
review found that combination treatment compared with anti-
depressants alone did not significantly improve binge frequency,
depressive symptoms, and short term remission rates, although
outcomes were better with combination treatment (binge fre-
quency 4 RCTs; SMD +0.34, 95% CI –0.05 to +0.73; depressive
symptoms 3 RCTs; SMD +0.24, 95% CI –0.14 to +0.62; short
term remission rates 4 RCTs, 141 people, 42% with combined
treatment v 23% with antidepressants alone; RR 1.40, 95%
CI 0.98 to 1.99).32 The subsequent RCT (53 people) compared
three treatments: group based cognitive behavioural therapy
(CBT); fluoxetine 60 mg daily; and CBT plus fluoxetine (see option,
p 1230).37 Completer only analysis found no significant difference
in 1 month abstinence from binge eating (2/16 with fluoxetine v

3/18 with combination; RR 1.05, 95% CI 0.80 to 1.30) or in
1 month abstinence from self induced vomiting (1/16 with fluox-
etine v 1/18 with combination; RR 0.99, 95% CI 0.84 to 1.18).
Versus psychotherapy alone: We found one systematic review
(search date 2000, 7 RCTs, 343 people)32 and two subsequent
RCTs comparing combination treatment (antidepressants plus
psychotherapy) versus antidepressants alone.23,37 The systematic
review found that combination treatment compared with psycho-
therapy alone significantly increased short term remission (6
RCTs, 257 people, 49% v 36%; RR 1.21, 95% CI 1.02 to 1.45)
but found no significant difference in depressive symptoms or in
frequency of binge eating (see glossary, p 1234) (6 RCTs; SMD
+0.12, 95% CI –0.21 to +0.46).32 The first subsequent RCT
found that people who received both the self help manual and
fluoxetine 60 mg daily had the greatest reduction in bulimic
symptoms compared with those in the placebo, fluoxetine, or self
help only arms, but significance was not reported.23 Remission
rates did not differ significantly across the three active treatment
arms. The second subsequent RCT (53 people) compared three
treatments: group based CBT; fluoxetine 60 mg daily; and CBT
plus fluoxetine.37 Completer only analysis found no significant
difference in 1 month abstinence from binge eating (5/19 with
CBT v 3/18 with combination; RR 1.58, 95% CI 0.44 to 5.67), or
in 1 month abstinence from self induced vomiting (7/19 with CBT
v 1/18 with combination; RR 6.63, 95% CI 0.90 to 48.69).

Harms: The review found no significant difference in withdrawal rates
between combination treatment and antidepressants alone (4 RCTs,
196 people, 34% with combination treatment v 41% with antide-
pressants alone; RR 1.19, 95% CI 0.69 to 2.05).32 Withdrawal rates
were significantly lower with psychotherapy alone compared with
combination treatments (6 RCTs, 295 people, 16% v 30%; RR 0.57,
95% CI 0.38 to 0.88).32 The subsequent RCT37 did not find higher
non-completion rates when CBT was combined with fluoxetine.

Comment: Modest effect sizes in these analyses may be clinically relevant, but
the small number and size of trials limit conclusions.
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GLOSSARY
Binge eating Modified from DSM-IV.1 Eating, in a discrete period (e.g. hours), a
large amount of food, accompanied by a lack of control over eating during the
episode.
Bulimia nervosa The American Psychiatric Association DSM-IV1 criteria include
recurrent episodes of binge eating; recurrent inappropriate compensatory behav-
iour to prevent weight gain; frequency of binge eating and inappropriate compen-
satory behaviour both, on average, at least twice a week for 3 months; self
evaluation unduly influenced by body shape and weight; and disturbance occurring
not exclusively during episodes of anorexia nervosa. Types of bulimia nervosa,
modified from DSM-IV1, are purging: using self induced vomiting, laxatives,
diuretics, or enemas; non-purging: fasting, exercise, but not vomiting or other
abuse as for the purging type. Many studies however evaluate efficacy for samples
that may include participants with subthreshold bulimia nervosa or binge eating
disorder. Where possible, only data of bulimia nervosa participants are reported in
this review.
Cognitive behavioural therapy In bulimia nervosa this uses three overlapping
phases. Phase one aims to educate the person about bulimia nervosa. People are
helped to increase regularity of eating, and resist urge to binge or purge. Phase two
introduces procedures to reduce dietary restraint (e.g. broadening food choices). In
addition, cognitive procedures supplemented by behavioural experiments are used
to identify and correct dysfunctional attitudes and beliefs, and avoidance behav-
iours. Phase three is the maintenance phase. Relapse prevention strategies are
used to prepare for possible future set backs.41

Cognitive orientation therapy The cognitive orientation theory aims to generate
a systematic procedure for exploring the meaning of a behaviour around themes,
such as avoidance of certain emotions. Therapy for modifying behaviour focuses on
systematically changing beliefs related to themes, not beliefs referring directly to
eating behaviour. No attempt is made to persuade the people that their beliefs are
incorrect or maladapative.42

Dialectical behaviour therapy A type of behavioural therapy that views emotional
dysregulation as the core problem in bulimia nervosa, with binge eating and purging
understood as attempts to influence, change, or control painful emotional states.
Patients are taught a repertoire of skills to replace dysfunctional behaviours.43

Exposure therapy In bulimia nervosa this is a modification of the exposure and
response prevention therapy developed for obsessive compulsive disorder. It
involves exposure to food, for example, and then psychological prevention strate-
gies to control weight behaviour, such as vomiting after eating until the urge or
compulsion to vomit has receded.44

Hypnobehavioural psychotherapy Uses a combination of behavioural tech-
niques, such as self monitoring to change maladaptive eating disorders, and
hypnotic techniques to reinforce and encourage behaviour change.
Interpersonal psychotherapy In bulimia nervosa, this is a three phase treatment.
Phase one analyses in detail the interpersonal context of the eating disorder. This
leads to the formulation of an interpersonal problem area, which forms the focus of
the second stage, which is aimed at helping the person make interpersonal
changes. Phase three is devoted to the person’s progress and an exploration of
ways to handle future interpersonal difficulties. At no stage is attention paid to
eating habits or body attitudes.24

Motivational enhancement therapy (MET) This is based on a model of change
with focus on stages of change. Stages of change represent constellations of
intentions and behaviours through which individuals pass as they move from having
a problem to doing something to resolve it. People in “precontemplation” show no
intention to change. People in “contemplation” acknowledge they have a problem
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and are thinking about change, but have not yet made a commitment to change.
People in the third “action” stage are actively engaged in overcoming their problem,
and people in “maintenance” work to prevent relapse. Transition from one stage to
the next is sequential, but not linear. The aim of MET is to help people move from
earlier stages into “action, utilising cognitive and emotional strategies”. There is an
emphasis on the therapeutic alliance. With precontemplators, the therapist
explores perceived positive and negative aspects of their behaviours. Open-ended
questions are used to elicit client expression, and reflective paraphrase is used to
reinforce key points of motivation. During a session following structured assess-
ment, most of the time is devoted to explaining feedback to the client. Later in MET,
attention is devoted to developing and consolidating a change plan.45

Pure self help cognitive behavioural therapy A modified form of cognitive
behavioural therapy, in which a treatment manual is provided for people to proceed
with treatment on their own, or with support from a non-professional. “Guided self
help” usually implies that the support person may or may not have some
professional training, but is usually not a specialist in eating disorders.
Self psychology therapy This approaches bulimia nervosa as a specific case of
the pathology of the self. The treated person cannot rely on people to fulfil their
needs such as self esteem. They rely instead on a substance, food, to fulfil personal
needs. Therapy progresses when the people move to rely on humans, starting with
the therapist.42
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TABLE 1 Comparison of remission rates between cognitive
behaviour therapy or other active psychotherapy and
comparison group (see text, p 1227).22

Comparison Number
of RCTs

Number
of people

Absolute
remission

rates

RR of not
remitting
(95% CI)

CBT v waiting list 3 122 43% v 5% 0.62
(0.47 to 0.83)

CBT v other
psychotherapy

6 448 37% v 20% 0.78
(0.70 to 0.87)

CBT-M v other
psychotherapy

3 316 33% v 16% 0.81
(0.69 to 0.95)

Other
psychotherapy v

waiting list

3 124 37% v 3% 0.67
(0.55 to 0.81)

CBT, cognitive behavioural therapy (broadly definied); CBT-M, cognitive behavourial
therapy — manualised.44

TABLE 2 Comparison of remission rates between active drug and
placebo by class of antidepressant (see text, p 1230).31

Class: drug(s)

Number
of

RCTs

Number
of

peo-
ple

Absolute
remission

rates
RR

(95% CI)

TCA: desipramine,
imipramine

3 132 21% v 9% 0.90
(0.79 to 1.04)

SSRI: fluoxetine 2 420 19% v 11% 0.91
(0.83 to 0.99)

MAOI: phenylzine,
isocarboxacid

2 98 24% v 6% 0.81
(0.68 to 0.96)

Other: bupropion,
trazodone

2 127 17% v 8% 0.86
(0.76 to 0.94)

MAOI, monoamine oxidase inhibitor; SSRI, selective serotonin reuptake inhibitor;
TCA, tricyclic antidepressant.
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Deliberate self harm
Search date April 2003

G Mustafa Soomro

QUESTIONS

Effects of interventions for deliberate self harm in adults . . . . . . . .1241

INTERVENTIONS

Unknown effectiveness
Continuity of care . . . . . . . . .1244
Dialectal behaviour therapy . .1243
Emergency card . . . . . . . . . .1246
Flupentixol depot injection . . .1242
Hospital admission . . . . . . . .1246
Intensive outpatient follow up plus

outreach . . . . . . . . . . . . . .1245
Mianserin . . . . . . . . . . . . . . .1242
Nurse led case management .1247
Paroxetine . . . . . . . . . . . . . .1241
Problem solving therapy. . . . .1243
Psychodynamic interpersonal

therapy . . . . . . . . . . . . . . .1245

Same number of therapy sessions
given over long term versus over
short term. . . . . . . . . . . . .1244

Telephone contact. . . . . . . . .1247

Unlikely to be beneficial
General practice based

guidelines . . . . . . . . . . . . .1247

To be covered in future updates
Interventions in children

See glossary, p 1248

Key Messages

¶ We found little RCT evidence for any intervention in people with deliberate self
harm. Most RCTs and meta-analyses of small RCTs are likely to have been
underpowered to detect clinically important outcomes of interventions.

¶ Continuity of care One systematic review of one RCT found limited evidence
that follow up after hospital treatment with the same compared with a different
therapist may increase repetition of deliberate self harm over 3 months,
although this may be explained by a higher level of risk factors for repetition in
the group receiving same therapist follow up, despite randomisation.

¶ Dialectal behaviour therapy One RCT found limited and equivocal evidence
that dialectical behaviour therapy may reduce the proportion of people who
repeat deliberate self harm over 12 months compared with usual care.

¶ Emergency card One systematic review found no significant difference in the
proportion of people who repeated deliberate self harm over 12 months
between emergency card (allowing emergency admission or contact with a
doctor) and usual care.

¶ Flupentixol depot injection One small RCT found that flupentixol depot
injection reduced the proportion of people who repeated deliberate self harm
over 6 months compared with placebo. However, we were unable to draw
reliable conclusions from this small study. Typical antipsychotics such as
flupentixol are associated with a wide range of adverse effects.

¶ Hospital admission One RCT found no significant difference between hospital
admission and immediate discharge in the proportion of people who repeated
deliberate self harm over 16 weeks, but it is likely to have been too small to
exclude a clinically important difference.

M
en

ta
lh

ea
lt

h

Clin Evid 2004;11:1238–1249.

1238

 BMJ Publishing Group Ltd 2004



¶ Intensive outpatient follow up plus outreach One systematic review found
no significant difference in the proportion of people who repeated deliberate
self harm over 4–12 months between intensive intervention plus outreach and
usual care.

¶ Mianserin RCTs provided insufficient evidence to assess mianserin.
¶ Nurse led case management One RCT found no significant difference

between nurse led case management and usual care in the proportion of
people who were admitted to emergency departments for episodes of deliber-
ate self harm over 12 months.

¶ Paroxetine One RCT in people with deliberate self harm receiving psycho-
therapy found no significant difference between paroxetine and placebo in the
proportion of people who repeated self harm over 12 months. It found that
paroxetine increased diarrhoea and tremor compared with placebo.

¶ Problem solving therapy One systematic review of small RCTs found no
significant difference between problem solving therapy and usual care in the
proportion of people who repeated deliberate self harm over 6–12 months.
Another systematic review found that problem solving therapy reduced depres-
sion, anxiety, and hopelessness, and improved problems compared with usual
care.

¶ Psychodynamic interpersonal therapy One RCT found that psychodynamic
interpersonal therapy for 4 weeks reduced repetition of deliberate self harm,
depression, and suicidal ideation over 6 months compared with usual care.
However, we were unable to draw reliable conclusions from one RCT.

¶ Same number of therapy sessions given over long term versus over
short term One systematic review of one RCT found no significant difference in
the proportion of people who repeated deliberate self harm at 12 months with
therapy given over 3 months compared with 12 months.

¶ Telephone contact One RCT found no significant difference between tel-
ephone contact at 4 and 8 months and usual care in repetition of deliberate
self harm, global functioning, and suicidal ideation over 12 months.

¶ General practice based guidelines One large cluster randomised trial
comparing the use of general practitioner guidelines for management of
deliberate self harm versus usual care found no significant difference in the
proportion of people who repeated deliberate self harm over 12 months or in
the time to repetition of self harm.

DEFINITION Deliberate self harm is an acute non-fatal act of self harm carried
out deliberately in the form of an acute episode of behaviour by an
individual with variable motivation.1 The intention to end life may be
absent or present to a variable degree. Other terms used to describe
this phenomenon are “attempted suicide” and “parasuicide”. The
terms are not entirely satisfactory. Common methods of deliberate
self harm include self cutting and self poisoning, such as overdosing
on medicines. Some acts of deliberate self harm are characterised
by high suicidal intent, meticulous planning (including precautions
against being found out), and severe lethality. Other acts of delib-
erate self harm are characterised by no or low intention of suicide,
lack of planning and concealing of the act, and low lethality of the
method used. The related term of “suicide” is defined as an act with
a fatal outcome that is deliberately initiated and performed by the
person with the knowledge or expectation of its fatal outcome.1 This
review focuses on recent deliberate self harm as the main present-
ing problem and excludes RCTs in which deliberate self harm is
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assessed as an outcome associated with other disorders, such as
depression or borderline personality disorder. Deliberate self harm
is not defined in the Diagnostic and statistical manual of mental

disorders (DSM IV)2 or the International classification of mental and

behavioural disorders (ICD-10).3

INCIDENCE/
PREVALENCE

Based on data from 16 European countries between 1989–1992,
the lifetime prevalence of deliberate self harm in people treated in
hospital and other medical facilities, including general practice
settings, is estimated at about 3% for women and 2% for men.4

Over the last 50 years there has been a rise in the incidence of
deliberate self harm in the UK.4 A reasonable current estimate is
about 400/100 000 population a year.5 In two community studies
in the USA, 3–5% of responders said that they had made an
attempt at deliberate self harm at some time.6 Self poisoning using
organophosphates is particularly common in developing countries.7

A large hospital (catering for 900 000 people) in Sri Lanka, reported
2559 adult hospital admissions and 41% occupancy of medical
intensive care beds for deliberate self harm with organophosphates
over 2 years.8 An international survey using representative commu-
nity samples of adults (aged 18–64 years) reported lifetime preva-
lence of self reported suicide attempts of 3.82% in Canada, 5.93%
in Puerto Rico, 4.95% in France, 3.44% in West Germany, 0.72% in
Lebanon, 0.75% in Taiwan, 3.2% in Korea, and 4.43% in New
Zealand.6

AETIOLOGY/
RISK FACTORS

Familial, biological, and psychosocial factors may contribute to
deliberate self harm. Evidence for genetic factors includes a higher
risk of familial suicide and greater concordance in monozygotic than
dizygotic twins for deliberate self harm and suicide.9 Evidence
for biological factors includes reduced cerebrospinal fluid
5-hydroxyindole acetic acid (5-HIAA) levels and blunted prolactin
response to fenfluramine challenge test, indicating a reduction in
the function of serotonin in the central nervous system.10 People
who deliberately self harm also show traits of impulsiveness and
aggression, inflexible and impulsive cognitive style, and impaired
decision making and problem solving (see glossary, p 1248).11

Deliberate self harm is more likely in women, young adults, and
people who are single or divorced, of low education level, unem-
ployed, disabled, or suffering from a psychiatric disorder12 particu-
larly depression,13 substance misuse,14 borderline and antisocial
personality disorders,15 severe anxiety disorders,16 and physical
illness.17

PROGNOSIS Suicide is highest during the first year after deliberate self harm.18

One systematic review found median rates of repetition of deliber-
ate self harm of 16.0% (interquartile range [IQR] 12.0% to 25.0%)
within the first year, 21.0% (IQR 12.0% to 30.0%) within 1–4 years,
and 23% (IQR 11% to 32%) within 4 years or longer. It found
median mortality from suicide after deliberate self harm of 1.8%
(IQR 0.8% to 2.6%) within the first year, 3.0% (IQR 2.0% to 4.4%)
within 1–4 years, 3.4% (IQR 2.5% to 6.0%) within 5–10 years, and
6.7% (IQR 5.0% to 11.0%) within 9 years or longer.18 Repetition of
deliberate self harm is more likely in people aged 25–49 years, who
are unemployed, divorced, from lower social class, or who suffer
from substance misuse, depression, hopelessness, powerlessness,
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personality disorders, have unstable living conditions or live alone,
have a criminal record, previous psychiatric treatment, a history of
stressful traumatic life events, or a history of coming from broken
home or of family violence.12 Factors associated with risk of suicide
after deliberate self harm are age over 45 years, male sex, being
unemployed, retired, separated, divorced, or widowed, living alone,
poor physical health, psychiatric disorder (particularly depression,
alcoholism, schizophrenia, and sociopathic personality disorder),
high suicidal intent in current episode including leaving a written
note, violent method used in current episode, and history of
deliberate self harm.19

AIMS OF
INTERVENTION

To reduce repetition of deliberate self harm, desire to self harm, to
prevent suicide, and improve social functioning and quality of life,
with minimal adverse effects.

OUTCOMES Repetition of deliberate self harm, occurrence of suicide, admission
to hospital, improvement in underlying psychiatric symptoms,
improvement in coping, quality of life, and adverse effects. Some of
the validated scales used for assessing psychiatric symptoms and
deliberate self harm are: Symptom Checklist-90 (SCL-90), a self
administered rating scale for assessing nine areas of psychopathol-
ogy (somatisation, obsessive-compulsive, interpersonal sensitivity,
depression, anxiety, hostility, phobic-anxiety, paranoid ideation, and
psychoticism),20–22 Beck Depression Inventory (a 21 item self
administered Likert scale for measuring severity of depression),23

Hospital Anxiety Depression Scale (a self administered 14 item
Likert scale for measuring depression and anxiety),24 Beck Scale for
Suicidal Ideation ( a 21-item self administered Likert scale covering
thoughts and plans about suicide and aims at assessing the risk of
a later suicide attempt),25 Beck Hopelessness Scale (a 20 item
true-false self administered items and aims at assessing hopeless-
ness about the future),26 and Global Severity Index (GSI; a mean of
all items in SCL-90).21

METHODS Clinical Evidence search and appraisal April 2003.

QUESTION What are the effects of treatments for deliberate self
harm in adults?

OPTION PAROXETINE

One RCT in people with deliberate self harm receiving psychotherapy
found no significant difference between paroxetine and placebo in the
proportion of people who repeated self harm over 12 months. It found
that paroxetine increased diarrhoea and tremor compared with placebo.

Benefits: We found one systematic review (search date 1999),27 which
identified one RCT28 (91 outpatients who had previously been
admitted to hospital for deliberate self harm, without current
depression, receiving psychotherapy) comparing paroxetine 40 mg
daily versus placebo for 12 months. It found no significant differ-
ence between paroxetine and placebo in the proportion of people
repeating deliberate self harm over 12 months (15/46 [33%] with
paroxetine v 21/45 [47%] with placebo; RR 0.70, 95% CI 0.40 to
1.18).
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Harms: The RCT found that, compared with placebo, paroxetine significantly
increased the proportion of people with diarrhoea (10/46 [22%]
with paroxetine v 1/45 [2%] with placebo; P = 0.007), tremor (8/46
[17%] with paroxetine v 1/46 [2%] with control; P = 0.03), and
delayed orgasm (9/46 [19%] with paroxetine v 0/45 [0%] with
placebo; P = 0.003).28 It also found that paroxetine was associ-
ated with large bruises in two people.

Comment: The review did not report any other outcomes.27

OPTION MIANSERIN

RCTs provided insufficient evidence to assess mianserin.

Benefits: We found one systematic review (search date 1999),27 which
identified two RCTs.29,30 The first RCT (38 people with borderline or
histrionic personality disorder and a history of deliberate self harm,
admitted to hospital after an episode of self harm) identified by the
review found no significant difference between mianserin 30 mg
daily and placebo in the proportion of people who repeated delib-
erate self harm over 6 months’ treatment (8/17 [47%] with mian-
serin v 12/21 [57%] with placebo; RR 0.82, 95% CI 0.44 to 1.54),
but it is likely to have been too small to detect a clinically important
difference.29 The second RCT (114 people admitted to hospital
after deliberate self poisoning, history of deliberate self harm not
stated) identified by the review compared mianserin 30–60 mg
daily or nomifensine 75–150 mg daily versus placebo for 6 weeks’
treatment (see comment below).30 The RCT did not compare
mianserin alone versus placebo. It found no significant difference
between mianserin or nomifensine and placebo in the proportion of
people who repeated deliberate self harm over 12 weeks (16/76
[21%] with mianserin or nomifensine v 5/38 [13%] with placebo;
RR 1.60, 95% CI 0.63 to 4.04), but it is likely to have been too
small to detect a clinically important difference.

Harms: The review27 and RCTs29,30 gave no information on adverse effects.

Comment: The review did not report any other outcomes.27 Nomifensine was
withdrawn worldwide in the 1980s because of association with
immune haemolytic anaemia.30

OPTION FLUPENTIXOL DEPOT INJECTION

One small RCT found that flupentixol depot injection reduced the
proportion of people who repeated deliberate self harm over 6 months
compared with placebo. However, we were unable to draw reliable
conclusions from this small study. Typical antipsychotics such as
flupentixol are associated with a wide range of adverse effects.

Benefits: We found one systematic review (search date 1999), which identi-
fied one RCT (30 people with a history of deliberate self harm)
comparing flupentixol decanoate (20 mg im once every 4 weeks)
versus placebo for 6 months.27 It found that flupentixol significantly
reduced the proportion of people who repeated deliberate self harm
over 6 months compared with placebo (3/14 [21%] with flupentixol
v 12/16 [75%] with placebo; RR 0.29, 95% CI 0.10 to 0.81).
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Harms: The review gave no information on adverse effects (see comment
below).27

Comment: We found insufficient evidence about the adverse effects of flupen-
tixol in people with deliberate self harm. Typical antipsychotics such
as flupentixol are associated with a wide range of adverse effects.31

The review did not investigate other outcomes.27

OPTION PROBLEM SOLVING THERAPY

One systematic review of small RCTs found no significant difference
between problem solving therapy and usual care in the proportion of
people who repeated deliberate self harm over 6–12 months. Another
systematic review found that problem solving therapy reduced
depression, anxiety, and hopelessness, and improved problems compared
with usual care.

Benefits: We found one systematic review (search date 1999)27 that
assessed the effects of problem solving therapy (see glossary,
p 1248) on repetition of deliberate self harm and one systematic
review (search date not stated)32 that assessed the effects of
problem solving therapy on depression, anxiety, and hopelessness.
The first review identified five RCTs (571 people) comparing problem
solving therapy versus usual care (standard care [from psychiatrist,
community psychiatric nurse, or social worker], marital counselling,
or general practitioner counselling).27 Four of the RCTs were in
people who had been admitted to hospital for deliberate self
poisoning and included people with both a history of deliberate self
harm and experiencing their first episode; one RCT was in people
admitted to hospital after deliberate self harm who had self harmed
at least once before in the previous year. The duration of interven-
tions for four RCTs was 2–8 sessions, and for one RCT 3 months;
follow up ranged from 6–12 months. The review found no significant
difference between problem solving therapy and usual care in the
proportion of people who repeated deliberate self harm over 6–12
months (45/290 [15%] with problem solving therapy v 54/281
[19%] with usual care; RR 0.77, 95% CI 0.55 to 1.08).27 The
second review (6 RCTs, including 5 identified by the first review)
found that, compared with usual care, problem solving therapy
significantly reduced depression (assessed by Beck Depression
Inventory and Hospital Anxiety Depression Scale, 4 RCTs, 158
people, SMD –0.36 95% CI –0.61 to –0.11) and hopelessness
(assessed by Beck Hopelessness Scale, 3 RCTs, 63 people; WMD
–2.97 95% CI –4.81 to –1.13) and “improved problems” (2 RCTs,
211 people; OR 2.31, 95% CI 1.29 to 4.13; see comment
below).32

Harms: The reviews gave no information on adverse effects.27,32

Comment: The second review did not state how improvement in problems was
assessed.32 The reviews did not assess other outcomes.27,32

OPTION DIALECTICAL BEHAVIOUR THERAPY

One RCT found limited and equivocal evidence that dialectical behaviour
therapy may reduce the proportion of people who repeat deliberate self
harm over 12 months compared with usual care.
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Benefits: We found one systematic review (search date 1999)27 which
identified one RCT (39 women with borderline personality disorder
and a history of deliberate self harm who had self harmed in the
previous 8 weeks) comparing dialectical behaviour therapy (see
glossary, p 1248) versus usual care (alternative therapy referrals). It
found that dialectical behaviour therapy significantly reduced the
proportion who repeated deliberate self harm over 1 year compared
with usual care (5/19 [26%] with dialectical behaviour therapy v

12/20 [60%] with usual care; OR 0.24, 95% CI 0.06 to 0.93; see
comment below).

Harms: The review gave no information on adverse effects.27

Comment: The results of the RCT are sensitive to the method of statistical
calculation used; calculation of relative risk renders the difference
between dialectical behaviour therapy and usual care non-
significant (RR 0.44, 95% CI 0.19 to 1.01).27 The review did not
assess other outcomes.

OPTION CONTINUITY OF CARE

One RCT found limited evidence that follow up after hospital treatment
with the same compared with a different therapist may increase
repetition of deliberate self harm over 3 months, although this may be
explained by a higher level of risk factors for repetition in the group
receiving same therapist follow up, despite randomisation.

Benefits: We found one systematic review (search date 1999), which identi-
fied one RCT (141 people with a history of deliberate self harm who
had been admitted to hospital for 3 day crisis intervention [see
glossary, p 1248] after an episode of self harm) comparing follow
up by the same therapist who assessed them in hospital versus
different therapist follow up.27 All participants also received a
“motivational interview [see glossary, p 1248], letter, and assess-
ment of motivation towards therapy”. It found that follow up by the
same therapist significantly increased the proportion of people who
repeated deliberate self harm over 3 months compared with differ-
ent therapist follow up (12/68 [18%] with same therapist v 4/73
[5%] with different therapist; RR 3.22, 95% CI 1.09 to 9.51; see
comment below).

Harms: The review gave no information on adverse effects.27

Comment: The authors commented that the increase in deliberate self harm in
people who had continuity of care may have been because of a
higher prevalence of risk factors (unspecified) for repetition in the
same therapist group despite randomisation.27 The review and RCTs
did not assess other outcomes.

OPTION SAME NUMBER OF SESSIONS OF THERAPY GIVEN OVER
LONG TERM VERSUS OVER SHORT TERM

One systematic review of one RCT found no significant difference in the
proportion of people who repeated deliberate self harm over 12 months
with therapy given over 3 months compared with 12 months.
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Benefits: We found one systematic review (search date 1999, 1 RCT, 80
people with deliberate self harm and a history of deliberate self
harm) comparing 12 sessions of therapy given over 12 months
versus the same number of session given over 3 months (see
comment below).27 It found no significant difference between
longer and shorter duration of therapy in the proportion of people
who repeated deliberate self harm over 12 months (9/40 [22%]
with longer therapy v 9/40 [22%] with shorter therapy; RR 1.00,
95% 0.44 to 2.26).

Harms: The review gave no information on adverse effects.27

Comment: The RCT did not specify what type of therapy participants received.27

The review did not assess other outcomes.

OPTION PSYCHODYNAMIC INTERPERSONAL THERAPY

One RCT found that, compared with usual care, psychodynamic
interpersonal therapy for 4 weeks reduced repetition of deliberate self
harm, depression, and suicidal ideation over 6 months. However, we were
unable to draw reliable conclusions from one RCT.

Benefits: We found no systematic review. We found one RCT (119 people
admitted to hospital after deliberate self poisoning, 60% with a
history of “deliberate self harm”) that compared psychodynamic
interpersonal therapy (see glossary, p 1248) versus usual care
(referral to usual services) for 4 weeks.33 It found that, compared
with usual care, brief psychodynamic interpersonal therapy signifi-
cantly reduced repetition of deliberate self harm at 6 months (5/58
[9%] with psychodynamic interpersonal therapy v 17/61 [28%] with
usual care; P = 0.009). It also found that brief psychodynamic
interpersonal therapy significantly reduced depression (measured
by Beck Depression Inventory, mean difference in score with inter-
personal therapy v usual care –5.0, 95% CI –9.7 to –0.3) and
suicidal ideation (measured by Beck Scale for Suicidal Ideation,
mean difference in score –4.9, 95% CI –8.2 to –1.6).

Harms: The RCT gave no information on adverse effects.33

Comment: The RCT did not assess other outcomes.33

OPTION INTENSIVE OUTPATIENT FOLLOW UP PLUS OUTREACH

One systematic review found no significant difference in the proportion of
people who repeated deliberate self harm over 4–12 months between
outreach plus intensive intervention and usual care.

Benefits: We found one systematic review (search date 1999, 6 RCTs, 1161
people admitted to hospital after deliberate self harm, 30–100%
with a history of deliberate self harm) comparing intensive interven-
tion plus outreach versus usual care over 3–12 months.27 Intensive
outpatient follow up plus outreach varied but usually involved in
person or phone contact of the person in the community, including
encouragement to attend health services. Usual care involved
treatment by various professionals, not involving outreach. It found
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no significant difference between intensive intervention plus out-
reach and usual care in the proportion of people who repeated
deliberate self harm over 4–12 months (92/580 [16%] with inten-
sive intervention v 107/581 [18%] with usual care; RR 0.87, 95%
CI 0.68 to 1.12).

Harms: The review gave no information on adverse effects.27

Comment: The review did not assess other outcomes.27

OPTION EMERGENCY CARD

One systematic review found no significant difference in the proportion of
people who repeated deliberate self harm over 12 months between
emergency card (allowing emergency admission or contact with a doctor)
and usual care.

Benefits: We found one systematic review (search date 1999, 2 RCTs, 1 RCT
in 212 adults admitted to hospital after their first episode of
deliberate self harm, 1 RCT in 105 children admitted to hospital
after deliberate self harm, history of self harm not stated).27 It
compared emergency card (indicating that a doctor was available
and how to contact them or allowing readmission to a paediatric
hospital ward) versus usual care (referral to and treatment from
usual inpatient, outpatient, or primary care services as appropri-
ate). It found no significant difference in the proportion of people
who repeated deliberate self harm over 12 months between emer-
gency card and usual care (8/148 [5%] with emergency card v

19/169 [11%] with usual care; RR 0.48, 95% CI 0.22 to 1.07; see
comment below).

Harms: The review gave no information on adverse effects.27

Comment: The review pooled results from RCTs of heterogeneous populations
(adults and children) to try to increase the power of its meta-
analysis but it may not be appropriate to pool results in such
different groups.27 The review did not assess other outcomes.

OPTION HOSPITAL ADMISSION

One RCT found no significant difference between hospital admission and
immediate discharge in the proportion of people who repeated deliberate
self harm over 16 weeks, but it is likely to have been underpowered to
detect a clinically important difference.

Benefits: We found one systematic review (search date 1999) which identi-
fied one RCT (77 people).27 The RCT found no significant difference
between hospital admission for a median of 17 hours and immedi-
ate discharge in the proportion of people who repeated deliberate
self harm over 16 weeks (3/38 [8%] with hospital admission v 4/39
[10%] with immediate discharge; RR 0.77, 95% CI 0.18 to 3.21),
but it is likely to have been underpowered to detect a clinically
important difference.

Harms: The review gave no information on adverse effects.27

Comment: The review did not assess other outcomes.27
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OPTION GENERAL PRACTICE BASED GUIDELINES

One large cluster randomised trial comparing the use of general
practitioner guidelines for management of deliberate self harm versus
usual care found no significant difference in the proportion of people who
repeated deliberate self harm over 12 months or in the time to repetition
of self harm.

Benefits: We found no systematic review. We found one cluster randomised
trial (98 general practices, 2084 people who had attended hospital
emergency departments after deliberate self harm, 11–14 with a
recent recorded history of deliberate self harm).34 It compared
inviting people for consultation with their general practitioner who
followed guidelines for managing self harm versus usual care
(provided by general practitioner or referral to mental health or other
services as appropriate). It found no significant difference between
use of guidelines and usual care in repetition of deliberate self harm
(211/964 [22%] with guidelines v 189/968 [20%] with usual care;
OR 1.17, 95% CI 0.94 to 1.47), mean repeat episodes per person
(mean 0.48 with guidelines v 0.37 with usual care; incident rate
ratio 1.24, 95% CI 0.92 to 1.68), and mean days to first episode of
self harm (mean 105 with guidelines v 110 with usual care;
HR 1.15, 95% CI 0.94 to 1.42).

Harms: The RCT gave no information on adverse effects.34

Comment: The RCT did not assess other outcomes.34

OPTION NURSE LED CASE MANAGEMENT

One RCT found no significant difference between nurse led case
management and usual care in the proportion of people who were
admitted to emergency departments for episodes of deliberate self harm
over 12 months.

Benefits: We found no systematic review. We found one RCT (467 people who
had attended hospital emergency departments after deliberate self
harm, 47% with a history of deliberate self harm) comparing nurse
led case management (see glossary, p 1248) versus usual care
(triage, psychiatric assessment, and inpatient care if appropriate)
for 12 months.35 It found no significant difference between groups
in rates of readmission to hospital as a result of deliberate self harm
over 12 months (19/220 [9%] with nurse led case management v

25/247 [10%] with usual care; OR 0.84, 95% CI 0.45 to 1.57).

Harms: The RCT gave no information on adverse effects.35

Comment: The RCT did not assess other outcomes.35

OPTION TELEPHONE CONTACT

One RCT found no significant difference between telephone contact at 4
and 8 months and usual care in repetition of deliberate self harm, global
functioning, and suicidal ideation over 12 months.
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Benefits: We found one RCT (216 people admitted to hospital after deliberate
self harm, 51–54% with a history of deliberate self harm) that
compared telephone contact at 4 and 8 months aimed at increas-
ing motivation versus usual care (undefined).36 It found no signifi-
cant difference between telephone contact and usual care in the
proportion of people repeating deliberate self harm over 12 months
(14/83 [17%] with telephone contact v 15/89 [17%] with usual
care; reported as non-significant, CI not reported; results not
intention to treat, 19% lost to follow up). It found similar rates in
overall functioning between telephone contact and usual care
(assessed by Global Assessment of Functioning Scale: mean score
61.4 with telephone contact v 58.6 with usual care; CI not
reported). It also found similar scores on the scale for suicidal
ideation (mean score 5.8 with telephone contact group v 4.0 with
usual care; CI not reported) and on the Symptom Checklist-90
scale at 12 months (mean score 0.82 with telephone contact group
v 0.88 with usual care; CI not reported).

Harms: The RCT gave no information on adverse effects.36

Comment: None.

GLOSSARY
Case management Involves a case manager managing an individual’s care
including comprehensive assessment of their needs, development of individualised
package of care, the arrangement of access to services, monitoring of quality of
services provided, and long term flexible support.
Crisis intervention Involves short term help with current and acute difficult life
events using variety of counselling, problem solving, and practical measures.
Dialectical behaviour therapy Is a multimodal cognitive behaviour therapy used
particularly in the treatment of people with borderline personality disorder who
repeatedly engage in deliberate self harm. It involves helping to replace extremes
of emotions and behaviour with behaviour that is a moderate synthesis of
extremes.
Motivational interviewing Uses principles of motivational psychology and is
aimed at helping people to change and engage in demanding treatments.
Problem solving therapy Uses a set of sequential steps in solving problems and
aims at minimising negative emotion and maximising identification, evaluation,
and implementation of optimal solutions.
Psychodynamic interpersonal therapy Is a psychotherapeutic intervention
aimed at improving interpersonal problems using the model developed by Hobson.
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Dementia
Search date June 2003
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QUESTIONS

Effects of treatments on cognitive symptoms. . . . . . . . . . . . . . . . .1255
Effects of treatments on behavioural and psychological symptoms .1267

INTERVENTIONS

COGNITIVE SYMPTOMS
Beneficial
Donepezil . . . . . . . . . . . . . . .1255
Galantamine. . . . . . . . . . . . .1257

Likely to be beneficial
Ginkgo biloba . . . . . . . . . . . .1264
Memantine New . . . . . . . . .1263
Reality orientation . . . . . . . . .1266

Trade off between benefits and
harms

Oestrogen (in postmenopausal
women) . . . . . . . . . . . . . .1261

Physostigmine . . . . . . . . . . .1258
Rivastigmine . . . . . . . . . . . . .1257
Tacrine . . . . . . . . . . . . . . . . .1259

Unknown effectiveness
Lecithin . . . . . . . . . . . . . . . .1260
Music therapy. . . . . . . . . . . .1266
Nicotine . . . . . . . . . . . . . . . .1260
Non-steroidal anti-inflammatory

drugs . . . . . . . . . . . . . . . .1261
Reminiscence therapy . . . . . .1266

Selegiline . . . . . . . . . . . . . . .1262
Vitamin E . . . . . . . . . . . . . . .1265

BEHAVIOURAL AND
PSYCHOLOGICAL SYMPTOMS

Likely to be beneficial
Carbamazepine. . . . . . . . . . .1270
Reality orientation . . . . . . . . .1273

Trade off between benefits and
harms

Haloperidol . . . . . . . . . . . . . .1267
Olanzapine . . . . . . . . . . . . . .1268
Risperidone . . . . . . . . . . . . .1269

Unknown effectiveness
Donepezil . . . . . . . . . . . . . . .1271
Galantamine. . . . . . . . . . . . .1272
Sodium valproate . . . . . . . . .1270
Trazodone. . . . . . . . . . . . . . .1271

To be covered in future updates
Nimodipine

See glossary, p 1273

Key Messages

¶ People in RCTs of treatments for dementia are often not representative of
people with dementia. Few RCTs are conducted in primary care and few are
conducted in people with types of dementia other than Alzheimer’s disease.

Cognitive symptoms
¶ Donepezil One systematic review has found that donepezil improves cognitive

function and global clinical state at up to 52 weeks compared with placebo in
people with mild to moderate Alzheimer’s disease. The review found no
significant difference in patient rated quality of life at 12 or 24 weeks between
donepezil and placebo. One large RCT identified by the review found that
donepezil delayed the median time to “clinically evident functional decline” by
5 months compared with placebo. One open label RCT in people with mild to
moderate Alzheimer’s disease found no significant difference in cognitive
function at 12 weeks between donepezil and rivastigmine, although fewer
people taking donepezil withdrew from the trial for any cause.
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¶ Galantamine RCTs have found that galantamine improves cognitive function
and global clinical state over 6 months compared with placebo in people with
Alzheimer’s disease or vascular dementia.

¶ Ginkgo biloba RCTs found limited evidence that ginkgo biloba improved
cognitive function over 24–26 weeks compared with placebo in people with
Alzheimer’s disease or vascular dementia.

¶ Memantine One systematic review has found that memantine improves
cognitive function at 12–28 weeks compared with placebo in people with mild
to moderate vascular dementia. Subsequent RCTs have found that memantine
improves global clinical outcome and reduces care dependence at
12–28 weeks in people with more severe Alzheimer’s disease or vascular
dementia.

¶ Reality orientation One systematic review of small RCTs found that reality
orientation improved cognitive function compared with no treatment in people
with various types of dementia.

¶ Oestrogen (in postmenopausal women) One systematic review has found
that, in postmenopausal women with mild to moderate Alzheimer’s disease,
oestrogen improves cognition over 7 weeks to 12 months’ treatment compared
with placebo or no treatment but there is concern that oestrogen treatment
may increase the risk of developing breast cancer and cardiovascular events.

¶ Physostigmine One RCT in people with Alzheimer’s disease found limited
evidence that slow release physostigmine improved cognitive function over
12 weeks compared with placebo, but adverse effects, including nausea,
vomiting, diarrhoea, dizziness, and stomach pain, were common.

¶ Rivastigmine One systematic review and one additional RCT have found that
rivastigmine improves cognitive function compared with placebo in people with
Alzheimer’s disease or Lewy body dementia, but adverse effects such as
nausea, vomiting, and anorexia are common. Subgroup analysis from one RCT
in people with Alzheimer’s disease suggests that people with vascular risk
factors may respond better to rivastigmine than those without. One open label
RCT in people with mild to moderate Alzheimer’s disease found no significant
difference in cognitive function at 12 weeks between rivastigmine and donepe-
zil, although more people taking rivastigmine withdrew from the trial for any
cause.

¶ Tacrine Two systematic reviews found limited evidence that tacrine improved
cognitive function and global state at 3–36 weeks compared with placebo in
people with Alzheimer’s disease, but adverse effects, including nausea and
vomiting, diarrhoea, anorexia, and abdominal pain, were common.

¶ Lecithin Small, poor RCTs identified by a systematic review provided insuffi-
cient evidence to assess lecithin in people with Alzheimer’s disease.

¶ Music therapy Poor studies identified by a systematic review provided insuf-
ficient evidence to assess music therapy in people with dementia.

¶ Nicotine One systematic review found no RCTs of sufficient quality on the
effects of nicotine in people with dementia.

¶ Non-steroidal anti-inflammatory drugs One RCT in people with Alzheimer’s
disease found no significant difference in cognitive function after 25 weeks’
treatment with diclofenac plus misoprostol compared with placebo. Another
RCT in people with Alzheimer’s disease provided insufficient evidence to
compare indometacin versus placebo in people with Alzheimer’s disease.

¶ Reminiscence therapy One systematic review provided insufficient evidence
to assess reminiscence therapy in people with dementia.
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¶ Selegiline One systematic review found that, in people with mild to moderate
Alzheimer’s disease, selegiline for 2–4 months improved cognitive function
compared with placebo. It found no significant difference in global clinical state
or activities of daily living. RCTs assessing outcomes beyond 4 months found no
significant difference between selegiline and placebo.

¶ Vitamin E One RCT in people with moderate to severe Alzheimer’s disease
found no significant difference in cognitive function after 2 years’ treatment
with vitamin E compared with placebo. However, it found that vitamin E reduced
mortality, institutionalisation, loss of ability to perform activities of daily living,
and the proportion of people who developed severe dementia.

Behavioural and psychological symptoms
¶ Carbamazepine One RCT found that carbamazepine reduced agitation and

aggression over 6 weeks compared with placebo in people with various types of
dementia and behavioural and psychological symptoms.

¶ Reality orientation One systematic review of small RCTs found that reality
orientation improved behaviour compared with no treatment in people with
various types of dementia.

¶ Haloperidol One systematic review in people with various types of dementia
plus behavioural and psychological symptoms found no significant difference in
agitation at 6–16 weeks between haloperidol and placebo. However, it found
that haloperidol may reduce aggression. It found that haloperidol increased the
frequency and severity of extrapyramidal symptoms compared with placebo.
Another systematic review in people with various types of dementia plus
behavioural and psychological symptoms found limited evidence that haloperi-
dol and risperidone were similarly effective in reducing agitation over 12 weeks
but that haloperidol caused more frequent and more severe extrapyramidal
symptoms. Two RCTs in people with agitated behaviour associated with
dementia found no significant difference in agitation between trazodone and
haloperidol, but may have been too small to exclude a clinically important
difference.

¶ Olanzapine One RCT identified by a systematic review in nursing home
residents with Alzheimer’s disease or Lewy body dementia plus behavioural and
psychological symptoms found that olanzapine reduced agitation, hallucina-
tions, and delusions over 6 weeks compared with placebo. Olanzapine has
been associated with cerebrovascular adverse effects.

¶ Risperidone One systematic review and one subsequent RCT in people with
various types of dementia, primarily Alzheimer’s disease, all with behavioural
and psychological symptoms, found that risperidone improved symptoms over
12 weeks compared with placebo. Another systematic review in people with
various types of dementia plus aggressive behaviours found limited evidence
that risperidone and haloperidol were similarly effective in reducing agitation
over 12 weeks but that risperidone caused fewer and less severe extrapyrami-
dal symptoms. Risperidone has been associated with cerebrovascular adverse
events.

¶ Sodium valproate One RCT found that sodium valproate reduced agitation
over 6 weeks compared with placebo in people with dementia plus behav-
ioural and psychological problems. Another RCT found no significant differ-
ence in aggressive behaviour over 8 weeks between sodium valproate and
placebo.
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¶ Trazodone We found no RCTs comparing trazodone versus placebo. One small
RCT in people with agitated behaviour associated with dementia found no
significant difference in agitation over 9 weeks between trazodone and
haloperidol. Another small RCT in people with Alzheimer’s disease and agitated
behaviour found no significant difference in outcomes over 16 weeks among
trazodone, haloperidol, behaviour management techniques, and placebo. The
RCTs may have been underpowered to detect a clinically important difference.

¶ Donepezil; galantamine RCTs provided inconclusive evidence about the
effects of donepezil or galantamine compared with placebo on behavioural and
psychiatric symptoms in people with mild to moderate Alzheimer’s disease.

DEFINITION Dementia is characterised by chronic, global, non-reversible
impairment of cerebral function. It usually results in loss of memory
(initially of recent events), loss of executive function (such as the
ability to make decisions or sequence complex tasks), and changes
in personality. Alzheimer’s disease is a type of dementia charac-
terised by an insidious onset and slow deterioration, and involves
speech, motor, personality, and executive function impairment. It
should be diagnosed after other systemic, psychiatric, and neuro-
logical causes of dementia have been excluded clinically and by
laboratory investigation. Vascular dementia is multi-infarct
dementia involving a stepwise deterioration of executive function
with or without language and motor dysfunction occurring as a
result of cerebral arterial occlusion. It usually occurs in the presence
of vascular risk factors (diabetes, hypertension, and smoking).
Characteristically, it has a more sudden onset and stepwise pro-
gression than Alzheimer’s disease. Lewy body dementia is a type
of dementia involving insidious impairment of executive function
with Parkinsonism, visual hallucinations, fluctuating cognitive abili-
ties, and increased risk of falls or autonomic failure.1,2 Careful
clinical examination of people with mild to moderate dementia and
the use of established diagnostic criteria accurately identifies
70–90% of cases confirmed at postmortem.3,4

INCIDENCE/
PREVALENCE

About 6% of people aged over 65 years and 30% of people aged
over 90 years have some form of dementia.5 Dementia is rare
before the age of 60 years. Alzheimer’s disease and vascular
dementia (including mixed dementia) are each estimated to
account for 35–50% of dementia, and Lewy body dementia is
estimated to account for up to 20% of dementia in the elderly,
varying with geographical, cultural, and racial factors.1,5–10

AETIOLOGY/
RISK FACTORS

Alzheimer’s disease: The cause of Alzheimer’s disease is unclear.
A key pathological process is deposition of abnormal amyloid in the
central nervous system.11 Most people with the relatively rare
condition of early onset Alzheimer’s disease (before age 60 years)
show an autosomal dominant inheritance owing to mutations on
presenelin or amyloid precursor protein genes. Several genes (APP,
PS-1, and PS-2) have been identified. Later onset dementia is
sometimes clustered in families, but specific gene mutations have
not been identified. Head injury, Down’s syndrome, and lower
premorbid intellect may be risk factors for Alzheimer’s disease.
Vascular dementia is related to cardiovascular risk factors, such
as smoking, hypertension, and diabetes. Lewy body dementia:
The cause of Lewy body dementia is unknown. Brain acetylcholine
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activity is reduced in many forms of dementia, and the level of
reduction correlates with cognitive impairment. Many treatments
for Alzheimer’s disease enhance cholinergic activity.1,6

PROGNOSIS Alzheimer’s disease: Alzheimer’s disease usually has an insidious
onset with progressive reduction in cerebral function. Diagnosis is
difficult in the early stages. Average life expectancy after diagnosis
is 7–10 years.10 Lewy body dementia: People with Lewy body
dementia have an average life expectancy of about 6 years after
diagnosis.5 Behavioural problems, depression, and psychotic symp-
toms are common in all types of dementia.12,13 Eventually, most
people with dementia find it difficult to perform simple tasks without
help.

AIMS OF
INTERVENTION

To improve cognitive function (memory, orientation, attention, and
concentration); to reduce behavioural and psychological symptoms
(wandering, aggression, anxiety, depression, and psychosis); to
improve quality of life for both the individual and carer, with
minimum adverse effects.

OUTCOMES Primary outcomes are quality of life, time to institutionalisation or
death, functional scores, and scales of cognitive function, global
assessment of function and behavioural and psychological symp-
toms. Quality of life of the person with dementia or their carer and
time to institutionalisation or death are rarely reported because
of the short duration of most trials.14 Functional scores include the
Disability Assessment for Dementia, a 40 item scale assessing 10
domains of function,15 the Instrumental Activities of Daily Living
Scale, maximum score 14 (lower scores indicate worse function).16

Cognitive symptoms and global assessment of function: Qual-
ity of life of the person with dementia and their carer (rarely used in
clinical trials). Comprehensive scales of cognitive function (e.g.
Alzheimer’s Disease Assessment Scale cognitive subscale [ADAS-
cog], 70 point scale, lower scores indicate better function;17 Mini
Mental State Examination [MMSE], 30 point scale, lower scores
indicate worse function;18 Clinical Dementia Rating Scale [CDR], 3
point scale assessing six cognitive and functional parameters,
higher scores indicate worse function;14 Alzheimer’s Disease Func-
tional Assessment and Change Scale [ADFACS], 7 point scale,
higher scores indicate worse function;14 Severe Impairment Bat-
tery, 100 point scale used in people with severe Alzheimer’s
Disease, lower scores indicate worse function19). It has been
suggested that ADAS-cog may be more sensitive than MMSE in
assessing dementia, but neither scale directly reflects outcomes
important to people with dementia or their carers. A 7 point change
in the ADAS-cog has been regarded as clinically important. Meas-
ures of global state (e.g. Clinical Global Impression of Change
[CGI-C] with caregiver input scale; Clinician’s Interview Based
Impression of Change-Plus [CIBIC-Plus], 7 point scale).
Behavioural and psychological symptoms: Measures of psychi-
atric symptoms (e.g. Neuropsychiatric Inventory, 120 point scale,
higher scores indicate greater difficulties; 12 item caregiver rated
scale, maximum score 144, higher scores indicate greater difficul-
ties; Dementia Mood Assessment Scale and Brief Psychiatric Rating
Scale, higher scores indicate greater difficulties; Behave-AD scale,
scores 0–75, higher scores indicate greater difficulties).
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METHODS Clinical Evidence search and appraisal June 2003. Dementia is
often considered to have two domains of symptoms: cognitive
impairment and non-cognitive symptoms (behavioural and psycho-
logical symptoms). We have separated the evidence into these two
domains because they are often therapeutic targets at different
stages of dementia and many RCTs focus on one or other domain of
symptoms. In many RCTs, missing data were managed using “last
observation carried forward”, which does not account for the
tendency of people with dementia to deteriorate with time. These
RCTs may overestimate the benefit derived from interventions,
especially when there are higher withdrawal rates in the intervention
arm compared with controls. We found few RCTs in people with
types of dementia other than Alzheimer’s disease and most trials
were placebo controlled rather than comparative.

QUESTION What are the effects of treatments on cognitive
symptoms of dementia?

OPTION DONEPEZIL

One systematic review has found that donepezil improves cognitive
function and global clinical state at up to 52 weeks compared with
placebo in people with mild to moderate Alzheimer’s disease. The review
found no significant difference in patient rated quality of life at 12 or
24 weeks between donepezil and placebo. One large RCT identified by the
review found that donepezil delayed the median time to “clinically evident
functional decline” by 5 months compared with placebo. One open label
RCT in people with mild to moderate Alzheimer’s disease found no
significant difference in cognitive function at 12 weeks between donepezil
and rivastigmine, although fewer people taking donepezil withdrew from
the trial for any cause.

Benefits: Versus placebo: We found one systematic review (search date
2003, 16 RCTs of 12, 24, and 52 weeks’ duration, 4365 people,
most with mild to moderate Alzheimer’s disease) comparing
donepezil versus placebo.20 Nine RCTs identified by the review
reported results using the Alzheimer’s Disease Assessment Scale
cognitive subscale (ADAS-cog) or the Clinician’s Interview Based
Impression of Change-Plus (CIBIC-Plus). The review found that
donepezil 10 mg daily significantly improved cognitive function and
global clinical state at 24 weeks compared with placebo (see
table 1, p 1277). It found no significant difference in patient rated
quality of life at 12 or 24 weeks (at 24 weeks: WMD +2.79, 95% CI
–2.56 to +8.14).20 One RCT (24 weeks, 290 people with more
severe Alzheimer’s disease aged 48–92 years, Mini Mental State
Examination [MMSE] score 5–17) identified by the review com-
pared donepezil 5–10 mg daily versus placebo.21 It found that
donepezil significantly improved CIBIC-Plus scores at 24 weeks
compared with placebo (mean difference 0.54, CI not reported,
results presented graphically; NNT 5, 95% CI 4 to 10 for improved
or no change on CIBIC-Plus).21 Another RCT (431 people with mild
to moderate Alzheimer’s disease aged 49–94 years, MMSE score
12–20) identified by the review compared donepezil 10 mg daily
versus placebo for 1 year.22 It found that donepezil delayed the
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median time to “clinically evident functional decline” by 5 months
compared with placebo (median: 357 days with donepezil v 208
days with placebo; CI not reported). It found that a significantly
higher proportion of people had no “clinically evident functional
decline” at 1 year with donepezil compared with placebo (no func-
tional decline: 123/207 [59%] with donepezil v 92/208 [44%] with
placebo; NNT 7, 95% CI 5 to 17). Versus rivastigmine: We found
no systematic review. We found one open label RCT (111 people
with mild to moderate Alzheimer’s disease, MMSE score 10–26)
comparing donepezil 5–10 mg daily versus rivastigmine
(1.5–6.0 mg twice daily). It found no significant difference in
cognitive function at 12 weeks between donepezil and rivastigmine
(assessed by clinicians blind to intervention; mean difference in
ADAS-cog –0.15, 95% CI –1.47 to +1.71).23

Harms: Adverse effects common to all cholinesterase inhibitors include
anorexia, nausea, vomiting, and diarrhoea. Versus placebo: The
RCTs identified by the review found that donepezil was associated
with nausea, vomiting, and diarrhoea, which tended to be mild and
transient.20 The review found no difference between donepezil and
placebo in the proportion of people who withdrew for any cause (see
table 1, p 1277).20 Long term follow up of people taking donepezil
(≤ 10 mg; open label extension) found that 86% experienced at
least one adverse effect, often occurring later in the study. Common
adverse events included agitation (24%), pain (20%), insomnia
(11%), and diarrhoea (9%).24 Versus rivastigmine: The RCT found
that fewer people had at least one adverse event with donepezil
than with rivastigmine, but the difference was not significant (24/56
[43%] with donepezil v 32/55 [58%] with rivastigmine; RR 0.74,
95% CI 0.51 to 1.07). It found that, compared with rivastigmine,
donepezil significantly reduced the proportion of people who with-
drew from the trial for any cause (6/56 [11%] with donepezil v

17/55 [31%] with rivastigmine; RR of withdrawal 0.35, 95%
CI 0.15 to 0.81; NNH 5, 95% CI 3 to 20).23

Comment: In the RCT identified by the review in people with moderate to severe
dementia, “clinically evident functional decline” was defined as a
decline of at least 1 point on the Alzheimer’s Disease Functional
Assessment and Change Scale (ADFACS) or an increase of at least
1 point on the Clinical Dementia Rating Scale.22 An unblinded
extension of one of the RCTs identified by the review observed 133
people taking donepezil 3–10 mg daily for up to 240 weeks.24 It
found that improved cognitive function compared with baseline was
present for 38 weeks in people taking donepezil, and throughout
the period of observation cognitive function remained above the
level estimated had people not been treated. Donepezil is taken
once daily; this is a potential advantage over other cholinesterase
inhibitors for people with dementia. Improvement usually starts
within 2–4 months of starting donepezil. Open label studies should
be interpreted with caution but do suggest that the effect of
continued treatment is sustained in the long term.23 We found no
RCTs of donepezil in people with Lewy body or vascular dementia.
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OPTION GALANTAMINE

RCTs have found that galantamine improves cognitive function and global
clinical state over 6 months compared with placebo in people with
Alzheimer’s disease or vascular dementia.

Benefits: Versus placebo: We found one systematic review (search date
2002, 7 RCTs)25 in people with mild to moderate Alzheimer’s
disease and one additional RCT26 in people with vascular dementia
(see comment below). The review found that, compared with
placebo, galantamine (12 or 16 mg twice daily) significantly
improved cognitive function (measured by Alzheimer’s Disease
Assessment Scale cognitive subscale [ADAS-cog] score) and
improved global status (measured by Clinician’s Interview Based
Impression of Change-Plus [CIBIC-Plus] score) over 6 months (see
table 1, p 1277). The additional RCT (592 people with vascular
dementia or Alzheimer’s disease plus cerebrovascular disease)
compared galantamine 24 mg daily (396 people) versus placebo
(196 people) for 6 months.26 It found that galantamine significantly
improved cognitive function from baseline at 6 months compared
with placebo (4 point improvement in ADAS-cog: 35% with galan-
tamine v 22% with placebo; NNT 8, 95% CI 5 to 17, absolute
numbers not reported). It also found that galantamine significantly
improved global clinical state at 6 months compared with placebo
(CIBIC-Plus score “improved” or “no change”: 74% with galan-
tamine v 59% with placebo; NNT for “no change” 7, 95% CI 5 to
15).26

Harms: Adverse effects common to all cholinesterase inhibitors include
anorexia, nausea, vomiting, and diarrhoea. Versus placebo: The
review found that galantamine 12–16 mg daily significantly
increased the proportion of people who withdrew for any cause over
6 months compared with placebo (see table 1, p 1277). It also
found that adverse effects were more frequent with higher doses of
galantamine, including nausea (42% with galantamine 16 mg twice
daily v 25% with placebo: OR 2.2, 95% CI 1.7 to 2.9) and vomiting
(21% with galantamine 16 mg twice daily v 7% with placebo;
OR 3.2, 95% CI 2.1 to 4.5). It also found that higher doses of
galantamine increased the proportion of people who discontinued
treatment because of adverse effects over 6 months (27% with
galantamine 16 mg twice daily v 15% with galantamine 12 mg twice
daily v 8% with placebo; 16 mg twice daily v placebo: OR 3.3, 95%
CI 2.5 to 4.3).25 The additional RCT comparing galantamine versus
placebo in people with vascular dementia found that more people
taking galantamine withdrew because of adverse effects (20% with
galantamine v 8% with placebo; CI not reported).26

Comment: We found no RCTs of galantamine in people with Lewy body
dementia.

OPTION RIVASTIGMINE

One systematic review and one additional RCT have found that
rivastigmine improves cognitive function in people with Alzheimer’s
disease or Lewy body dementia compared with placebo, but adverse
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effects such as nausea, vomiting, and anorexia are common. Subgroup
analysis from one RCT in people with Alzheimer’s disease suggests that
people with vascular risk factors may respond better to rivastigmine than
those without. One open label RCT in people with mild to moderate
Alzheimer’s disease found no significant difference in cognitive function
at 12 weeks between rivastigmine and donepezil, although more people
taking rivastigmine withdrew from the trial for any cause.

Benefits: Versus placebo: We found one systematic review (search date
2000, 4 RCTs, 12 or 26 weeks’ duration, 3370 people with mild to
moderate Alzheimer’s disease)27 and one additional RCT28 in peo-
ple with Lewy body dementia (see comment below). The review
found that rivastigmine (6–12 mg twice daily) produced small but
significant improvements in cognitive function global clinical state
over 26 weeks compared with placebo (see table 1, p 1277). A
subgroup analysis of an RCT29 identified by the review27 (699
people with Alzheimer’s disease) comparing rivastigmine 1–4 mg
daily or 6–12 mg daily versus placebo over 26 weeks found that
people with vascular risk factors responded better than those
without (mean Alzheimer’s Disease Assessment Scale cognitive
subscale difference –2.3). The additional RCT (120 people with
Lewy body dementia) found that rivastigmine (dose titrated to 6 mg
twice daily) significantly improved a computerised psychometric
measure of cognitive function at 20 weeks compared with placebo
(intention to treat analysis; P = 0.05; no further data reported) and
improved a global measure of behavioural function (NNT for at least
30% improvement on Neuropsychiatric Inventory score 3, 95% CI 2
to 6).28 Versus donepezil: See benefits of donepezil, p 1255.

Harms: Adverse effects common to all cholinesterase inhibitors include
anorexia, nausea, vomiting, and diarrhoea. Versus placebo: The
systematic review in people with Alzheimer’s disease found that
rivastigmine increased the proportion of people who discontinued
treatment for any cause compared with placebo (see table 1,
p 1277).27 The RCT in people with Lewy body dementia found that
rivastigmine increased the proportion of people who had nausea
compared with placebo (37% with rivastigmine v 22% with pla-
cebo), vomiting (25% with rivastigmine v 15% with placebo),
anorexia (19% with rivastigmine v 10% with placebo), and somno-
lence (9% with rivastigmine v 5% with placebo; no further data
reported).28 Versus donepezil: See harms of donepezil, p 1256.

Comment: We found no RCTs of rivastigmine in people with vascular dementia.

OPTION PHYSOSTIGMINE

One RCT in people with Alzheimer’s disease found limited evidence that
slow release physostigmine improved cognitive function over 12 weeks
compared with placebo but adverse effects, including nausea, vomiting,
diarrhoea, dizziness, and stomach pain, were common.

Benefits: Versus placebo: We found one systematic review (search date
2000, 15 RCTs) comparing physostigmine versus placebo in people
mild to severe Alzheimer’s disease (see comment below).30 The
RCTs differed widely in the preparations of physostigmine used, and
most had weak reporting methods so the review could not perform
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a meta-analysis. Four were small trials of intravenous physostig-
mine, which did not report quantitative results. Seven were small
trials (131 people, 6 crossover design) of standard oral preparation.
The crossover trials did not provide results before crossover. One
RCT (16 people) found no significant difference in cognition
between oral physostigmine and placebo but it is likely to have been
too small to exclude a clinically important difference. Four RCTs
(1456 people) used controlled release preparations, but three of
these reported results only for people who responded to physostig-
mine in a prestudy titration phase (see comment below). One RCT
(170 people) found that slow release physostigmine 27 mg daily
significantly improved cognition after 12 weeks compared with
placebo (Alzheimer’s Disease Assessment Scale cognitive sub-
scale: WMD–2.0, 95% CI –3.6 to –0.5). It did not significantly
improve activities of daily living or Clinician Based Impression of
Change.

Harms: Versus placebo: Common adverse effects of physostigmine
include nausea, vomiting, diarrhoea, dizziness, and stomach pain.
In RCTs that randomised all people with Alzheimer’s disease rather
than selecting those who tolerated and responded to physostig-
mine, withdrawals were more common with physostigmine (234/
358 [65%] with physostigmine v 31/117 [26%] with placebo;
OR 4.80, 95% CI 3.17 to 7.33).30

Comment: We found no RCTs of physostigmine in people with Lewy body or
vascular dementia. Physostigmine is a sympathomimetic drug and
has a short half life. Screening out non-responders to a drug before
the trial is likely to overestimate its effectiveness.

OPTION TACRINE

Two systematic reviews found limited evidence that tacrine improved
cognitive function and global state at 3–36 weeks compared with placebo
in people with Alzheimer’s disease, but adverse effects, including nausea
and vomiting, diarrhoea, anorexia, and abdominal pain, were common.

Benefits: Versus placebo: We found two systematic reviews comparing
tacrine versus placebo in people with Alzheimer’s disease (search
date not reported, 12 RCTs, 1984 people;31 search date 1997, 21
RCTs, including all 12 RCTs identified by the first review, 3555
people32). Various doses of tacrine were used in the RCTs, and the
duration of treatment varied from 3–36 weeks. The first review
found that, compared with placebo, tacrine significantly increased
the proportion of people with overall clinical improvement (OR 1.58,
95% CI 1.18 to 2.11) and improved cognition (Mini Mental State
Examination [MMSE] at 12 weeks: SMD 0.77, 95% CI 0.35 to
1.20; Alzheimer’s Disease Assessment Scale cognitive subscale
[ADAS-cog] at 12 weeks: SMD –2.7, 95% CI –1.36 to –2.78).31 A
subsequent subgroup analysis indicated that the five non-industry
sponsored studies found no significant effect between tacrine and
placebo, but most (6/7 [86%]) manufacturer supported studies
found clinical benefit (1 RCT could not be located for inclusion in the
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subgroup analysis).33 The second review assessed the methods
and quality of tacrine RCTs and did not perform a meta-analysis.32

It suggested that tacrine improved cognitive function in about 20%
of people (improvement of 3–4 points in MMSE Scale score or
ADAS-cog).

Harms: Versus placebo: The first review found that tacrine significantly
increased the proportion of people who withdrew because of
adverse effects, primarily elevated liver enzymes, compared with
placebo (OR for withdrawal 3.6, 95% CI 2.8 to 4.7).31 One RCT
identified by the reviews found that tacrine 40–180 mg daily
significantly increased withdrawals because of adverse events
compared with placebo (265/479 [55%] with tacrine v 20/184
[11%] with placebo; RR 5.1, 95% CI 3.3 to 7.7; NNH 3, 95% CI 2
to 3), and that reversible elevation of liver enzymes was found in
133/265 (50%) of people taking tacrine.34 Common adverse
events included nausea and vomiting (35% with 160 mg daily),
diarrhoea (18%), anorexia (12%), and abdominal pain (9%).

Comment: The reviews suggested that the quality of tacrine RCTs was generally
poor.31,32 We found no RCTs of tacrine in people with Lewy body or
vascular dementia.

OPTION LECITHIN

Small, poor RCTs identified by a systematic review provided insufficient
evidence to assess lecithin in people with Alzheimer’s disease.

Benefits: Versus placebo: We found one systematic review (search date
2002, 12 RCTs, 265 people with Alzheimer’s disease, 21 with
Parkinsonian dementia, 90 with subjective memory problems) com-
paring lecithin versus placebo (see comment below).35 It found no
significant difference between lecithin and placebo in cognition (1
RCT, 37 people, OR 0.91, 95% CI 0.25 to 3.34), functional per-
formance (1 RCT, 30 people, WMD +0.76, 95% CI –0.91 to
+2.43), or global impression (2 RCTs, 17/24 [71%] with lecithin v

12/28 [43%] with placebo; OR 3.01, 95% CI 0.92 to 9.81; see
comment below).35

Harms: Versus placebo: The review found that adverse effects were more
common with lecithin (14/34 [41%] with lecithin v 3/29 [10%] with
placebo; OR 6.1, 95% CI 1.5 to 24.0).35 The specific nature of the
adverse effects was not stated.

Comment: One RCT (included in the systematic review) comparing lecithin
versus placebo in people with minimal cognitive impairment found
that some components of cognition were significantly better in the
placebo group.35 Most studies of lecithin were small and weak.
Meta-analysis in the systematic review was hampered by diverse
outcome criteria and it is likely that the meta-analyses were
underpowered to detect a clinically important difference in out-
comes. We found no RCTs of lecithin in people with Lewy body or
vascular dementia.

OPTION NICOTINE

One systematic review found no RCTs of sufficient quality on the effects
of nicotine in people with dementia.
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Benefits: One systematic review (search date 2001) found no RCTs of
sufficient quality.36

Harms: We found no RCTs.

Comment: None.

OPTION NON-STEROIDAL ANTI-INFLAMMATORY DRUGS

One RCT in people with Alzheimer’s disease found no significant
difference in cognitive function after 25 weeks’ treatment with diclofenac
plus misoprostol compared with placebo. Another RCT in people with
Alzheimer’s disease provided insufficient evidence to compare
indometacin versus placebo in people with Alzheimer’s disease.

Benefits: Versus placebo: We found two RCTs in people with Alzheimer’s
disease (see comment below).37,38 The first RCT (41 people with
Alzheimer’s disease) found no significant difference in cognitive
function after 25 weeks’ treatment with diclofenac plus misoprostol
compared with placebo (Alzheimer’s Disease Assessment Scale
cognitive subscale [ADAS-cog] score: mean difference +1.14,
95% CI –2.90 to +5.20) or global status (Clinician’s Interview
Based Impression of Change score: +0.24, 95% CI –0.26 to
+0.74).37 The second RCT (44 people with mild to moderate
Alzheimer’s disease) found that indometacin (indomethacin)
(≤ 150 mg daily) for 6 months significantly improved cognitive
function compared with placebo (assessed by averaging percentage
changes in scores on Mini Mental State Examination Scale, ADAS-
cog, Boston Naming Test, and Token Test; mean increase 1.3% with
indometacin v mean reduction 8.4% with placebo; results not
intention to treat, 16/44 [36%] withdrew from the trial).38

Harms: See non-steroidal anti-inflammatory drugs, p 1551. In one RCT,
more people withdrew by week 25 with diclofenac plus misoprostol
than with placebo (12/24 [50%] with diclofenac plus misoprostol v

2/17 [12%] with placebo).37 No serious drug related adverse events
were reported.37 In the RCT of indometacin, 21% of people on
indometacin withdrew because of gastrointestinal symptoms.38

Comment: We found one systematic review of aspirin for vascular dementia
(search date 2000), which identified no RCTs.39 Earlier versions of
a systematic review of aspirin in vascular dementia included one
RCT (70 people), which was subsequently removed because of
inadequate quality, including a lack of placebo control.39 We found
no RCTs of NSAIDs in people with Lewy body dementia.

OPTION OESTROGEN

One systematic review has found that, in postmenopausal women with
mild to moderate Alzheimer’s disease, oestrogen improves cognition over
7 weeks to 12 months’ treatment compared with placebo or no treatment
but there is concern that oestrogen treatment may increase the risk of
developing breast cancer and cardiovascular events.

Benefits: Versus placebo: We found one systematic review (search date
2000, 8 RCTs, 313 women with mild to moderate Alzheimer’s
disease aged over 56 years) comparing oestrogen 0.625–1.25 mg
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daily versus placebo or no treatment for 7 weeks to 12 months (see
comment below).40 The review found that oestrogen improved
cognitive function compared with placebo or no treatment (5 RCTs,
Mini Mental State Examination: WMD 2.3, 95% CI 1.7 to 3.4).

Harms: There is concern that oestrogen treatment may increase the risk of
developing breast cancer and cardiovascular events (see harms of
hormone replacement therapy under secondary prevention of
ischaemic cardiac events, p 197).

Comment: Most RCTs in the review were small and heterogeneity may have
distorted the results of the meta-analysis. We found no RCTs of
oestrogen in people with Lewy body or vascular dementia. A
meta-analysis of 14 observational studies (5990 people, length of
follow up not stated) found that hormone replacement therapy is
associated with a lower risk of developing dementia (dementia in
13% with hormone replacement therapy v 21% with controls;
RR 0.56, 95% CI 0.46 to 0.68).40 Observational studies provide
only indirect evidence; the observed association may be explained
by confounders (e.g. educational level, lifestyle factors).

OPTION SELEGILINE

One systematic review found that, in people with mild to moderate
Alzheimer’s disease, selegiline for 2–4 months improved cognitive
function compared with placebo. It found no significant difference in
global clinical state or activities of daily living. RCTs assessing outcomes
beyond 4 months found no significant difference between selegiline and
placebo.

Benefits: Versus placebo: We found one systematic review (search date
2002, 17 RCTs) comparing selegiline versus placebo in people with
mild to moderate Alzheimer’s disease.41 It found that, compared
with placebo, selegiline 10 mg daily for 2–4 months significantly
improved cognitive function (measured by various parameters: 11
RCTs, 866 people: WMD 2.40, 95% CI 0.06 to 4.74). It found no
significant difference in global clinical state (5 RCTs, 275 people:
WMD –0.03, 95% CI –0.13 to +0.07) or in activities of daily living
(7 RCTs, 810 people: WMD –0.17, 95% CI –0.35 to 0). RCTs
assessing outcomes beyond 4 months found no significant differ-
ence between selegiline and placebo.

Harms: Versus placebo: The RCTs identified by the first review found a
similar proportion of adverse effects (anxiety, agitation, dizziness,
nausea, dyspepsia) between selegiline and placebo.41

Comment: Many of the RCTs identified by the review were small and brief.41

They used a variety of outcomes, making meta-analysis and com-
parison with other treatments difficult. Although selegiline may
cause short term improvement, the improvement in cognition
seems marginal and may not be of clinical importance. There is no
evidence of long term benefit. We found no RCTs of selegiline in
people with Lewy body or vascular dementia.
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OPTION MEMANTINE New

One systematic review has found that memantine improves cognitive
function at 12–28 weeks compared with placebo in people with mild to
moderate vascular dementia. Subsequent RCTs have found that
memantine improves global clinical outcome and reduces care
dependence at 12–28 weeks in people with more severe Alzheimer’s
disease or vascular dementia.

Benefits: Versus placebo: We found one systematic review42 and two
subsequent RCTs43,44 comparing memantine versus placebo. The
review (search date 2002, 7 RCTs, 1532 people) did not meta-
analyse many results because of differences in people included and
in dose of memantine taken in the RCTs.42 Two RCTs (154 people)
included in the review were of poor quality and data are not reported
here (see comment below). The review identified two RCTs (900
people with mild to moderate vascular dementia, Mini Mental State
Examination [MMSE] score 10–22). They found that, compared
with placebo, memantine significantly improved cognitive function
at 28 weeks (measured by Alzheimer’s Disease Assessment Scale
cognitive subscale [ADAS-cog]: WMD –2.19, 95% CI –1.21 to
–3.16; results not intention to treat). They found no significant
difference in global clinical state (measured by Gottsfries-Brane-
Steen scale: 2 RCTs, 595 people: WMD –1.81, 95% CI –4.21 to
+0.58). Subgroup analysis in one of the RCTs identified by the
review suggested that the largest treatment effect occurred in
people with baseline MMSE scores of less than 15 (mean differ-
ence 3.17 points, P = 0.04) and in people without cerebrovascular
macrolesions (mean difference 2.29 points; P = 0.002).45 The first
subsequent RCT (166 people with Alzheimer’s disease [49%] or
vascular dementia [51%], MMSE < 10, Global Deterioration Scale
stages 5–7) found that memantine 10 mg daily significantly
increased the proportion of people with improved global clinical
outcome at 12 weeks compared with placebo (measured by Clinical
Global Impression of Change; 60/82 [73%] with memantine v

38/84 [45%] with placebo; RR 1.62, 95% CI 1.24 to 2.12; NNT 4,
95% CI 3 to 7). It also found that memantine significantly reduced
care dependence compared with placebo (measured by a Behav-
ioural Rating Scale for Geriatric Patients [BGP] care dependence
subscore: mean difference 2.0 points, CI not reported;
P = 0.016).43 The second subsequent RCT (252 people with mod-
erate to severe Alzheimer’s disease) found that memantine 20 mg
daily for 28 weeks significantly improved cognitive function com-
pared with placebo (measured by the Severe Impairment Battery
[SIB]; WMD 6.10, 95% CI 2.99 to 9.21), and activities of daily living
(measured by the Activities of Daily Living Scale: WMD 2.1, 95%
CI 0.5 to 3.7; results not intention to treat; 71 [28%] people
withdrew from the trial).44 A resource utilisation analysis based on
this RCT found that people taking memantine required significantly
less caregiver time compared with people taking placebo (mean
difference –52 hours/month, 95% CI –95 hours/month to –7
hours/month).46
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Harms: The review found no significant difference between memantine and
placebo in the proportion of people who had at least one adverse
effect (2 RCTs, 351/460 [76%] with memantine v 327/440 [74%]
with placebo; OR 1.11, 95% CI 0.82 to 1.51).42 The subsequent
RCTs also found that a similar proportion of people taking meman-
tine and placebo had adverse effects.44,46

Comment: The methods of two memantine RCTs identified by the review were
poor (follow up of 6 weeks, lack of blinding, unclear randomisation
procedures, lack of intention to treat analysis, lack of ethics
approval) and we have not reported the data here.47,48 Memantine
is a partial N-methyl-D-aspartate antagonist and has a different
mechanism of action to cholinesterase inhibitors. Current evidence
suggests it is well tolerated and may improve outcomes, especially
in people with more severe dementia. However, it is difficult to
compare memantine with cholinesterase inhibitors as most
memantine RCTs are in people with more severe dementia and
report different outcomes. Evidence for its use in mild to moderate
dementia is inconclusive and more high quality trials are needed.
We found no RCTs of memantine in people with Lewy body
dementia.

OPTION GINKGO BILOBA

RCTs found limited evidence that ginkgo biloba improved cognitive
function over 24–26 weeks compared with placebo in people with
Alzheimer’s disease or vascular dementia.

Benefits: Versus placebo: We found one systematic review (search date
2002) comparing ginkgo biloba versus placebo in people with
cognitive impairment, Alzheimer’s disease, or vascular dementia
(see comment below).49 Trial duration ranged from 3–53 weeks,
doses and preparations of ginkgo biloba varied widely, and diverse
outcomes were assessed, making meta-analysis difficult.49 The
review included two large RCTs in people with Alzheimer’s disease or
vascular dementia. The first large RCT (216 people with mild to
moderate Alzheimer’s disease or vascular dementia) found that
ginkgo biloba (≥ 200 mg daily) significantly increased the proportion
of people who were rated as improved at 24 weeks (completer
analysis: improvement in Clinician’s Interview Based Impression of
Change [criteria for improvement not defined] 57/79 [72%] with
ginkgo biloba v 42/77 [55%] with placebo; RR 1.32, 95% CI 1.03 to
1.69).49 The second large RCT (327 people, 236 people with
Alzheimer’s disease) had a high withdrawal rate; 137/309 (44%)
people withdrew from the trial.50 However, it provided an intention
to treat analysis. It found that, in people with Alzheimer’s disease,
ginkgo biloba significantly improved cognition (intention to treat
analysis for people with Alzheimer’s disease, change in Alzheimer’s
Disease Assessment Scale cognitive subscale score [ADAS-cog]:
–1.7, 95% CI –3.1 to –0.20; NNT for 4 point change in ADAS-cog:
8, 95% CI 5 to 50) and caregiver assessed improvement over
26 weeks compared with placebo (change in Geriatric Evaluation by
Relative’s Rating Instrument score: –0.16, 95% CI –0.25 to –0.06).
It found no significant difference in mean Clinician’s Global Impres-
sion of Change score (change in score: +0.1, 95% CI –0.1 to
+0.2).50
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Harms: The review found no significant difference between ginkgo biloba
and placebo in the proportion of people who had at least one
adverse effect (adverse effects not specified; 5 RCTs, 1070 people;
117/591 [19.7%] with ginkgo biloba v 59/471 [12.5%] with pla-
cebo; RR 0.95, 95% CI 0.72 to 1.26).49

Comment: Many of the RCTs in the review included people with memory and
cognitive impairment other than dementia so the results of the
meta-analysis may not be fully generalisable to people with Alzhe-
imer’s disease or vascular dementia. We found no RCTs of ginkgo
biloba in people with Lewy body dementia. Preparations of ginkgo
biloba available without prescription differ in terms of purity and
concentration of active ingredients compared with high purity
extract (EGb 761) used in most RCTs.

OPTION VITAMIN E

One RCT in people with moderate to severe Alzheimer’s disease found no
significant difference in cognitive function between vitamin E and placebo
after 2 years’ treatment. However, it found that vitamin E reduced
mortality, institutionalisation, loss of ability to perform activities of daily
living, and the proportion of people who developed severe dementia.

Benefits: Versus placebo: We found one systematic review (search date
2000, 1 multicentre RCT, 169 people with moderate to severe
Alzheimer’s disease; see comment below).51 The RCT compared
four treatments: vitamin E (�-tocopherol; 2000 IU daily); selegiline;
vitamin E plus selegiline; or placebo.52 It found no significant
difference in cognitive function with high dose vitamin E alone for 2
years compared with placebo (measured by the cognitive portion of
the Alzheimer’s Disease Assessment Scale, lower scores indicate
worse function: mean reduction in score 8.3 with vitamin E v 6.7
with placebo; reported as non-significant; no further details
reported; see comment below). It found that vitamin E significantly
increased event free survival compared with placebo (defined as
death, survival until institutionalisation, loss of ability to perform
activities of daily living, or severe dementia [clinical dementia rating
of 3]; OR 0.49, 95% CI 0.25 to 0.96).52

Harms: Versus placebo: The RCT found no significant difference in adverse
effects between placebo and vitamin E.52 Other studies have found
weak evidence of associations between high dose vitamin E and
bowel irritation, headache, muscular weakness, visual complaints,
vaginal bleeding, bruising, thrombophlebitis, deterioration of angina
pectoris, worsening of diabetes, syncope, and dizziness.53

Comment: The groups in the RCT identified by the review were not matched
evenly at baseline: the placebo group had a higher mean Mini
Mental State Examination score, and these baseline scores were a
significant predictor of outcome.52 Attempts to correct for this
imbalance suggested that vitamin E might increase mean survival,
but the need for statistical adjustments weakens the strength of this
conclusion. We found no RCTs of vitamin E in people with Lewy body
or vascular dementia.
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OPTION MUSIC THERAPY

Poor studies identified by a systematic review provided insufficient
evidence to assess music therapy in people with dementia.

Benefits: Versus control: We found one systematic review of music therapy
(search date 1998, 21 studies, 336 people with various types of
dementia).54 It included studies with weak methods and found that
music therapy significantly improved cognitive and behavioural
outcomes compared with control interventions (mean effect size
0.79, 95% CI 0.62 to 0.95; see comment below). Significant
effects were noted with different types of music therapy (active v

passive, taped v live).

Harms: Versus control: The systematic review gave no information on
harms.54

Comment: The primary studies lacked adequate controls, had potential for
bias, used diverse interventions, and used inadequate outcome
measures. Although one meta-analysis found significant benefits
for music therapy on pooling the results of many studies, further
high quality studies are needed to clarify whether the results are
explained by a true effect or by bias. A previous Cochrane system-
atic review of music therapy has been withdrawn.55

OPTION REALITY ORIENTATION

One systematic review of small RCTs found that reality orientation
improved cognitive function compared with no treatment in people with
various types of dementia.

Benefits: Versus no treatment: We found one systematic review (search
date 2000, 6 RCTs, 125 people with various types of dementia).56

The RCTs compared reality orientation (see glossary, p 1273) versus
no treatment and used different measures of cognition. The review
found that reality orientation significantly improved cognitive func-
tion score compared with no treatment (SMD –0.59, 95% CI –0.95
to –0.22). No separate analysis was done for specific types of
dementia.

Harms: Versus no treatment: The RCTs gave no information on adverse
effects.56

Comment: The RCTs did not use standardised interventions or outcomes.56

OPTION REMINISCENCE THERAPY

RCTs provided insufficient evidence to assess reminiscence therapy in
people with dementia.

Benefits: We found one systematic review of reminiscence therapy (see
glossary, p 1273) (search date 2000, 2 RCTs, 42 people).57

Analysis of pooled data was hindered by poor trial methods, diverse
outcomes, and no separation of data for different types of
dementia.

Harms: We found no RCTs.
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Comment: None.

QUESTION What are the effects of treatments on behavioural and
psychological symptoms of dementia?

OPTION HALOPERIDOL

One systematic review in people with various types of dementia plus
behavioural and psychological symptoms found no significant difference
in agitation at 6–16 weeks between haloperidol and placebo. However, it
found that haloperidol may reduce aggression. It found that haloperidol
increased the frequency and severity of extrapyramidal symptoms
compared with placebo. Another systematic review in people with various
types of dementia plus behavioural and psychological symptoms found
limited evidence that haloperidol and risperidone were similarly effective
in reducing agitation over 12 weeks but that haloperidol caused more
frequent and more severe extrapyramidal symptoms. Two RCTs in people
with agitated behaviour associated with dementia found no significant
difference in agitation between trazodone and haloperidol, but may have
been too small to exclude a clinically important difference.

Benefits: Versus placebo: We found one systematic review (search date
2000, 5 RCTs) comparing haloperidol versus placebo in people with
various types of dementia, including Alzheimer’s disease and vas-
cular dementia, all with behavioural and psychological symptoms.58

It found no significant difference in agitation at 6–16 weeks
between haloperidol and placebo (4 RCTs, 369 people, change in
symptoms from baseline measured by the Cohen-Mansfield Agita-
tion Inventory or the psychomotor score of the Behavioural Symp-
toms Scale for Dementia [BSSD]; WMD –0.45, 95% CI –1.43 to
+0.53). However, it found that haloperidol significantly reduced
aggression from baseline at 3–6 weeks compared with placebo (4
RCTs, 489 people, change in symptoms from baseline measured by
Multidimensional Observation Scale for Elderly Subjects aggression
subscore, Behave-AD scale, aggression subscore, or the physical
aggression score of the BSSD; WMD –0.92, 95% CI –1.75 to
–0.09).58 Versus risperidone: We found one systematic review
(search date 2002, 2 RCTs, 402 people with Alzheimer’s disease,
vascular dementia, or mixed dementia, all with behavioural and
psychological symptoms) comparing haloperidol versus risperidone
for 12 weeks.59 The reviewers could not perform a meta-analysis
because of differences in outcomes assessed and people included
in the trials (outpatients and people in hospital). The first RCT (58
people) identified by the review found no significant difference in
agitation over 12 weeks between haloperidol and risperidone
(measured by Cohen-Mansfield Agitation Inventory and Behave-AD
scale; reported as non-significant; no further data reported). The
second RCT (344 people) identified by the review compared three
interventions: haloperidol, risperidone, and placebo. It found that a
similar proportion of people taking haloperidol or risperidone had
improvements in agitation (63% with haloperidol v 54% with risp-
eridone; CI not reported). Versus trazodone: See benefits of
trazodone, p 1271.
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Harms: Versus placebo: The review found that haloperidol (> 2 mg daily)
significantly increased the proportion of people who had at least
one extrapyramidal symptom or who withdrew because of adverse
effects over 3–6 weeks (extrapyramidal symptom: OR 2.34, 95%
CI 1.25 to 4.38; withdrawal: OR 2.99, 95% CI 1.26 to 7.10).58 One
study (2 year prospective, longitudinal, 71 people with dementia)
found that the mean decline in cognitive scores in 16 people who
took antipsychotics was twice that of people who did not (expanded
Mini Mental State Examination: 21 with antipsychotics v 9 with no
antipsychotics; P = 0.002).60 Versus risperidone: The first RCT
identified by the review did not compare adverse effects between
haloperidol and risperidone directly. The second RCT found that
haloperidol significantly increased frequency and severity of
extrapyramidal symptoms compared with risperidone (frequency:
22% with risperidone v 15% with risperidone; P = 0.023; severity:
measured by Extrapyramidal Symptoms Rating Scale score: mean
+1.6 with haloperidol v –0.3 with risperidone; P < 0.05).59 Versus
trazodone: See harms of trazodone, p 1271.

Comment: High response rates with placebo indicate that many behavioural
problems resolve spontaneously in the short term. Most people with
dementia are sensitive to adverse effects from antipsychotics,
especially sedation and extrapyramidal symptoms. People with
Lewy body dementia are particularly sensitive to these adverse
effects,61 suggesting that antipsychotics have a poor balance of
benefits and harms in people with Lewy body dementia. More
studies are needed to determine whether newer atypical antipsy-
chotics have a better ratio of benefits to harms than older
antipsychotics.

OPTION OLANZAPINE

One RCT identified by a systematic review in nursing home residents with
Alzheimer’s disease or Lewy body dementia plus behavioural and
psychological symptoms found that olanzapine reduced agitation,
hallucinations, and delusions over 6 weeks compared with placebo.
Olanzapine has been associated with cerebrovascular adverse effects.

Benefits: Versus placebo: We found one systematic review59 (search date
2002), which identified one RCT62 (double blind, 6 weeks’ duration,
206 elderly US nursing home residents with Alzheimer’s disease
[177 people] or Lewy body dementia [29 people], all with psychotic
or behavioural symptoms). The RCT compared olanzapine (given as
a fixed dose of 5, 10, or 15 mg daily) versus placebo.62 It found that
agitation, hallucinations, and delusions were improved by the two
lower doses but not by the highest dose of olanzapine compared
with placebo (subscale of the Neuropsychiatric Inventory [nursing
home version; higher scores indicate worse function]: –7.6 with
olanzapine 5 mg v –6.1 with olanzapine 10 mg v –4.9 with olanza-
pine 15 mg v –3.7 with placebo).
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Harms: Versus placebo: The RCT found that olanzapine increased seda-
tion (25% with olanzapine 5 mg v 26% with olanzapine 10 mg v

36% with olanzapine 15 mg v 6% with placebo) and gait distur-
bance compared with placebo (20% with olanzapine 5 mg v 14%
with olanzapine 10 mg v 17% with olanzapine 15 mg v 2% with
placebo).62

Comment: See comment of haloperidol, p 1268. Following the suggestion of
an association between olanzapine and cerebrovascular adverse
events, the Food and Drugs Administration in the USA and the
Committee on Safety of Medicines in the UK have issued an alert
that risperidone has not been shown to be safe in people with
psychosis associated with dementia.65,74

OPTION RISPERIDONE

One systematic review and one subsequent RCT in people with various
types of dementia, primarily Alzheimer’s disease, all with behavioural and
psychological symptoms, found that risperidone improved symptoms over
12 weeks compared with placebo. Another systematic review in people
with various types of dementia plus aggressive behaviours found limited
evidence that risperidone and haloperidol were similarly effective in
reducing agitation over 12 weeks but that risperidone caused fewer and
less severe extrapyramidal symptoms. Risperidone has been associated
with cerebrovascular adverse events.

Benefits: Versus placebo: We found one systematic review59 and one
subsequent RCT.63 The review (search date 2002, 2 RCTs, 969
people with Alzheimer’s disease [67–73%], vascular dementia, or
mixed dementia, all with behavioural symptoms, 56–68% women)
compared risperidone versus placebo for 12 weeks.59 It found that
risperidone modestly but significantly improved behavioural and
psychological symptoms over 12 weeks compared with placebo
(measured by Behave-AD scale: mean difference with risperidone v

placebo –1.80, 95% CI –3.22 to –0.38).59 The subsequent RCT
(167 people with Alzheimer’s disease, vascular dementia, or mixed
dementia, all with aggressive behaviours, mean age 83 years, 72%
women) compared risperidone (mean 0.95 mg daily) versus pla-
cebo over 12 weeks.63 It also found that risperidone significantly
improved behavioural and psychological symptoms over 12 weeks
compared with placebo (mean difference with risperidone v placebo
measured by Behave-AD scale –4.50, 95% CI –6.45 to –2.46;
measured by the Cohen-Mansfield Agitation Inventory aggression
subscale –4.4, 95% CI –6.75 to –2.07). Versus haloperidol: See
benefits of haloperidol, p 1267.

Harms: Versus placebo: The review found that risperidone was associated
with increases in extrapyramidal symptoms, somnolence, and mild
peripheral oedema (no further data reported).59 Adverse effects
increased with higher doses. Data from four RCTs (1230 elderly
people with dementia) of risperidone suggested that risperidone
was associated with an increase in cerebrovascular adverse events
(including strokes and transient ischaemic attacks, some of which
were fatal) compared with placebo (29/764 [4%] with risperidone v

7/466 [2%] with placebo; CI not reported; see comment below).64

Versus haloperidol: See harms of haloperidol, p 1268.
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Comment: See comment of haloperidol, p 1268. Following the suggestion of
an association between risperidone and cerebrovascular adverse
events, the Food and Drugs Administration in the USA and the
Committee on Safety of Medicines in the UK have issued an alert
that risperidone has not been shown to be safe in people with
psychosis associated with dementia.65,74

OPTION CARBAMAZEPINE

One RCT found that carbamazepine reduced agitation and aggression
over 6 weeks compared with placebo in people with various types of
dementia and behavioural and psychological symptoms.

Benefits: Versus placebo: We found no systematic review but found one RCT
(single blind, 51 nursing home patients with agitation and Alzheim-
er’s disease, vascular dementia, or mixed Alzheimer’s disease and
vascular dementia, 6 weeks’ duration) comparing carbamazepine
(individualised doses; modal dose 300 mg; mean serum level
5.3 �g/mL) versus placebo.66 It found that carbamazepine signifi-
cantly improved a measure of agitation and aggression (assessed
by change in mean total Brief Psychiatric Rating Scale score: mean
reduction 7.7 with carbamazepine v 0.9 with placebo; P = 0.03).

Harms: Versus placebo: The RCT found that adverse effects were signifi-
cantly more common with carbamazepine than with placebo (16/27
[59%] with carbamazepine v 7/24 [29%] with placebo; P = 0.003).
These were considered clinically important in two cases: one person
with tics and one person with ataxia. Carbamazepine in the elderly
may cause cardiac toxicity. See also epilepsy, p 1655.

Comment: We found no RCTs of carbamazepine in people with Lewy body
dementia.

OPTION SODIUM VALPROATE

One RCT found that sodium valproate reduced agitation over 6 weeks
compared with placebo in people with dementia plus behavioural and
psychological problems. Another RCT found no significant difference in
aggressive behaviour over 8 weeks between sodium valproate and
placebo.

Benefits: Versus placebo: We found no systematic review but found two
RCTs.67,68 The first RCT (single blind, 56 people in nursing homes
with Alzheimer’s disease or vascular dementia, all with agitation)
compared sodium valproate versus placebo for 6 weeks.67 It found
that when several covariates were taken into account, sodium
valproate significantly improved agitation and aggression compared
with placebo (measured by Brief Psychiatric Rating Scale score;
P = 0.05 only after adjustment) and a measure of global status
(Clinical Global Impression rating: 68% with sodium valproate v

52% with placebo; P = 0.06). The second RCT (43 people with
various types of dementia plus behavioural problems, crossover
design) comparing sodium valproate 480 mg daily versus placebo
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for 3 weeks found no significant difference in aggressive behaviour
over 8 weeks after crossover (mean change in Social Dysfunction
and Aggression Scale-9 score –0.72 with sodium valproate v –0.72
with placebo; P = 0.99).68 The RCT did not report results before
crossover.

Harms: Versus placebo: The first RCT found that adverse effects, generally
rated as mild, were significantly more common with sodium val-
proate than with placebo (68% with sodium valproate v 33% with
placebo; P = 0.003).67 See also epilepsy, p 1655.

Comment: The need to perform adjustments for covariates in the first RCT
weakens the findings.67

OPTION TRAZODONE

We found no RCTs comparing trazodone versus placebo. One small RCT in
people with agitated behaviour associated with dementia found no
significant difference in agitation over 9 weeks between trazodone and
haloperidol. Another small RCT in people with Alzheimer’s disease and
agitated behaviour found no significant difference in outcomes over
16 weeks among trazodone, haloperidol, behaviour management
techniques, and placebo. The RCTs may have been underpowered to
detect a clinically important difference.

Benefits: Versus placebo: We found not RCTs. Versus haloperidol: We
found no systematic review but found two RCTs.69,70 The first RCT
(double blind, 28 elderly people with agitated behaviour associated
with Alzheimer’s disease, vascular dementia, or mixed Alzheimer’s
disease and vascular dementia, 9 weeks’ duration) compared
trazodone 50–250 mg daily versus haloperidol 1–5 mg daily.69 It
found no significant difference in agitation between the groups, but
the trial was too small to exclude a clinically important difference.
The second RCT (double blind, 149 people with Alzheimer’s disease
and agitated behaviours, 16 weeks’ duration) compared four treat-
ments: haloperidol (mean dose 1.1 mg daily); trazodone (mean
dose 200 mg daily); behaviour management techniques; or pla-
cebo.70 It found no significant difference in outcome (Alzheimer’s
Disease Co-operative Study Clinical Global Impression of Change)
between the four interventions, but it may have been too small to
exclude a clinically important difference.

Harms: Versus haloperidol: In the first RCT, adverse effects were more
common in the group treated with haloperidol than trazodone.69 In
the second RCT, no significant differences in adverse events were
seen between the trazodone group and the placebo group.70

Comment: None.

OPTION DONEPEZIL

One RCT found that donepezil improved functional and behavioural
symptoms at 24 weeks compared with placebo. Two RCTs found no
significant difference in psychiatric symptoms at 6 months to 1 year
between donepezil and placebo. Many of the people included in the RCTs
did not have behavioural and psychological problems.
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Benefits: Versus placebo: We found one systematic review (search date
2001)71 and two additional RCTs.21,72 The review did not report
results for donepezil alone. It identified one RCT (286 people with
mild to moderate Alzheimer’s disease, Mini Mental State Examina-
tion [MMSE] score 10–26, at least 1 symptom on the Neuropsy-
chiatric Inventory Score [NPI]) comparing donepezil (5 mg daily for
28 days, followed by 10 mg daily) versus placebo over 1 year.73 It
found no significant difference in psychiatric symptoms at 1 year
(measured by NPI; reported as non-significant; no further data
reported). The first additional RCT (208 people with mild to moder-
ate Alzheimer’s disease, at least 1 symptom on the Neuropsychi-
atric Inventory Score, Nursing Home version and living in a nursing
home) found no significant difference in psychiatric symptoms after
24 weeks of treatment between donepezil and placebo (change in
mean Neuropsychiatric Inventory Nursing Home version Q scores
–4.9 with donepezil v –2.3 with placebo; reported as non-
significant; no further data reported).72 The second additional RCT
(290 people with moderate to severe Alzheimer’s disease aged
48–92 years, MMSE score 5–17, Disability Assessment for Demen-
tia [DAD] score 2.5–100, at least 1 symptom on the NPI score)
compared donepezil (5–10 mg daily) versus placebo.21 It found that
donepezil significantly improved functional and behavioural symp-
toms at 24 weeks compared with placebo (Disability Assessment
for Dementia score; mean difference 8.23, P < 0.001; NPI score;
mean difference 5.64; P < 0.0001).

Harms: See harms of donepezil, p 1256.

Comment: Cholinesterase inhibitors improve cognitive function and are well
tolerated in older people. Only one of the RCTs assessed behav-
ioural and psychological problems as a primary outcome.72 Many of
the people included in the RCTs did not have behavioural and
psychological problems.21,72,73 Some people took sedatives, which
may have affected the results.

OPTION GALANTAMINE

RCTs provided inconclusive evidence about the effects of galantamine
compared with placebo on behavioural and psychiatric symptoms in
people with mild to moderate Alzheimer’s disease.

Benefits: Versus placebo: We found one systematic review (search date
2002), which identified two RCTs that assessed the effects of
galantamine on behavioural and psychological symptoms.25 A
meta-analysis was not performed because of differences in length
of follow up between the trials. Both trials used the Neuropsychiatric
Inventory (NPI) scale. The first RCT (386 people with mild to
moderate Alzheimer’s disease; Mini Mental State Examination
score 10–22) found no significant difference in psychiatric symp-
toms at 3 months between galantamine (12–16 mg twice daily) and
placebo (mean reduction in NPI score –0.30 with galantamine v

+0.50 with placebo; WMD –0.80, 95% CI –2.67 to +1.07). The
second RCT (978 people with mild to moderate Alzheimer’s dis-
ease; Mini Mental State Examination score 12–24) found that
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galantamine 16 mg daily significantly reduced psychiatric symp-
toms at 6 months compared with placebo (mean reduction in NPI
score –0.10 with galantamine v +2.00 with placebo; WMD –2.10,
95% CI –4.04 to –0.16). However, it found no significant difference
with galantamine (8 or 24 mg daily).25

Harms: See harms of galantamine, p 1257.

Comment: Neither RCT assessed behavioural and psychological problems as a
primary outcome.25 Many of the people included in the RCTs did not
have behavioural and psychological problems. Some people took
sedatives, which may have affected the results.

OPTION REALITY ORIENTATION

One systematic review found that reality orientation improved behaviour
compared with no treatment in people with various types of dementia.

Benefits: Versus no treatment: We found one systematic review (search
date 2000, 6 RCTs, 125 people with various types of dementia).56

It found that reality orientation (see glossary, p 1273) significantly
improved behavioural symptom score compared with no treatment
(SMD –0.66, 95% CI –1.27 to –0.05). No separate analysis was
done for specific types of dementia.

Harms: Versus no treatment: The RCTs gave no information on adverse
effects.56

Comment: The RCTs did not use standardised interventions or outcomes.56

GLOSSARY
Reality orientation Involves presenting information that is designed to reorient a
person in time, place, or person. It may range in intensity from a board giving details
of the day, date, and season, to staff reorienting a patient at each contact.

Reminiscence therapy Involves encouraging people to talk about the past in order
to enable past experiences to be brought into consciousness. It relies on remote
memory, which is relatively well preserved in mild to moderate dementia.

Substantive changes
Tacrine Evidence reassessed. Recategorised as Trade off between benefits and
harms.
Oestrogen Evidence on adverse effects reassessed. Recategorised as Trade off
between benefits and harms.
Selegiline One systematic review updated;41 Recategorised as Unknown effec-
tiveness.
Haloperidol One systematic review comparing haloperidol versus risperidone
added;59 recategorised as Trade off between benefits and harms.
Olanzapine One systematic review added;59 categorisation unchanged.

Risperidone One systematic review59 and one subsequent RCT added.63 One
meta-analysis of the adverse effects of risperidone found that risperidone
increased the risk of cerebrovascular adverse effects.64 Recategorised as Trade off
between benefits and harms.

Donepezil One systematic review added;71 categorisation unchanged.
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Depressive disorders
Search date July 2002

John Geddes, Rob Butler, and Simon Hatcher

QUESTIONS

Effects of treatments . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .1282
Effects of continuation treatment with antidepressant drugs . . . . . .1295
Improving long term outcome. . . . . . . . . . . . . . . . . . . . . . . . . . . .1295

INTERVENTIONS

Beneficial
Cognitive therapy (in mild to

moderate depression) . . . .1290
Continuation treatment with

antidepressant drugs (reduces
risk of relapse in mild to
moderate depression) . . . .1295

Electroconvulsive therapy (in severe
depression) . . . . . . . . . . . .1289

Interpersonal psychotherapy (in
mild to moderate
depression) . . . . . . . . . . . .1290

Prescription antidepressant drugs
(tricyclic and heterocyclic
antidepressants, monoamine
oxidase inhibitors, selective
serotonin reuptake inhibitors and
related drugs) in mild to
moderate and severe
depression . . . . . . . . . . . .1282

Likely to be beneficial
Care pathways (in mild to moderate

depression) . . . . . . . . . . . .1286
Combining prescription

antidepressant drugs and
psychological treatment (in mild
to moderate and severe
depression) . . . . . . . . . . . .1291

Non-directive counselling (in mild
to moderate depression) . .1290

Problem solving treatment (in mild
to moderate depression) . .1290

St John’s Wort (in mild to moderate
depression) . . . . . . . . . . . .1287

Unknown effectiveness
Befriending (in mild to moderate

depression) . . . . . . . . . . . .1294
Bibliotherapy (in mild to moderate

depression) . . . . . . . . . . . .1293
Care pathways versus usual care

for long term outcomes (in mild
to moderate depression) . .1295

Cognitive therapy versus
antidepressants for long term
outcomes (in mild to moderate
depression) . . . . . . . . . . . .1295

Exercise (in mild to moderate
depression) . . . . . . . . . . . .1293

Psychological treatments (cognitive
therapy, interpersonal
psychotherapy, problem solving
treatment) in
severe depression . . . . . . .1290

To be covered in future updates
Behaviour therapy

See glossary, p 1296

Key Messages

¶ We found no reliable direct evidence that one type of treatment (drug or
non-drug) is superior to another in improving symptoms of depression. How-
ever, we found strong evidence that some treatments are effective, whereas
the effectiveness of others remains uncertain. Of the interventions examined,
prescription antidepressant drugs and electroconvulsive therapy are the only
treatments for which there is good evidence of effectiveness in severe and
psychotic depressive disorders. We found no RCTs comparing drug and non-
drug treatments in severe depressive disorders.
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¶ Befriending (in mild to moderate depression) One small RCT provided
insufficient evidence to assess befriending.

¶ Bibliotherapy (in mild to moderate depression) One systematic review of
RCTs in younger and older adults recruited by advertisement found limited
evidence that bibliotherapy may reduce mild depressive symptoms compared
with waiting list control or standard care. Another systematic review in people
with combined anxiety and depression, anxiety, or chronic fatigue found that
bibliotherapy may improve symptoms over 2–6 months compared with stand-
ard care. It is unclear whether people in the RCTs identified by the reviews are
clinically representative of people with depressive disorders.

¶ Care pathways (in mild to moderate depression) Five RCTs in people aged
over 18 years found that the effectiveness of antidepressant treatment may be
improved by several approaches, including collaborative working between
primary care clinicians and psychiatrists plus intensive patient education, case
management, telephone support, and relapse prevention programmes. One
RCT found that a clinical practice guideline and practice based education did
not improve either detection or outcome of depression compared with usual
care.

¶ Care pathways versus usual care for long term outcomes (in mild to
moderate depression) One RCT found that a multifaceted “quality improve-
ment programme” significantly improved symptoms and increased the propor-
tion of people who returned to work over 1 year compared with usual care, but
found no significant difference in outcomes at 2 years.

¶ Cognitive therapy (in mild to moderate depression) One systematic review
in younger and older adults has found that cognitive therapy significantly
improves the symptoms of depression compared with no treatment.

¶ Cognitive therapy versus antidepressants for long term outcomes (in
mild to moderate depression) One systematic review and one additional RCT
in younger and older adults found limited evidence by combining relapse rates
across different RCTs that cognitive therapy may reduce the risk of relapse over
1–2 years compared with antidepressants.

¶ Combining prescription antidepressant drugs and psychological treat-
ment (in mild to moderate and severe depression) One non-systematic
review of RCTs in people aged 18–80 years has found that, in people with
severe depression, adding drug treatment to interpersonal psychotherapy or
to cognitive therapy compared with either psychological treatment alone
improves symptoms, but found no significant difference in symptoms in
people with mild to moderate depression. Subsequent RCTs in younger and
older adults with mild to moderate depression have found that combining
antidepressants plus psychotherapy improves symptoms significantly more
than either antidepressants or psychotherapy alone. One RCT in older adults
with mild to moderate depression found that cognitive behavioural therapy
plus desipramine improved symptoms significantly more than desipramine
alone.

¶ Continuation drug treatment in mild to moderate depression (reduces
risk of relapse in mild to moderate depression) One systematic review and
subsequent RCTs in younger and older adults have found that continuation
treatment with antidepressant drugs compared with placebo for 4–6 months
after recovery significantly reduces the risk of relapse. One RCT in people aged
over 60 years has found that continuation treatment with dosulepin (dothiepin)
significantly reduces the risk of relapse over 2 years compared with placebo.
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¶ Electroconvulsive therapy (in severe depression) Two systematic reviews
and additional RCTs in people aged over 16 years have found that electrocon-
vulsive therapy significantly improves symptoms in severe depression com-
pared with simulated electroconvulsive therapy.

¶ Exercise (in mild to moderate depression) One systematic review found
limited evidence from poor RCTs that exercise may improve symptoms com-
pared with placebo, and may be as effective as cognitive therapy or anti-
depressants.

¶ Interpersonal psychotherapy (in mild to moderate depression) One large
RCT has found that interpersonal psychotherapy significantly improves rates of
recovery from depression after 16 weeks compared with antidepressants or
standard care.

¶ Non-directive counselling (in mild to moderate depression) One system-
atic review in people aged over 18 years with recent onset psychological
problems, including depression, found that brief, non-directive counselling
significantly reduced symptom scores in the short term (< 6 months) com-
pared with usual care, but found no significant difference in scores in the long
term (> 6 months).

¶ Prescription antidepressant drugs (in mild to moderate and severe
depression) Systematic reviews in people aged 16 years or over have found
that antidepressant drugs are effective in acute treatment of all grades of
depressive disorders compared with placebo. Systematic reviews have found
no significant difference in outcomes with different kinds of antidepressant
drug. One systematic review in people aged 55 years or over with
all grades of depressive disorder has found that tricyclic antidepressants,
selective serotonin reuptake inhibitors, or monoamine oxidase inhibitors
significantly reduce the proportion of people who fail to recover over 26–49
days compared with placebo. We found no specific evidence on adverse
effects in older adults. However, the drugs differ in their adverse event
profiles.

• Monoamine oxidase inhibitors One systematic review found that
monoamine oxidase inhibitors were less effective than tricyclic antide-
pressants in people with severe depressive disorders, but may be more
effective in atypical depressive disorders with biological features such as
increased sleep, increased appetite, mood reactivity, and rejection
sensitivity.

• Selective serotonin reuptake inhibitors and related drugs One sys-
tematic review found that selective serotonin reuptake inhibitors were
associated with a lower rate of adverse effects compared with tricyclic
antidepressants, but the difference was small. Another systematic review
and one retrospective cohort study found no strong evidence that fluoxetine
was associated with increased risk of suicide compared with tricyclic
antidepressants or placebo. One RCT and observational data suggest that
abrupt withdrawal of selective serotonin reuptake inhibitors is associated
with symptoms including dizziness, nausea, paraesthesia, headache, and
vertigo, and that these symptoms are more likely with drugs with a short half
life, such as paroxetine.

• Tricyclic antidepressants One systematic review found that tricyclic
antidepressants were associated with higher rates of adverse effects
compared with selective serotonin reuptake inhibitors, but the difference
was small.
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¶ Problem solving treatment (in mild to moderate depression) RCTs have
found that problem solving treatment significantly improves symptoms over
3–6 months compared with placebo or control, and have found no significant
difference in symptoms between problem solving treatment and drug treat-
ment.

¶ Psychological treatments (cognitive therapy, interpersonal psycho-
therapy, and problem solving treatment) in severe depression RCTs found
insufficient evidence to assess psychological treatments in severe depression.

¶ St John’s Wort (in mild to moderate depression) Systematic reviews in
people with mild to moderate depressive disorders have found that St John’s
Wort (Hypericum perforatum) significantly improves depressive symptoms over
4–12 weeks compared with placebo, and have found no significant difference
in symptoms with St John’s Wort versus prescription antidepressant drugs. The
results of the reviews should be interpreted with caution because the RCTs did
not use standardised preparations of St John’s Wort, and doses of antidepres-
sants varied. One subsequent RCT in people aged over 18 years with major
depressive disorder found no significant difference in depressive symptoms at
8 weeks between a standardised preparation of St John’s Wort and placebo or
sertraline, but it is likely to have been underpowered to detect a clinically
important difference between groups.

DEFINITION Depressive disorders are characterised by persistent low mood,
loss of interest and enjoyment, and reduced energy. They often
impair day to day functioning. Most of the RCTs assessed in this
review classify depression using the Diagnostic and statistical

manual of mental disorders (DSM IV)1 or the International classifi-

cation of mental and behavioural disorders (ICD-10).2 DSM IV
divides depression into major depressive disorder or dysthymic
disorder. Major depressive disorder is characterised by one or
more major depressive episodes (i.e. at least 2 wks of depressed
mood or loss of interest accompanied by at least 4 additional
symptoms of depression). Dysthymic disorder is characterised by
at least 2 years of depressed mood for more days than not,
accompanied by additional symptoms that do not reach the criteria
for major depressive disorder.1 ICD-10 divides depression into mild
to moderate or severe depressive episodes.2 Mild to moderate
depression is characterised by depressive symptoms and some
functional impairment. Severe depression is characterised by
additional agitation or psychomotor retardation with marked
somatic symptoms.2 In this review, we use both DSM IV and ICD-10
classifications, but treatments are considered to have been
assessed in severe depression if the RCT included inpatients. Older
adults: Older adults are generally defined as people aged 65 years
or older. However, some of the RCTs of older people in this review
included people aged 55 years or over. The presentation of depres-
sion in older adults may be atypical: low mood may be masked and
anxiety or memory impairment may be the principal presenting
symptoms. Dementia should be considered in the differential diag-
nosis of depression in older adults.3

INCIDENCE/
PREVALENCE

Depressive disorders are common, with a prevalence of major
depression between 5% and 10% of people seen in primary care
settings.4 Two to three times as many people may have depressive
symptoms but do not meet DSM IV criteria for major depression.
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Women are affected twice as often as men. Depressive disorders
are the fourth most important cause of disability worldwide and they
are expected to become the second most important cause by the
year 2020.5,6 Older adults: Between 10% and 15% of older
people have depressive symptoms, although major depression is
relatively rare in older adults.7

AETIOLOGY/
RISK FACTORS

The causes are uncertain but include both childhood events and
current psychosocial adversity.

PROGNOSIS About half of people suffering a first episode of major depressive
disorder experience further symptoms in the next 10 years.8 Older
adults: One systematic review (search date 1996, 12 prospective
cohort studies, 1268 people, mean age 60 years) found that the
prognosis may be especially poor in elderly people with a chronic or
relapsing course of depression.9 Another systematic review (search
date 1999, 23 prospective cohort studies in people aged ≥ 65
years, including 5 identified by the first review) found that depres-
sion in older people was associated with increased mortality (15
studies; pooled OR 1.73, 95% CI 1.53 to 1.95).10

AIMS OF
INTERVENTION

To improve mood, social and occupational functioning, and quality
of life; to reduce morbidity and mortality; to prevent recurrence of
depressive disorder; and to minimise adverse effects of treatment.

OUTCOMES Depressive symptoms rated by the depressed person and clinician;
social functioning; occupational functioning; quality of life; admis-
sion to hospital; rates of self harm; relapse of depressive symptoms;
rates of adverse events. Trials often use continuous scales to
measure depressive symptoms (such as the Hamilton Depression
Rating Scale and the Beck Depression Inventory). Older adults:
The Hamilton Depression Rating Scale is not ideal for older people
because it includes several somatic items that may be positive in
older people who are not depressed. It has been the most widely
used scale, although specific scales for elderly people (such as the
Geriatric Depression Scale) avoid somatic items.

METHODS The contributors conducted a validated search for systematic
reviews and RCTs between May and September 1998 from the
Cochrane Database of Systematic Reviews and the Database of
Abstracts of Reviews of Effectiveness, Best Evidence and Evidence-

Based Mental Health, Medline, Psychlit, and Embase. Studies were
included by using epidemiological criteria and relevance to the
clinical question. A Clinical Evidence search and appraisal was
conducted in July 2002, including a search for data on depression
in older adults. In this review, studies are included under the
heading older adults if they specifically included people aged over
55 years.

QUESTION What are the effects of treatments?

OPTION PRESCRIPTION ANTIDEPRESSANT DRUGS

Systematic reviews in people aged 16 years or over have found that
antidepressant drugs (monoamine oxidase inhibitors, selective serotonin
reuptake inhibitors, or tricyclic antidepressants) improve symptoms in
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acute treatment of all grades of depressive disorder compared with
placebo. Two systematic reviews have found no significant difference in
outcomes with different kinds of antidepressant drug, although one
systematic review found that monoamine oxidase inhibitors were less
effective than tricyclic antidepressants in people with severe depressive
disorders, but may be more effective in atypical depressive disorders with
reversed biological features such as increased sleep, increased appetite,
mood reactivity, and rejection sensitivity. Systematic reviews have found
that antidepressant drugs differ in their adverse event profiles. One
systematic review has found that selective serotonin reuptake inhibitors
were associated with fewer adverse effects compared with tricyclic
antidepressants, but the difference was small. Another systematic review
and one retrospective cohort study found no strong evidence that
fluoxetine was associated with increased risk of suicide compared with
tricyclic antidepressants or placebo. One RCT and observational data
suggest that abrupt withdrawal of selective serotonin reuptake inhibitors
is associated with symptoms including dizziness and rhinitis, and that
these symptoms are more likely with drugs with a short half life, such as
paroxetine. One systematic review in people aged 55 years or over with
all grades of depressive disorder has found that tricyclic antidepressants,
selective serotonin reuptake inhibitors, or monoamine oxidase inhibitors
significantly reduce the proportion of people who fail to recover over
26–49 days compared with placebo. We found no specific evidence on
adverse effects in older adults.

Benefits: Antidepressants versus placebo: We found three systematic
reviews.11,12,13 The first review (search date 1995, 49 RCTs in
people aged 18–70 years with mild to moderate or severe
depressive disorders) included five RCTs in people admitted to
hospital (probably with severe depressive disorders), 40 RCTs in a
setting outside hospital, one in both settings, and three that did
not specify the setting.11 All RCTs identified by the review were of
least 4 weeks’ duration and included three way comparisons,
including two antidepressant drugs (monoamine oxidase inhibitors
[MAOIs], selective serotonin reuptake inhibitors [SSRIs], or
tricyclic antidepressants [TCAs]) and placebo. The review only
included RCTs that measured improvement in depressive symp-
toms using validated scales such as the Hamilton Depression
Rating Scale and Montgomery-Asberg Depression Rating Scale. It
found that the mean effect size (see glossary, p 1297) for change
in score with antidepressants versus placebo was 0.5, which
means that 69% of people taking placebo had worse outcomes
than the average person taking antidepressants (see comment
below).11 The second review (search date 1997, 15 RCTs, 1871
people aged ≥ 18 years) compared antidepressants (SSRIs, TCAs,
MAOIs, amisulpride, amineptine, or ritanserin) versus placebo in
people with dysthymia (chronic mild depressive disorders).12 It
found that antidepressants versus placebo significantly increased
the proportion of people who responded to treatment at
4–12 weeks (response defined as a 50% decrease in Hamilton
Depression Rating Scale score or scoring 1 or 2 on item 2 of the
Clinical Global Impression Score; RR 1.9, 95% CI 1.6 to 2.3;
NNT 4, 95% CI 3 to 5). The third systematic review (search date
1998, 18 RCTs, 838 people aged > 18 years with depression and
a physical illness [e.g. cancer, cardiovascular disorders, diabetes])
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found that antidepressants versus placebo significantly reduced
the proportion of people who failed to recover over 4–12 weeks
(177/366 [48%] with antidepressant v 229/325 [70%] with
placebo; RR 0.68, 95% CI 0.60 to 0.77; NNT 4, 95% CI 3 to 7).13

People allocated to antidepressants were more likely to withdraw
from the study than were those on placebo (NNH 10, 95% CI 5 to
43). In older adults; antidepressants versus placebo: We
found one systematic review (search date 2000, 17 RCTs, 1326
people aged ≥ 55 years with mild to moderate or severe depres-
sion) comparing antidepressants versus placebo.14 It found that
TCAs, SSRIs, or MAOIs versus placebo significantly reduced the
proportion of people who failed to recover over 26–49 days
(125/245 [51%] with TCAs v 167/223 [75%] with placebo:
RR 0.68, 95% CI 0.59 to 0.68, NNT 4, 95% CI 4 to 5; 261/365
[72%] with SSRIs v 310/372 [83%] with placebo: RR 0.86, 95%
CI 0.79 to 0.93, NNT 9, 95% CI 9 to 10; 34/58 [59%] with MAOIs
v 57/63 [90%] with placebo: RR 0.64, 95% CI 0.50 to 0.81,
NNT 4, 95% CI 3 to 4).14 TCAs versus SSRIs: We found three
systematic reviews (search dates 1999,15 1997,16 and 199817)
and one subsequent RCT18 in people with mild to moderate or
severe depression comparing SSRIs versus TCAs. The reviews
found no significant difference in overall effectiveness between
TCAs and SSRIs.15,16 The second review (search date 1997, 95
RCTs, 10 533 people aged 18–80 years) found that SSRIs may be
slightly more acceptable overall than TCAs, as measured by the
number of people who withdrew from clinical trials for any cause
(RR of withdrawal 0.88, 95% CI 0.83 to 0.93; NNH 26, 95% CI 18
to 46).16 The third systematic review (search date 1998, 28 RCTs,
5940 people aged ≥ 18 years) compared the efficacy of newer
antidepressants versus placebo or versus older antidepressants in
primary care.17 The average response rate was 63% for newer
agents, 35% for placebo, and 60% for TCAs (RR for SSRIs versus
placebo 1.6, 95% CI 1.2 to 2.1). The subsequent RCT (152
people with major depression) compared adherence on dosulepin
(dothiepin) versus fluoxetine over 12 weeks and found no signifi-
cant difference between the drugs.18 However, the RCT was
probably underpowered to detect a clinically important difference.
MAOIs versus TCAs: We found one systematic review (search
date not stated, 55 RCTs) comparing MAOIs versus TCAs in several
subgroups of people with depression aged 18–80 years.19 It found
that MAOIs were less effective than TCAs in people with severe
depressive disorders but may be more effective in atypical depres-
sive disorders (depressive disorders with reversed biological fea-
tures, e.g. increased sleep, increased appetite, mood reactivity,
and rejection sensitivity). Antidepressants plus
benzodiazepines: We found one systematic review (search date
1999, 8 RCTs, 679 people aged 18–65 years, 1 RCT in people
aged 20–73 years with major depression) comparing combination
treatment with antidepressants plus benzodiazepines versus anti-
depressants alone.20 It found that combination treatment versus
antidepressants alone was significantly more likely to produce a
response within 1 week (RR of > 50% reduction on symptom
rating scale 1.64, 95% CI 1.19 to 2.27), although this difference
was not apparent at 6 weeks.
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Harms: Common adverse events with TCAs versus SSRIs: One system-
atic review (search date 1996) compared adverse events with TCAs
versus SSRIs in people aged 18 years or over with all severities of
depression (see table 1, p 1300).21 Adverse effects with
different SSRIs: One large cohort study of people receiving four
different SSRIs (fluvoxamine [983 people], fluoxetine [692 people],
sertraline [734 people], and paroxetine [13 741 people]) in UK
primary care found that reports of common adverse events (nausea/
vomiting, malaise/lassitude, dizziness, and headache/migraine) var-
ied between SSRIs (fluvoxamine 78/1000 participant months;
fluoxetine 23/1000 participant months; RR v fluvoxamine 0.29,
95% CI 0.27 to 0.32; paroxetine 28/1000 participant months;
RR 0.35, 95% CI 0.33 to 0.37; sertraline 21/1000 participant
months; RR 0.26, 95% CI 0.25 to 0.28).22 Only 52% of people
responded to the questionnaire, although this response rate was
similar for all four drugs. A study of spontaneous reports to the UK
Committee on Safety of Medicines found no difference in safety
profiles between the same four SSRIs.23 Suicide with TCAs versus
SSRIs: One systematic review (search date not stated, which
included RCTs completed by December 1989) pooled data from 17
double blind RCTs in people with depressive disorders aged 12–90
years comparing a TCA (731 people) versus fluoxetine (1765
people) or versus placebo (569 people).24 It found no significant
difference in the rate of suicidal acts between the groups (TCAs
0.4%, fluoxetine 0.3%, and placebo 0.2%), but development of
suicidal ideation was less frequent in the fluoxetine group (1%
fluoxetine v 3% placebo, P = 0.04; and v 4% TCAs, P = 0.001).
One historical cohort study followed 172 598 people who had at
least one prescription for 1/10 antidepressants during the study
period in general practice in the UK.25 The risk of suicide was higher
in people who received fluoxetine (19/10 000 person years, 95%
CI 9 to 34) than in those receiving dosulepin (RR of suicide v

dosulepin 2.1, 95% CI 1.1 to 4.1). In a nested case controlled
subanalysis in people with no history of suicidal behaviour or
previous antidepressant prescription, the risk remained the same,
although the confidence interval broadened to make the result
non-significant (RR 2.1, 95% CI 0.6 to 7.9). Although the apparent
association may be because of residual confounding, there remains
uncertainty about the possible association between fluoxetine and
suicide. However, any absolute increase in risk is unlikely to be
large. Withdrawal effects with SSRIs: We found one RCT in
people aged 18 years or over (average age 30–40 years) comparing
abrupt discontinuation of fluoxetine (96 people) versus continued
treatment (299 people) in people who had been taking the drug for
12 weeks.26 Abrupt discontinuation was associated with increased
dizziness (7% v 1%), dysmenorrhoea (3% v 0%), rhinitis (10% v

3%), and somnolence (4% v 0%). However, there was a high
withdrawal rate in this study because of the return of symptoms of
depression (39%), so these may be underestimates of the true rate
of withdrawal symptoms. Between 1987 and 1995 the rate of
spontaneous reports of suspected withdrawal reactions per million
defined daily doses to the World Health Organization Collaborating
Centre for International Drug Monitoring was higher for paroxetine
than for sertraline and fluoxetine.27 The most common withdrawal
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effects were dizziness, nausea, paraesthesia, headache, and ver-
tigo. MAOIs versus TCAs: The systematic review found that MAOIs
were associated with a similar level of overall adverse effects as
were TCAs.19 Adverse effects associated with MAOIs included
hypotension, dizziness, mydriasis, piloerection, oedema, tremor,
anorgasmia, and insomnia. During pregnancy: One systematic
review (search date 1999) assessing the risk of fetal harm of
antidepressants in pregnancy found four small prospective studies
published since 1993.28 No evidence of increased risk was found,
although the risk of adverse effects cannot be excluded. Decreased
birth weights of infants exposed to fluoxetine during the third
trimester were identified in one study, and direct drug effects and
withdrawal syndromes were identified in some neonates. In older
adults: We found no specific evidence on adverse effects in older
adults.

Comment: Antidepressants versus placebo: The first review found that
results were sensitive to the diagnostic criteria used; the mean
effect size for antidepressants was 0.5 in those RCTs in which
depressive disorders were diagnosed according to standard criteria
(mainly Diagnostic and statistical manual of mental disorders, 3rd
edition, revised) and 0.4 in those RCTs that did not use objective
diagnostic criteria.11 In older adults: The systematic review of
antidepressants versus placebo in older people was limited by the
diversity of populations included and by the brevity of the studies.13

The reviewers recommended at least 6 weeks of antidepressant
treatment in elderly people to achieve optimal effect. A systematic
review is under way to examine adverse effects in elderly people.
Metabolic and physical changes with age mean that older people
may be more prone to adverse effects such as falls. Because older
people often take more medications, they may be at greater risk of
drug interactions.

OPTION CARE PATHWAYS

Five RCTs in people aged over 18 years found that the effectiveness of
antidepressant treatment may be improved by several approaches,
including collaborative working between primary care clinicians and
psychiatrists plus intensive patient education, case management,
telephone support, and relapse prevention programmes. One RCT found
that a clinical practice guideline and practice based education did not
improve either detection or outcome of depression compared with usual
care.

Benefits: We found no systematic review but found six RCTs.29–34

Collaborative working between primary care clinicians and
psychiatrists plus intensive patient education: The first RCT
(217 people aged 19–76 years with mild to moderate or major
depression in primary care in the USA) found that, compared with
standard treatment (including antidepressants), the addition of a
multifaceted programme, including collaborative working between
primary care physician and psychiatrist plus intensive patient edu-
cation, improved outcomes over 12 months.29 Improvement in
depressive symptoms assessed using the Symptom Checklist-90
was significant only in the subgroup of people with major depressive
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disorder (91 people; AR of clinical response of > 50% reduction in
symptom checklist 74% v 44% with standard treatment; NNT 4,
95% CI 3 to 10).29 Care management: The second RCT (613
people, mean age 46 years) in a Health Maintenance Organization
in Seattle (USA) compared three interventions: usual care (antide-
pressants), usual care plus feedback (in which doctors received a
detailed report on each person at 8 and 16 wks after randomisa-
tion), or usual care plus feedback plus care management (in which
the care manager assessed people with depression by telephone at
8 and 16 wks, doctors received a detailed report, and care manag-
ers facilitated the follow up).30 It found that feedback plus care
management versus usual care significantly increased the propor-
tion of people with a clinically important reduction in depressive
symptoms at 6 months after randomisation (about 56% of people
with care management v 40% with usual care [results presented
graphically]; OR 2.22, 95% CI 1.31 to 3.75). Clinical practice
guideline and practice based education: The third RCT (cluster
randomised, based in UK primary care, people aged over 16 years)
compared the effects of a clinical practice guideline and practice
based education versus usual care.31 It found that the intervention
did not improve either detection or outcome of depression.
Telephone support: The fourth RCT (302 people with major
depressive disorder or dysthymia aged 19–90 years) compared
usual physician care (selective serotonin reuptake inhibitor [SSRI];
117 people), usual care plus nurse telehealth (SSRI plus 12–14
telephone support calls during 16 wks of treatment; 62 people), or
usual care plus telehealth plus peer support (123 people).32 Nurse
telehealth versus usual clinician care significantly increased the
proportion of people with a 50% reduction in symptoms at 6 months
(57% with nurse telehealth v 38% with usual care; NNT 6, 95% CI 4
to 18). Relapse prevention programme: The fifth RCT (386
people aged > 18 with recurrent major depression or dysthymia
who had largely recovered after 8 wks of antidepressant treatment)
compared a relapse prevention programme (2 primary care visits
and 3 telephone calls) versus usual care for 1 year.33 It found that
relapse prevention versus usual care significantly improved depres-
sive symptoms over 1 year (results presented graphically; P = 0.04)
but found no significant difference in relapse rates (35% in both
groups). Multifaceted quality improvement programme: The
sixth RCT compared a multifaceted “quality improvement pro-
gramme” including antidepressants plus psychotherapy or plus
cognitive behavioural therapy (see glossary, p 1296) versus usual
care and assessed outcomes at 1 and 2 years (see which treat-
ments are most effective at improving long term outcome,
p 1295).34 Older adults: We found no systematic review or RCTs
specifically in older adults.

Harms: The RCTs gave no information about adverse effects.29–34

Comment: None.

OPTION ST JOHN’S WORT (HYPERICUM PERFORATUM)

Two systematic reviews in people with mild to moderate depressive
disorders have found that St John’s Wort (H perforatum) significantly
improves depressive symptoms over 4–12 weeks compared with placebo,
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and have found no significant difference in symptoms between St John’s
Wort and prescription antidepressant drugs. The results of the reviews
should be interpreted with caution because the RCTs did not use
standardised preparations of St John’s Wort, and doses of
antidepressants varied. One subsequent RCT in people aged over 18
years major depressive disorder found no significant difference in
depressive symptoms at 8 weeks between a standardised preparation of
St John’s Wort and placebo or sertraline, but it is likely to have been
underpowered to detect a clinically important difference between groups.

Benefits: We found two systematic reviews35,36 and one subsequent RCT.37

The first review (search date 1998) identified 17 RCTs (1168
people aged > 18 years with mild to moderate depression) com-
paring St John’s Wort versus placebo (16 RCTs using single prepa-
rations of hypericum, and 1 RCT using combinations of hypericum
and 4 other plant extracts; see comment below).35 It also identified
10 RCTs (1123 people) comparing St John’s Wort versus other
antidepressants or sedative drugs (8 RCTs using single preparations
of hypericum, and 2 RCTs using combinations of hypericum and
valeriana). It found that H perforatum preparations versus placebo
significantly increased the proportion of people who responded over
4–12 weeks (response defined as a Hamilton Depression Rating
Scale score of < 10 or < 50% of baseline score; 267/465 [57%]
with hypericum v 122/485 [25%] with placebo; RR 2.47, 95%
CI 1.69 to 3.61), and found no significant difference in the propor-
tion of people who responded with St John’s Wort versus antide-
pressants or sedatives (177/352 [50%] with single preparations of
hypericum v 176/339 [52%] with placebo; 88/130 [68%] v 66/132
[50%]; RR 1.01, 95% CI 0.87 to 1.16; combinations RR 1.52, 95%
CI 0.78 to 2.94). The second review (search date 2000, 23 RCTs,
2776 people with mild to moderate depression) included 14 RCTs
identified by the first review, but applied different inclusion criteria
for RCTs and excluded 13 of the RCTs included in the first review.36

It identified 14 RCTs (1336 people) comparing St John’s Wort
versus placebo and nine RCTs (1394 people) comparing St John’s
Wort versus other antidepressants. It found that St John’s Wort
versus placebo significantly increased the proportion of people who
responded over 4–8 weeks (390/690 [57%] v 184/646 [28%];
RR 1.98, 95% CI 1.49 to 2.62), but found no significant difference
in depressive symptoms over 4–6 weeks with St John’s Wort versus
other antidepressants (422/694 [61%] v 423/700 [60%];
RR 1.00, 95% CI 0.91 to 1.11). These results did not change when
only RCTs that met stricter methodological treatment were com-
bined (6 RCTs; St John’s Wort v placebo: 153/257 [60%] v 79/232
[34%]; RR 1.77, 95% CI 1.16 to 2.70; St John’s Wort v other
antidepressants: 260/440 [59%] v 261/468 [56%]; RR 1.04, 95%
CI 0.94 to 1.15). The subsequent RCT (340 people aged over 18
years with major depressive disorder defined as a total score of ≥ 20
on the Hamilton Depression Rating Scale) compared St. John’s
Wort (standardised extract, hypericin 0.12%–0.28%,
900–1500 mg/day) versus placebo or sertraline (50–100 mg/
day).37 It found no significant difference in the proportion of people
who responded at 8 weeks with St John’s Wort compared with
placebo (response defined as Clinical Global Impression Score of 1
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[very much improved] or 2 [much improved] or a Hamilton Depres-
sion Rating Scale score of < 8: 24% with St John’s Wort v 32% with
placebo v 25% with sertraline; P = 0.21 for St John’s Wort v

placebo; P for St John’s Wort v sertraline not stated). The RCT is
likely to have been underpowered to detect a clinically important
difference between groups.37 Older adults: We found no system-
atic review or RCTs specifically in older adults.

Harms: We found three systematic reviews that assessed adverse effects
associated with St John’s Wort.35,36,38 The first review (search date
1998) found that adverse events were poorly reported in the
trials.35 Adverse effects were reported by 26% of people taking St
John’s Wort versus 45% of people taking standard antidepressants
(RR 0.57, 95% CI 0.47 to 0.69), and by 15% of people taking
combinations of hypericum and valeriana versus 27% taking
amitriptyline or desipramine (RR 0.49, 95% CI 0.23 to 1.04). The
second systematic review (search date 2000) found no significant
difference in the proportion of people who had adverse effects
(including gastrointestinal effects, headaches, restlessness, and
fatigue) with St John’s Wort versus placebo (43/236 [18%] v

29/177 [16%]; RR 1.04, 95% CI 0.68 to 1.58), and found that St
John’s Wort versus antidepressants significantly reduced the pro-
portion of people with adverse effects (260/440 [59%] v 261/448
[58%]; RR 0.59, 95% CI 0.52 to 0.71).36 The third systematic
review (search date 1997) included RCTs and observational surveil-
lance studies after marketing of St John’s Wort.38 It found that the
most common adverse effects of St John’s Wort in the included
studies were gastrointestinal symptoms, dizziness/confusion,
tiredness/sedation, and dry mouth, although all occurred less
frequently than on conventional drugs. Findings from observational
studies were consistent with these results. Photosensitivity is theo-
retically possible; however, only two cases have been reported.

Comment: The results of the systematic reviews must be interpreted with
caution because the preparations and doses of H perforatum and
types and doses of antidepressants varied widely.35,36 More RCTs
are needed using standardised preparations. Interactions with other
drugs are possible and should be considered.

OPTION ELECTROCONVULSIVE THERAPY

Two systematic reviews and additional RCTs in people aged over 16 years
have found that electroconvulsive therapy significantly improves
symptoms in severe depression compared with simulated
electroconvulsive therapy.

Benefits: We found two systematic reviews,39,40 three additional RCTs,41–43

and two subsequent RCTs.44,45 The first review (search date not
stated, 6 RCTs published between 1960 and 1978, 205 people
with severe depressive disorder, age range not stated) compared
electroconvulsive therapy (ECT) versus simulated ECT (in which
people received everything but electric stimulation; see comment
below).39 It found that people given real versus simulated ECT were
significantly more likely to respond to treatment (response defined
as global clinical state or a “clinically significant” difference in
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scores on depressive scales such as the Hamilton Depression
Rating Scale: 73/109 [67%] v 33/96 [34%]; pooled RR 1.95, 95%
CI 1.43 to 2.65; NNT 3, 95% CI 2 to 5; calculated by the author
from data in the article). The second review (search date 1998,
which included 11 additional RCTs published between 1987 and
1998) also found good evidence for the beneficial effects of ECT,
but did not quantify its conclusions.40 The results of the additional
and subsequent RCTs are consistent with the findings of the
review.41–45 Older adults: We found no systematic review or RCTs
specifically in older adults.

Harms: The systematic reviews gave no information on adverse effects,39,40

and we found no good evidence about possible adverse cognitive
effects of ECT. However, people often complain of memory impair-
ment after ECT. One of the main difficulties in studying the associa-
tion between memory impairment and ECT is that depressive
disorders also lead to cognitive impairment that usually improves
during the course of treatment. For this reason, most of the small
studies in this area find an average improvement in memory in
people treated with ECT. This does not rule out the possibility of
more subtle, subjective memory impairment secondary to ECT.
Adverse memory effects may vary according to the dose and
electrode location.

Comment: Because ECT may be unacceptable to some people and because it
is a short term treatment, there is consensus that it should normally
be reserved for people who cannot tolerate or have not responded
to drug treatment, although it may be useful when a rapid response
is required.

OPTION PSYCHOLOGICAL TREATMENTS

One systematic review in younger and older adults with mild to moderate
depression has found that cognitive therapy significantly improves
symptoms compared with no treatment. One systematic review in people
aged over 18 years with recent onset psychological problems, including
depression, found that brief, non-directive counselling significantly
reduced symptom scores in the short term (< 6 months) compared with
usual care, but found no significant difference in scores in the long term
(> 6 months). RCTs in younger and older adults with mild to moderate
depression found that problem solving treatment or interpersonal
psychotherapy significantly improved depressive symptoms in the short
term compared with placebo, and found no significant difference in
symptoms with problem solving treatment or interpersonal psychotherapy
compared with antidepressant treatment. RCTs found insufficient
evidence to assess the relative efficacy of drug and non-drug treatment
in severe depression. One systematic review in people aged over 55
years with mild to moderate depression found no significant difference in
symptoms between psychological treatments (such as cognitive therapy
or cognitive behaviour therapy) and no treatment. However, it also found
no significant difference in symptoms between psychological treatments
and similar but non-specific attention. This review was based on a small
number of RCTs, the populations varied (although most were community
samples), and many of the studies were short term. RCTs found limited
evidence about the effects of psychological treatments in severe
depression.
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Benefits: The evidence comparing psychological treatments versus drug or no
treatment is summarised in table 2 (see table 2, p 1301).46–50

RCTs found insufficient evidence to assess the relative efficacy of
drug and non-drug treatment in severe depression (see comment
below). Older adults: We found one systematic review (search date
1995, 14 small RCTs, < 24 people, age > 55 years in an outpa-
tient or community setting) of pharmacological and psychological
treatments.51 It found four RCTs in older adults that compared
psychological treatments versus no treatment. None of the RCTs
found a significant difference between treatment and no treatment,
measured on the Hamilton Depression Rating Scale. It also found
six RCTs comparing different psychological treatments. Five of six
comparisons of “rational” treatments (such as cognitive therapy or
cognitive behavioural therapy [see glossary, p 1297]) versus no
treatment in older adults found significant benefit with treatment.
Combined, the “rational” treatments performed significantly better
than no treatment (mean difference in the Hamilton Depression
Rating Scale score –7.3, 95% CI –10.1 to –4.4), but were not
significantly different from the “non-specific attention” control.
None of the RCTs found significant differences in effectiveness
between psychological treatments.

Harms: The systematic review and RCTs gave no information on adverse
effects.46–50

Comment: Large RCTs are needed in more representative people in a range of
clinical settings, including primary care. Because of varying exclu-
sion criteria, the generalisability of the studies is questionable (see
table 2, p 1301). Other factors to be considered when psychologi-
cal treatments are compared with drug treatment include whether
serum concentrations of drugs reach therapeutic concentrations,
whether changes in medication are allowed (reflecting standard
clinical practice), and whether studies reflect the natural course of
depressive disorders. It is difficult to conduct studies of psychologi-
cal treatments for severe depression because of the ethics sur-
rounding withholding a proved treatment (antidepressant drugs) in
a group of people at risk of self harm or neglect.52

OPTION PSYCHOLOGICAL TREATMENTS PLUS PRESCRIPTION
ANTIDEPRESSANT DRUGS

One non-systematic review of RCTs in people aged 18–80 years has found
that, in people with severe depression, adding drug treatment to
interpersonal psychotherapy or to cognitive therapy compared with either
psychological treatment alone improves symptoms, but found no
significant difference in symptoms in people with mild to moderate
depression. Subsequent RCTs in younger and older adults with mild to
moderate depression have found that combining antidepressants plus
psychotherapy improves symptoms significantly more than either
antidepressants or psychotherapy alone. One RCT in older adults with
mild to moderate depression found that cognitive behavioural therapy
plus desipramine improved symptoms significantly more than
desipramine alone.

Benefits: We found no systematic review, but found one non-systematic
review52 and two subsequent RCTs.53,54 The non-systematic review
(6 RCTs, 595 people aged 18–80 years with major depression)
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found that, in more severe depressive disorders, antidepressants
plus interpersonal psychotherapy (see glossary, p 1297) or plus
cognitive therapy (see glossary, p 1297) significantly increased the
proportion of people who responded after 16 weeks of treatment
compared with interpersonal psychotherapy or cognitive therapy
alone (response defined as 4 wks with Hamilton Depression Rating
Scale score < 7; P = 0.001).52 It found no advantage in combining
antidepressants and specific psychological treatments in mild to
moderate depressive disorders (P = 0.10). The first subsequent
RCT (681 adults with chronic depressive disorder, mean age 43
years) compared three interventions: nefazodone alone, cognitive
behavioural therapy (see glossary, p 1296) alone, or nefazodone
plus cognitive behavioural therapy.53 It found that combined treat-
ment significantly improved the proportion of people with a clinical
response compared with either treatment alone (defined as at least
50% reduction in Hamilton Depression Rating Scale score and a
score of ≤ 15; 152/226 [67%] with combined treatment v 92/220
[42%] with nefazodone alone v 90/226 [40%] with psychotherapy
alone; combined treatment v either single intervention; P < 0.001;
NNT 5, 95% CI 3 to 6). The second subsequent RCT (167 people
with a major depressive episode) compared antidepressants (fluox-
etine, amitriptyline, or moclobemide) plus short term psycho-
dynamic supportive psychotherapy (see glossary, p 1297) versus
antidepressants alone (see comment below).54 It found that com-
bined treatment versus antidepressants significantly increased the
proportion of people who had improved after 24 weeks (improve-
ment defined as Hamilton Depression Rating Scale score of ≤ 7,
Clinical Global Impression score of 1 or 2, Symptom Checklist-90 or
Quality of Life Depression Scale score of at least 1 standard
deviation from baseline; mean success rate 41% v 59%; NNT 5,
95% CI 3 to 11). Older adults: We found one RCT (102 people
aged > 60 years with major depressive disorder) that compared
three interventions: desipramine plus cognitive behavioural therapy;
desipramine alone; or cognitive behavioural therapy alone.55 It
found that all three groups showed a significant reduction in
symptoms from baseline as assessed using the Hamilton Depres-
sion Rating Scale after 16–20 weeks of treatment (reduction of
0.20 with desipramine, 0.36 with cognitive behavioural therapy,
and 0.41 with combined treatments; P < 0.05 for all comparisons).
It found that combined treatments versus desipramine alone sig-
nificantly improved symptoms over 16–20 weeks (P < 0.05). It
found no significant difference among the three groups in the
proportion of people who withdrew for any cause (desipramine
34%, cognitive behavioural therapy 23%, and combined treatments
33%; P = 0.52).

Harms: The non-systematic review and RCTs gave no information on
adverse effects.52–55

Comment: A systematic review is needed to address this question. In the
second subsequent RCT, 38/167 people initially randomised
refused the proposed treatment: 27/84 (32%) of people offered
antidepressants and 11/83 (13%) of people offered combined
treatment.54 This makes the results of the RCT very difficult to
interpret.
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OPTION EXERCISE

One systematic review found limited evidence from poor RCTs that
exercise may improve symptoms compared with placebo, and may be as
effective as cognitive therapy. One poor RCT in older adults identified by
the review found limited evidence that exercise may be as effective as
antidepressants in improving symptoms and may reduce relapse over 10
months.

Benefits: We found one systematic review (search date 1999, 14 RCTs, 851
people).56 It found limited evidence that exercise versus no treat-
ment may improve symptoms and found that exercise may be as
effective as cognitive therapy (see glossary, p 1297). However, it
suggested that these results were inconclusive because of meth-
odological problems in all of the RCTs; randomisation was
adequately concealed in only three of the RCTs, intention to treat
analysis was undertaken in only two, and assessment of outcome
was blinded in only one of the RCTs. Older adults: The systematic
review56 identified one RCT (156 people with major depression,
mean age 57 years) comparing aerobic exercise, sertraline hydro-
chloride (a selective serotonin reuptake inhibitor), and combined
treatment for 16 weeks.57 It found that the proportion of people
who recovered (those no longer meeting criteria for depression or
with a Hamilton Depression Rating Scale score < 8) was not
significantly different across the treatment groups (60% with exer-
cise v 69% with sertraline v 66% with combined treatments). A
10 month follow up of this RCT found lower rates of relapse with
exercise versus medication (30% with exercise v 52% with sertraline
v 55% with combined treatment).58 However, about half of the
people in the medication group engaged in exercise during follow
up, making it difficult to draw firm conclusions about effects of
exercise. The clinical importance of the observed difference at 10
months remains unclear.

Harms: The review gave no information about adverse effects.56

Comment: There is a need for a well designed RCT of the effects of exercise in
people with all grades of depression assessing clinical outcomes
over an adequate time period.

OPTION BIBLIOTHERAPY

One systematic review of RCTs in younger and older adults recruited by
advertisement found limited evidence that bibliotherapy may reduce mild
depressive symptoms compared with waiting list control or standard care.
Another systematic review in people with combined anxiety and
depression, anxiety, or chronic fatigue found that bibliotherapy may
improve symptoms over 2–6 months compared with standard care. It is
unclear whether people in the RCTs identified by the reviews are clinically
representative of people with depressive disorders.

Benefits: Younger and older adults: We found two systematic reviews
(search date not stated59 and search date 199960). The first review
identified six small short term RCTs of bibliotherapy (see glossary,
p 1296) versus waiting list control in 273 people (described as
adults in 4 RCTs and elderly in 2 RCTs; no age range provided)
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recruited by advertisement through the media and probably with
only mild depression (see comment below).59 The mean effect size
(see glossary, p 1297) of bibliotherapy was 0.82 (95% CI 0.50 to
1.15). This means that 79% of people in the waiting list control
group had a worse outcome than the average person in the
bibliotherapy group. The second systematic review identified eight
randomised and non-randomised trials in younger and older people,
but only one of them included people with depression.60 It found
that, in people with combined anxiety and depression, anxiety, or
chronic fatigue, bibliotherapy may improve symptoms over 2–6
months compared with standard care. The RCT identified by the
second review that included people with depression found that
bibliotherapy versus standard care significantly improved symptoms
of anxiety over 4 weeks as assessed using the Hamilton Depression
Rating Scale, but found no significant difference in symptoms of
depression at 4 or 12 weeks. Older adults: We found no system-
atic review or RCTs specifically in older adults.

Harms: None reported.

Comment: The review did not clearly describe the characteristics of the people
in the RCTs it identified, and it is unclear whether people were
receiving interventions in addition to bibliotherapy.59 Further RCTs
are needed in clinically representative groups.

OPTION BEFRIENDING

One small RCT provided insufficient evidence to assess befriending.

Benefits: We found one small RCT (86 women with chronic depression, aged
> 18 years, primarily aged 25–40 years, based in London, UK) of
befriending (see glossary, p 1296) versus waiting list control.61

Initial identification was by postal screening of women registered
with, but not attending, primary care. It found that befriending
versus waiting list control significantly increased the proportion of
women with remission of symptoms at 13 months (65% with
befriending v 39% with control; P < 0.05; NNT 4, 95% CI 2 to 18).
Older adults: We found no systematic review or RCTs specifically in
older adults.

Harms: The RCT gave no information on harms.61

Comment: In the RCT, 14% of women in the befriending group were taking
antidepressants and 12% of women in the waiting list control
group.61 Fewer than half of the women screened by post were
interested in befriending as a treatment option.
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QUESTION What are the effects of continuation treatment with
antidepressant drugs?

OPTION CONTINUATION TREATMENT WITH ANTIDEPRESSANT
DRUGS

One systematic review and subsequent RCTs in younger and older adults
have found that continuation treatment with antidepressant drugs
compared with placebo for 4–6 months after recovery significantly
reduces the risk of relapse. One RCT in people aged over 60 years has
found that continuation treatment with dosulepin significantly reduces
the risk of relapse over 2 years compared with placebo.

Benefits: We found one systematic review (search date not stated, 6 RCTs,
312 people, age range not stated).62 It found that continuation of
antidepressant medication versus placebo for 4–6 months after
acute treatment reduced the relapse rate by nearly half (RR 0.6,
95% CI 0.4 to 0.7). Several more recent RCTs confirmed this
reduction in risk of early relapse with continuing antidepressant
treatment for 6–12 months after acute treatment. Older adults:
We found one RCT (69 people aged > 60 years with mild to
moderate or severe depression who had recovered sufficiently and
consented to enter a 2 year trial of continuation treatment [see
glossary, p 1297]), which compared dosulepin (dothiepin) versus
placebo.63 It found that dosulepin versus placebo reduced the risk
of relapse over 2 years by 55% (RR 0.45, 95% CI 0.22 to 0.96).

Harms: Adverse effects seem to be similar to those reported in trials of
acute treatment.

Comment: We found no adequate systematic review of maintenance treatment
(see glossary, p 1297), but several RCTs have found that mainte-
nance treatment reduced recurrence compared with placebo in
recurrent depressive disorder. However, they all have problems with
their methods (e.g. high withdrawal rates)64 and will be considered
in future Clinical Evidence updates. A systematic review of antide-
pressant treatment duration is in progress.65

QUESTION Which treatments are most effective at improving long
term outcome (≥ 1 year)?

OPTION IMPROVING LONG TERM OUTCOMES

One systematic review and one additional RCT in younger and older
adults found limited evidence by combining relapse rates across different
RCTs that cognitive therapy may reduce the risk of relapse over 1–2 years
compared with antidepressants. One RCT found that a multifaceted
“quality improvement programme” significantly improved symptoms and
increased the proportion of people who returned to work over 1 year
compared with usual care, but found no significant difference in
outcomes at 2 years.

Benefits: Cognitive therapy versus antidepressants: We found one sys-
tematic review (search date not stated) comparing cognitive
therapy (see glossary, p 1297) versus antidepressants in people

Depressive disorders
M

entalhealth
1295

 BMJ Publishing Group Ltd 2004



with mainly mild to moderate depressive disorders.46 The review
identified eight small RCTs (261 people, mean age 39.3 years) that
assessed long term (1–2 year) relapse rates after treatment had
stopped. Relapse was defined as a return of depressive symptoms
(Beck Depression Inventory Score > 16) at 6–9 months after a
2 month remission. It found limited evidence by combining relapse
rates across different RCTs that, overall, 30% of people treated with
cognitive therapy relapsed compared with 60% of those treated
with either antidepressants or antidepressants plus cognitive
therapy. We found one small additional RCT (40 people) comparing
cognitive therapy versus normal clinical management (antidepres-
sants) for residual depressive symptoms in people who had
responded to antidepressants. It also found that, at 2 years, fewer
people relapsed with cognitive therapy than with antidepressants.66

Care pathways versus usual care: One RCT (1356 people aged
> 18 years with mild to moderate or major depression in 46 primary
care clinics in US Health Maintenance Organizations) compared a
multifaceted “quality improvement programme” (including anti-
depressants plus psychotherapy or plus cognitive behavioural
therapy [see glossary, p 1296]) versus usual care (including mailed
practice guidelines).34 It found that the quality improvement pro-
gramme versus usual care significantly increased the proportion of
people who improved on continuous depression rating scales over 1
year. It found that, among people initially employed, 90% of people
in the quality improvement programme worked at 1 year versus
85% of the people receiving usual care (P = 0.05). For people
initially not working, there was no difference in employment rates at
12 months with quality improvement versus usual care (17% v

18%). A 2 year follow up of this RCT found no significant difference
in outcomes with quality improvement versus usual care.67 Older
adults: We found no systematic review or RCTs specifically in older
adults.

Harms: See harms of prescription antidepressant drugs, p 1285.

Comment: The review did not present information on the proportion of people
who recovered and continued to remain well after 2 years.46 The
largest RCT identified by the review found that only a fifth of people
remained well over 18 months’ follow up, and that there were no
significant differences between interpersonal psychotherapy (see
glossary, p 1297), cognitive therapy, or drug treatment.46 It is
possible that different people respond to different treatments.
Further large scale comparative studies are needed of the long term
effectiveness of treatments in people with all severities of depres-
sive disorders.

GLOSSARY
Befriending Consists of a befriender meeting the person to talk and socialise for at
least 1 hour a week, acting as a friend.
Bibliotherapy Advising people to read written material such as Feeling good: the

new mood therapy by David Burns (New York: New American Library, 1980).
Brief, non-directive counselling Helping people to express feelings and clarify
thoughts and difficulties; therapists suggest alternative understandings and do not
give direct advice but try to encourage people to solve their own problems.
Cognitive behavioural therapy Brief (20 sessions over 12–16 wks) structured
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treatment, incorporating elements of cognitive therapy and behavioural therapy.
Behavioural therapy is based on learning theory and concentrates on changing
behaviour.
Cognitive therapy Brief (20 sessions over 12–16 wks) structured treatment
aimed at changing the dysfunctional beliefs and negative automatic thoughts that
characterise depressive disorders. It requires a highly trained therapist.68

Continuation treatment Continuation of treatment after successful resolution of
a depressive episode to prevent relapse.
Effect size This expresses the degree of overlap between the range of scores in the
control and experimental groups. The effect size can be used to estimate the
proportion of people in the control group who had a poorer outcome than the
average person in the experimental group; a proportion of 50% indicates that the
treatment has no effect.
Interpersonal psychotherapy Standardised form of brief psychotherapy (usually
12–16 weekly sessions) primarily intended for outpatients with unipolar non-
psychotic depressive disorders. It focuses on improving the person’s interpersonal
functioning and identifying the problems associated with the onset of the depres-
sive episode.69

Maintenance treatment Long term treatment of recurrent depressive disorder to
prevent the recurrence of further depressive episodes.
Problem solving treatment Consists of three stages: (1) identifying the main
problems for the person; (2) generating solutions; and (3) trying out the solutions.
Potentially briefer and simpler than cognitive therapy and may be feasible in primary
care.48

Psychodynamic supportive psychotherapy Aims to facilitate change by detect-
ing and resolving underlying psychological conflicts. The treatment aims to be less
challenging by incorporating supportive elements.
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TABLE 1 Adverse events (% of people) with selective serotonin
reuptake inhibitors versus tricyclic antidepressants (see
text, p 1285).21

Adverse effects SSRI event rates (%) TCA event rates (%)

Dry mouth 21 55
Constipation 10 22
Dizziness 13 23
Nausea 22 12
Diarrhoea 13 5
Anxiety 13 7
Agitation 14 8
Insomnia 12 7
Nervousness 15 11
Headache 17 14

SSRI, selective serotonin reuptake inhibitors; TCA, tricyclic antidepressants.

Depressive disorders
M

en
ta

lh
ea

lt
h

1300

 BMJ Publishing Group Ltd 2004



TA
B

LE
2

Ef
fe

ct
s

of
sp

ec
if

ic
ps

yc
ho

lo
gi

ca
lt

re
at

m
en

ts
fo

r
de

pr
es

si
ve

di
so

rd
er

s
(s

ee
te

xt
,p

12
91

).

In
te

rv
en

ti
on

Ev
id

en
ce

B
en

ef
it

s
H

ar
m

s
D

is
ad

va
nt

ag
es

C
og

ni
ti

ve
th

er
ap

y
1

S
R

(4
8

R
C

Ts
of

ps
yc

ho
lo

gi
ca

lt
he

ra
pi

es
[2

76
5

pe
op

le
,m

ea
n

ag
e

39
.3

y]
m

ai
nl

y
ou

tp
at

ie
nt

s
in

se
co

nd
ar

y
ca

re
;t

he
re

fo
re

,p
ro

ba
bl

y
w

ith
m

ild
to

m
od

er
at

e
de

pr
es

si
on

;p
eo

pl
e

w
ith

ps
yc

ho
tic

or
bi

po
la

r
sy

m
pt

om
s

w
er

e
ex

cl
ud

ed
);

20
R

C
Ts

co
m

pa
re

d
C

T
w

ith
w

ai
tin

g
lis

t
or

pl
ac

eb
o

an
d

17
co

m
pa

re
d

it
w

ith
dr

ug
tr

ea
tm

en
t46

79
%

of
pe

op
le

re
ce

iv
in

g
pl

ac
eb

o
w

er
e

m
or

e
sy

m
pt

om
at

ic
th

an
th

e
av

er
ag

e
pe

rs
on

re
ce

iv
in

g
C

T
(P

<
0.

00
01

).
43

65
%

of
pe

op
le

re
ce

iv
in

g
C

T
w

er
e

le
ss

sy
m

pt
om

at
ic

th
an

th
e

av
er

ag
e

pe
rs

on
tr

ea
te

d
w

ith
an

tid
ep

re
ss

an
t

dr
ug

s
(P

<
0.

00
01

)46

N
o

ha
rm

s
re

po
rt

ed

R
eq

ui
re

s
ex

te
ns

iv
e

tr
ai

ni
ng

.L
im

ite
d

av
ai

la
bi

lit
y.

R
C

Ts
in

pr
im

ar
y

ca
re

su
gg

es
t

lim
ite

d
ac

ce
pt

ab
ili

ty
to

so
m

e
pe

op
le

In
te

rp
er

so
na

l
ps

yc
ho

th
er

ap
y

N
o

S
R

.1
la

rg
e

R
C

T
(p

eo
pl

e
w

ith
m

ild
to

m
od

er
at

e
de

pr
es

si
on

,m
ea

n
ag

e
35

y)
co

m
pa

re
d

in
te

rp
er

so
na

lp
sy

ch
ot

he
ra

py
v

ei
th

er
dr

ug
tr

ea
tm

en
t,

C
T,

or
pl

ac
eb

o
pl

us
cl

in
ic

al
m

an
ag

em
en

t
fo

r
16

w
ks

47

R
at

es
of

re
co

ve
ry

fro
m

de
pr

es
si

on
:

in
te

rp
er

so
na

lp
sy

ch
ot

he
ra

py
(4

3%
;N

N
T

5,
95

%
C

I3
to

19
),

im
ip

ra
m

in
e

(4
2%

;N
N

T
5,

95
%

C
I3

to
22

),
pl

ac
eb

o
cl

in
ic

al
m

an
ag

em
en

t
(2

1%
)47

N
o

ha
rm

s
re

po
rt

ed

R
eq

ui
re

s
ex

te
ns

iv
e

tr
ai

ni
ng

.L
im

ite
d

av
ai

la
bi

lit
y

P
ro

bl
em

so
lv

in
g

th
er

ap
y

N
o

S
R

.1
la

rg
e

R
C

T
(4

52
pe

op
le

ag
ed

18
–6

5
y

w
ith

m
ild

to
m

od
er

at
e

de
pr

es
si

on
or

ad
ju

st
m

en
t

di
so

rd
er

s)
co

m
pa

re
d

PS
,g

ro
up

tr
ea

tm
en

t,
an

d
co

nt
ro

l.49
1

R
C

T
(9

1
pe

op
le

ag
ed

18
–6

5
y

w
ith

m
ild

to
m

od
er

at
e

de
pr

es
si

on
)

co
m

pa
re

d
pr

ob
le

m
so

lv
in

g,
pl

ac
eb

o,
an

d
am

itr
ip

ty
lin

e48

PS
v

co
nt

ro
ls

ig
ni

fic
an

tly
in

cr
ea

se
d

th
e

pr
op

or
tio

n
of

pe
op

le
w

ho
w

er
e

no
t

de
pr

es
se

d
at

6
m

o,
bu

t
no

si
gn

ifi
ca

nt
di

ffe
re

nc
e

at
1

y.
49

PS
v

pl
ac

eb
o

si
gn

ifi
ca

nt
ly

im
pr

ov
ed

sy
m

pt
om

s
at

12
w

ks
,a

nd
no

si
gn

ifi
ca

nt
di

ffe
re

nc
e

in
sy

m
pt

om
s

w
ith

PS
v

am
itr

ip
ty

lin
e48

N
o

ha
rm

s
re

po
rt

ed

R
eq

ui
re

s
so

m
e

tr
ai

ni
ng

.L
im

ite
d

av
ai

la
bi

lit
y

N
on

-d
ir

ec
ti

ve
co

un
se

lli
ng

1
S

R
(7

R
C

Ts
,7

72
pe

op
le

ag
ed

ov
er

18
y

w
ith

re
ce

nt
on

se
t

ps
yc

ho
lo

gi
ca

lp
ro

bl
em

s,
in

cl
ud

in
g

de
pr

es
si

on
in

U
K

pr
im

ar
y

ca
re

)
co

m
pa

re
d

co
un

se
lli

ng
v

st
an

da
rd

ph
ys

ic
ia

n
ca

re
50

C
ou

ns
el

lin
g

v
st

an
da

rd
ca

re
si

gn
ifi

ca
nt

ly
im

pr
ov

ed
sy

m
pt

on
s

in
th

e
sh

or
t

te
rm

(1
–6

m
o;

W
M

D
–2

.0
3,

95
%

C
I–

3.
82

to
–0

.2
4)

,b
ut

no
si

gn
ifi

ca
nt

di
ffe

re
nc

e
in

th
e

lo
ng

te
rm

(>
6

m
o;

W
M

D
–0

.0
3,

95
%

C
I–

0.
39

to
+

0.
32

)50

N
o

ha
rm

s
re

po
rt

ed

R
eq

ui
re

s
so

m
e

tr
ai

ni
ng

.L
im

ite
d

av
ai

la
bi

lit
y

C
T,

co
gn

iti
ve

th
er

ap
y;

m
o,

m
on

th
;P

S
,p

ro
bl

em
so

lv
in

g;
S

R
,s

ys
te

m
at

ic
re

vi
ew

;y
,y

ea
r.

Depressive disorders
M

entalhealth
1301



Generalised anxiety disorder
Search date June 2003

Christopher Gale and Mark Oakley-Browne

QUESTIONS

Effects of treatments . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .1305

INTERVENTIONS

Likely to be beneficial
Buspirone. . . . . . . . . . . . . . .1309
Certain antidepressants

(imipramine, opipramol,
paroxetine, and
venlafaxine). . . . . . . . . . . .1312

Cognitive behavioural therapy.1305
Hydroxyzine . . . . . . . . . . . . .1310

Trade off between benefits and
harms

Benzodiazepines . . . . . . . . . .1307
Kava . . . . . . . . . . . . . . . . . .1315
Trifluoperazine. . . . . . . . . . . .1314

Unknown effectiveness
Abecarnil . . . . . . . . . . . . . . .1311
Applied relaxation . . . . . . . . .1307
� Blockers . . . . . . . . . . . . . .1315

To be covered in future updates
Drug versus non-drug treatments
Other antidepressants

(amitriptyline, citalopram,
monoamine oxidase inhibitors)

Other non-drug treatments

See glossary, p 1316

Key Messages

¶ Buspirone RCTs have found that buspirone improves symptoms over
4–9 weeks compared with placebo. RCTs found no significant difference in
symptoms over 6–8 weeks between buspirone and antidepressants, diazepam,
or hydroxyzine, but the studies may have lacked power to detect clinically
important differences among treatments.

¶ Certain antidepressants (imipramine, opipramol, paroxetine, and venla-
faxine) RCTs have found that antidepressants (imipramine, opipramol, parox-
etine, and venlafaxine) improve symptoms over 4–28 weeks compared with
placebo. RCTs found no significant difference among these antidepressants or
between antidepressants and benzodiazepines or buspirone. RCTs and obser-
vational studies have found that antidepressants are associated with sedation,
dizziness, nausea, falls, and sexual dysfunction.

¶ Cognitive behavioural therapy Two systematic reviews and two subsequent
RCTs have found that cognitive behavioural therapy (using a combination of
interventions, such as exposure, relaxation, and cognitive restructuring)
improves anxiety and depression over 4–12 weeks compared with waiting list
control, anxiety management alone, relaxation alone, or non-directive psycho-
therapy. Three subsequent RCTs, two in people aged ≥ 60 years, found no
significant difference in symptoms at 13 weeks, 6 months, or 24 months
between cognitive therapy and applied relaxation.

¶ Hydroxyzine Three RCTs comparing hydroxyzine versus placebo found different
results. Two RCTs found that, compared with placebo, hydroxyzine improved
symptoms of anxiety at 4 or 12 weeks, but a third RCT found no significant
difference in the proportion of people with improved symptoms of anxiety at 5
weeks. One of the RCTs found that hydroxyzine increased somnolence and
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headaches compared with placebo. One RCT found no significant difference
between hydroxyzine and bromazepam in the proportion of people who responded
after 6 weeks. Another RCT found no significant difference between hydroxyzine
and buspirone in the proportion of people who responded after 4 weeks.

¶ Benzodiazepines One systematic review and one subsequent RCT found that
benzodiazepines reduced symptoms over 2–9 weeks compared with placebo.
RCTs found no significant difference in symptoms over 3–8 weeks between
alprazolam and bromazepam or mexazolam, or between benzodiazepines and
buspirone, hydroxyzine, abecarnil, or antidepressants. RCTs and observational
studies found that benzodiazepines increased the risk of dependence, seda-
tion, industrial accidents, and road traffic accidents and that, if used in late
pregnancy or while breast feeding, benzodiazepines may cause adverse effects
in neonates. One systematic review of poor quality RCTs provided insufficient
evidence to assess long term treatment with benzodiazepines.

¶ Kava One systematic review in people with a variety anxiety disorders, including
generalised anxiety disorder, found that kava reduced symptoms of anxiety over
1–24 weeks compared with placebo. It is unclear whether results of the review
are generalisable to people with generalised anxiety disorder. Observational
evidence suggests that kava may be associated with hepatotoxicity.

¶ Trifluoperazine One large RCT found that trifluoperazine reduced anxiety after
4 weeks compared with placebo, but caused more drowsiness, extrapyramidal
reactions, and other movement disorders.

¶ Abecarnil One RCT found limited evidence that low dose abecarnil improved
symptoms compared with placebo. Another RCT found no significant difference
in symptoms at 6 weeks between abecarnil and placebo or diazepam. Both
RCTs found that abecarnil increased drowsiness compared with placebo.

¶ Applied relaxation We found no RCTs comparing applied relaxation versus
placebo or no treatment. Three RCTs found no significant difference in symp-
toms at 13 weeks, 6 months, or 24 months between applied relaxation and
cognitive behavioural therapy.

¶ � Blockers We found no RCTs on the effects of � blockers in people with
generalised anxiety disorder.

DEFINITION Generalised anxiety disorder (GAD) is defined as excessive worry
and tension about every day events and problems, on most days, for
at least 6 months, to the point where the person experiences
distress or has marked difficulty in performing day-to-day tasks.1 It
may be characterised by the following symptoms and signs:
increased motor tension (fatigability, trembling, restlessness, and
muscle tension); autonomic hyperactivity (shortness of breath,
rapid heart rate, dry mouth, cold hands, and dizziness); and
increased vigilance and scanning (feeling keyed up, increased
startling, and impaired concentration), but not panic attacks.1 One
non-systematic review of epidemiological and clinical studies found
marked reduction of quality of life and psychosocial functioning in
people with anxiety disorders (including GAD).2 It also found that
people with GAD had low overall life satisfaction and some impair-
ment in ability to fulfil roles, social tasks, or both.2

INCIDENCE/
PREVALENCE

One overview of observational studies found that the prevalence of
GAD among adults in the community was 1.5–3.0%.3 It found that
3–5% of adults had had GAD in the past year and 4–7% had had GAD
during their lives. The US National Comorbidity Survey found that over
90% of people diagnosed with GAD had a co-morbid diagnosis,
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including dysthymia (22%), depression (39–69%), somatisation, other
anxiety disorders, bipolar disorder, or substance abuse.4 The Harvard
Brown Anxiety Research Program also found that only 30/180 people
(17%) had GAD alone.5 Subgroup analysis suggested that 46/122
people with GAD (38%) had co-morbid personality disorder.6 A system-
atic review of the comorbidity of eating disorders and anxiety disorders
(search date 2001, 2 observational studies, 55 people) found a
lifetime prevalence of GAD among people with anorexia nervosa of
24% in one study and 31% in the other.7 The lifetime prevalence of
GAD in the control group of one of the studies (44 people) was 2%. The
reliability of the measures used to diagnose GAD in epidemiological
studies is unsatisfactory.8,9 One US study, with explicit diagnostic
criteria (DSM-III-R), estimated that 5% of people will develop GAD at
some time during their lives.9 A recent cohort study of people with
depressive and anxiety disorders found that 49% of people initially
diagnosed with GAD retained this diagnosis over 2 years.10 The
incidence of GAD in men is only half the incidence in women11 and is
lower in older people.12 A non-systematic review (20 observational
studies in younger and older adults) suggested that autonomic arousal
to stressful tasks was decreased in older people, and that older people
became accustomed to stressful tasks more quickly than younger
people.13

AETIOLOGY/
RISK FACTORS

GAD is believed to be associated with an increase in the number of
minor stressors, independent of demographic factors,14,15 but this
finding is also common in people with other diagnoses.10 One
non-systematic review (5 case control studies) of psychological
sequelae to civilian trauma found that rates of GAD reported in four
of the five studies were significantly increased compared with a
control population (rate ratio 3.3, 95% CI 2.0 to 5.5).16 One
systematic review (search date 1997) of cross-sectional studies
found that bullying (or peer victimisation) was associated with a
significant increase in the incidence of GAD (effect size 0.21, CI not
reported).17 Genetic factors are also implicated. One systematic
review (search date not reported, 2 family studies, 45 index cases,
225 first degree relatives) found a significant association between
GAD in the index cases and in their first degree relatives (OR 6.1,
95% CI 2.5 to 14.9).18 The review also identified three twin studies
(13 305 people), which estimated that 32% (95% CI 24% to 39%)
of the variance to liability to GAD was explained by genetic factors.

PROGNOSIS One systematic review found that 25% of adults with GAD will be in
full remission after 2 years, and 38% will have a remission after 5
years.3 The Harvard-Brown anxiety research program reported
5 year follow up of 167 people with GAD.19 In this period, the
weighted probability for full remission was 38% and for at least
partial remission was 47%: the probability of relapse from full
remission was 27% and relapse from partial remission was 39%.

AIMS OF
INTERVENTION

To reduce symptoms of anxiety; to minimise disruption of day-to-day
functioning; and to improve quality of life, with minimum adverse
effects.

OUTCOMES Severity of symptoms and effects on quality of life, as measured by
symptom scores on continuous rating scales, usually the Hamilton
Anxiety Scale, State-Trait Anxiety Inventory, or Clinical Global
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Impression Scale. Other continuous scales include the Penn State
Worry Questionnaire and the GAD Severity Scale. Most RCTs define
a 20% reduction in symptoms scores on the relevant scale as a
clinical response. Where numbers needed to treat are given, these
represent the number of people requiring treatment within a given
time period (usually 6–12 weeks) for one additional person to
achieve a certain improvement in symptom score. The method for
obtaining numbers needed to treat was not standardised across
studies. Some RCTs defined a reduction by, for example, 20 points
in the Hamilton Anxiety Scale as a clinical response, others defined
a clinical response as a reduction, for example, by 50% of the
premorbid score. The authors have not attempted to standardise
methods, but instead have used the response rates reported in
each study to calculate numbers needed to treat. Similarly, the
authors have calculated numbers needed to harm from original trial
data.

METHODS Clinical Evidence search and appraisal June 2003. Recent changes
in diagnostic classification make it hard to compare older studies
with more recent ones. In the earlier classification system (DSM-
III-R) the diagnosis was made only in the absence of other psychi-
atric disorders. In current systems (DSM-IV and ICD-10), GAD can
be diagnosed in the presence of any comorbid condition.

QUESTION What are the effects of treatments?

OPTION COGNITIVE BEHAVIOURAL THERAPY

Two systematic reviews and two subsequent RCTs have found that
cognitive behavioural therapy (using a combination of interventions such
as exposure, relaxation, and cognitive restructuring) improves anxiety and
depression over 4–12 weeks compared with waiting list control, anxiety
management alone, relaxation alone, or non-directive psychotherapy.
Three subsequent RCTs, two in people aged ≥ 60 years, found no
significant difference in symptoms at 13 weeks, 6 months, or 24 months
between cognitive therapy and applied relaxation.

Benefits: We found two systematic reviews20,21 and five subsequent
RCTs22–26 comparing cognitive behavioural therapy (see glossary,
p 1316) versus waiting list control (no treatment) or versus other
psychotherapies in people with generalised anxiety disorder (GAD).
The first systematic review (search date 1996, 13 RCTs, 722
people aged 18–60 years, 60% women) compared cognitive
behavioural therapy (which involved, alone or in combination,
cognitive restructuring, relaxation, exposure, and systematic desen-
sitisation) versus control (remaining on a waiting list, anxiety man-
agement alone, relaxation alone, and non-directive psycho-
therapy).20 It found that cognitive behavioural therapy significantly
improved symptoms over 4–12 weeks compared with control
(effect size for anxiety 0.70, 95% CI 0.57 to 0.83 and for depres-
sion 0.77, 95% CI 0.64 to 0.90; dichotomous data not reported).
The second systematic review (search date not reported, 5 RCTs,
313 people aged 18–60 years) included three RCTs identified by
the first review.21 It found that cognitive behavioural therapy (includ-
ing relaxation, cognitive therapy, behavioural therapy, and anxiety
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management training, alone or in combination) or analytical psy-
chotherapy were associated with an improvement in symptoms
compared with waiting list control (median effect size 0.9; CI not
reported).21 The first subsequent RCT (75 people aged > 55 years)
compared three interventions: cognitive therapy, attending a dis-
cussion group on worrying topics, and waiting list control for 12
weeks.25 It found that, compared with waiting list control, either
cognitive therapy or a discussion group significantly increased the
proportion of people who no longer met criteria for GAD immediately
after treatment (people without GAD: 54% with cognitive therapy v

50% with discussion group v 13% with control; P < 0.01 for either
treatment v control; absolute numbers not reported). It found no
significant difference between cognitive therapy and a discussion
group in the proportion of people who no longer met criteria for GAD
immediately after treatment (P = 0.78) or at 6 months (72% with
cognitive therapy v 53% with discussion group; P = 0.23). The
second subsequent RCT (80 people aged > 60 years) compared
cognitive therapy versus minimal contact for 15 weeks.24 Minimal
contact involved one telephone call a week (see comment below).
Symptoms were assessed by Hamilton Anxiety Scale (HAM-A),
State-Trait Anxiety Inventory, Penn State Worry Questionnaire, and
GAD Severity Scale. It found that cognitive therapy significantly
increased the proportion of people who responded immediately
after treatment compared with minimal contact (response defined
as a 20% reduction in symptoms on 3 of the 4 assessment scales:
13/29 [45%] with cognitive therapy v 3/35 [8%] with minimal
contact; RR 5.2, 95% CI 1.6 to 16.5; NNT 3, 95% CI 2 to 8). The
third subsequent RCT (36 people aged 18–60 years) found no
significant difference between 12 weekly sessions of cognitive
therapy and applied relaxation (see glossary, p 1316) in the
proportion of people who responded after 13 weeks (response
defined as improvement to score 3 or 4 on Cognitive Global
Impression Scale, 10/18 [56%] with cognitive therapy v 8/15 [53%]
with applied relaxation; RR 1.04, 95% CI 0.55 to 1.95).22 The
fourth subsequent RCT (76 people aged mean 37 years, 69 people
completed) compared 15 weekly sessions of cognitive therapy,
applied relaxation, and a combination of these methods.23 It found
that similar proportions of people in each group no longer met
criteria for GAD immediately after treatment and at 24 months
(people without GAD at follow up: 8.7% in each group immediately
after treatment; 14.3% with cognitive therapy v 19.1% with applied
relaxation v 19.1% with combination of treatments at 24 months; P
value not reported).23 The fifth subsequent RCT (45 people aged
17–70 years) found no significant difference between cognitive
therapy and applied relaxation for 12 weeks in the proportion of
people who responded at 6 months (response defined as a score of
≤ 46 on the State-Trait Anxiety Inventory: 55% with cognitive
therapy v 53.3% with applied relaxation; results not intention to
treat, reported as non-significant, absolute numbers not
reported).26

Harms: The reviews and subsequent RCTs gave no information on
harms.20–27
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Comment: In the second subsequent RCT, the control group received minimal
contact rather than usual care without cognitive therapy; this may
have overestimated the effect of cognitive therapy.24 A third sys-
tematic review (search date 1998, 6 RCTs comparing cognitive
therapy versus a variety of other psychological treatments, 404
people) did not compare treatments directly.28 It reanalysed the raw
data from individual RCTs to calculate the proportion of people who
experienced a clinically important improvement in symptoms after
treatment and maintained that improvement for 6 months. It found
limited evidence that more people who had individual cognitive
therapy maintained recovery after 6 months than people who had
other psychological treatments, with the exception of applied
relaxation (proportion of people who maintained improvement: 41%
with individual cognitive therapy, 19% with non-directive treatment,
18% with group cognitive therapy, 12% with group behaviour
therapy, 18% with individual behaviour therapy, 0% with analytical
psychotherapy, and 52% with applied relaxation; P values not
reported).28 Many of the RCTs were small and were not analysed on
an intention to treat basis.

OPTION APPLIED RELAXATION

We found no RCTs comparing applied relaxation versus placebo or no
treatment. Three RCTs found no significant difference in symptoms at 13
weeks, 6 months, or 24 months between applied relaxation and cognitive
therapy.

Benefits: Versus placebo or no treatment: We found no systematic review
or RCTs. Versus other psychological treatments: See benefits of
cognitive therapy, p 1305.

Harms: Versus other psychological treatments: See harms of cognitive
therapy, p 1305.

Comment: We found one systematic review (search date 1998, 6 RCTs
comparing cognitive therapy (see glossary, p 1316) versus a variety
of other psychological treatments, 404 people), which did not
compare treatments directly (see comment on cognitive therapy,
p 1307).28

OPTION BENZODIAZEPINES

One systematic review and one subsequent RCT found that
benzodiazepines reduced symptoms over 2–9 weeks compared with
placebo. RCTs found no significant difference in symptoms over
3–8 weeks between alprazolam and bromazepam or mexazolam, or
between benzodiazepines and buspirone, hydroxyzine, abecarnil, or
antidepressants. RCTs and observational studies found that
benzodiazepines increased the risk of dependence, sedation, industrial
accidents, and road traffic accidents and that, if used in late pregnancy
or while breast feeding, benzodiazepines may cause adverse effects in
neonates. One systematic review of poor quality RCTs provided
insufficient evidence to assess long term treatment with
benzodiazepines.
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Benefits: Versus placebo: We found one systematic review (search date
1996, 17 RCTs, 2044 people)20 and one subsequent RCT.29 The
review found that benzodiazepines significantly improved symptoms
over 2–9 weeks compared with placebo (pooled mean effect size
0.70; CI not reported).20 The subsequent RCT (310 people) com-
pared three interventions: diazepam (15–35 mg/day), abecarnil
(7.5–17.5 mg/day), and placebo.29 It found that diazepam signifi-
cantly increased the proportion of people with moderate improve-
ment on the Clinical Global Impression (CGI) scores at 6 weeks
compared with placebo (73% with diazepam v 56% with placebo;
P < 0.01).29 Versus each other: The systematic review did not
compare different benzodiazepines directly.20 We found two
RCTs.30,31 The first RCT (121 people) compared sustained release
alprazolam versus bromazepam.30 It found no significant difference
in Hamilton Anxiety Scale scores or CGI scores over 5 weeks
between alprazolam and bromazepam (reported as non-significant,
results presented graphically).30 The second RCT (64 people)
comparing mexazolam versus alprazolam found no significant dif-
ference in the proportion of people who had “highly improved” or
“moderately improved” CGI scores at 3 weeks (98% with “highly
improved” v 87% “moderately improved”; P > 0.05; absolute num-
bers presented graphically).31 Long term treatment: We found
one systematic review (search date 1998, 8 RCTs, any benzodi-
azepine medication, > 2 months’ duration).32 It found that the
weak methods of the RCTs prevented firm conclusions being
made.32 Versus buspirone: See benefits of buspirone, p 1309.
Versus hydroxyzine: See benefits of hydroxyzine, p 1310. Versus
abecarnil: See benefits of abecarnil, p 1311. Versus
antidepressants: See benefits of antidepressants, p 1312.

Harms: Versus placebo: The review gave no information on harms.20 The
subsequent RCT found that, compared with placebo, both
diazepam and abecarnil significantly increased drowsiness (52%
with diazepam v 47% with abecarnil v 14% with placebo; P < 0.05
for either drug v placebo) and dizziness (11% with diazepam v 16%
with abecarnil v 3% with placebo; P < 0.05 for either drug v

placebo).29 Dependence and sedation: One non-systematic
review of the harms of benzodiazepines found that rebound anxiety
on withdrawal has been reported in 15–30% of people.33 It also
found that there is a high risk of substance abuse and dependence
with benzodiazepines. Benzodiazepines have been found to cause
impairment in attention, concentration, and short term memory.
One RCT identified by the review found an increased rate of
drowsiness (71% with diazepam v 13% with placebo; P = 0.001)
and dizziness (29% with diazepam v 11% with placebo;
P = 0.001).20 Sedation can interfere with concomitant psycho-
therapy. Memory: Thirty one people with agoraphobia/panic disor-
der in an RCT comparing alprazolam versus placebo for 8 weeks
were reviewed after 3.5 years.34 Five people were still taking
benzodiazepines and had significant impairment in memory tasks.
There was no clear difference in memory performance between
those who had been in the placebo group and those who had been
given alprazolam but were no longer taking the drug.34 Road traffic
accidents: We found one systematic review (search date 1997)
examining the relation between benzodiazepines and road traffic
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accidents.35 In the case control studies, the odds ratio for death or
emergency medical treatment in those who had taken benzodi-
azepines compared with those who had not taken them was
1.45–2.40. The odds ratio increased with higher doses and more
recent intake. In the police and emergency ward studies, benzodi-
azepine use was a factor in 1–65% of accidents (usually 5–10%). In
two studies in which people had blood alcohol concentrations under
the legal limit, benzodiazepines were found in 43% and 65% of
people. For drivers over 65 years of age, the risk of being involved in
reported road traffic accidents was higher if they had taken longer
acting and larger quantities of benzodiazepines. These results are
from case control studies and are, therefore, subject to confound-
ing. Pregnancy and breast feeding: One systematic review
(search date 1997) of 23 case series and reports found no
association between cleft lip and palate and benzodiazepines in the
first trimester of pregnancy.36 However, case reports in one non-
systematic review suggested that benzodiazepines taken in late
pregnancy may be associated with neonatal hypotonia and with-
drawal syndrome.37 Benzodiazepines are secreted in breast milk,
and there have been reports of sedation and hypothermia in
infants.38 Other: One non-systematic industry funded review (8
RCTs) comparing benzodiazepines versus placebo or buspirone
found that recent use of benzodiazepines limited the effectiveness
of buspirone in people with generalised anxiety disorder.38

Comment: All of the RCTs assessing benzodiazepines were short term (at most
12 weeks).20,29,30

OPTION BUSPIRONE

RCTs have found that buspirone improves symptoms over 4–9 weeks
compared with placebo. RCTs found no significant difference in symptoms
over 6–8 weeks between buspirone and antidepressants, diazepam, or
hydroxyzine, but the studies may have lacked power to detect clinically
important differences among treatments.

Benefits: Versus placebo: We found one systematic review (search date
1996, 9 RCTs)20 and two subsequent RCTs.39,40 The systematic
review found that buspirone significantly improved symptoms over
4–9 weeks compared with placebo (pooled mean effect size 0.39;
CI not reported, withdrawal rate 17%).20 The first subsequent RCT
(162 people) comparing buspirone versus placebo found similar
results (55% with buspirone v 35% with placebo; P < 0.05).39 The
second subsequent RCT (365 people) compared four interventions:
buspirone (30 mg/day), venlafaxine (75 mg/day), venlafaxine
(150 mg/day), and placebo over 8 weeks (see also benefits of
antidepressants, p 1312).39 It found that, compared with placebo,
buspirone significantly increased the proportion of people who
responded after 8 weeks of treatment (response defined as score of
1 or 2 on the Clinical Global Impression Scale; 52/95 [55%] with
buspirone v 38/98 [39%] with placebo; P = 0.03).39 Versus
benzodiazepines: One large RCT (240 people) identified by the
review20 compared three interventions: buspirone, diazepam, and
placebo.41 It found that a similar proportion of people responded
over 6 weeks with buspirone compared with diazepam (response
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defined as ≥ 40% reduction in Hamilton Anxiety Scale score; 54%
with buspirone v 61% with diazepam; P values not reported).41

Versus antidepressants: See benefits of antidepressants,
p 1312. Versus hydroxyzine: See benefits of hydroxyzine, p 1310.

Harms: The systematic review gave no information on harms.20 One sub-
sequent RCT found that, compared with placebo, buspirone signifi-
cantly increased the proportion of people with nausea (27/80
[34%] with buspirone v 11/82 [13%] with placebo; RR 2.5, 95%
CI 1.3 to 4.7; NNH 5, 95% CI 4 to 14), dizziness (51/80 [64%] with
buspirone v 10/82 [12%] with placebo; RR 5.2, 95% CI 2.9 to 9.6;
NNH 2, 95% CI 2 to 3), and somnolence (15/80 [19%] with
buspirone v 6/82 [7%] with placebo; RR 2.6, 95% CI 1.0 to 6.3;
NNH 9, 95% CI 5 to 104).39 Diazepam was associated with more
fatigue and weakness compared with buspirone but less headache
and dizziness.41 Pregnancy and breast feeding: We found no
evidence on the effects of buspirone during pregnancy or breast
feeding..

Comment: We found one non-systematic review (8 RCTs, 520 people) that was
sponsored by pharmaceutical companies and had been included in
regulatory submissions for buspirone.42 It found that buspirone
significantly increased the proportion of people “much or very much
improved” as rated by their physician compared with placebo (54%
with buspirone v 28% with placebo; P ≤ 0.001). Another non-
systematic industry funded review (8 RCTs) comparing benzodi-
azepines versus placebo or buspirone found that recent use of
benzodiazepines limited the effectiveness of buspirone in people
with generalised anxiety disorder.38

OPTION HYDROXYZINE

Three RCTs comparing hydroxyzine versus placebo found different results.
Two RCTs found that, compared with placebo, hydroxyzine improved
symptoms of anxiety at 4 or 12 weeks, but a third RCT found no
significant difference in the proportion of people with improved symptoms
of anxiety at 5 weeks. One of the RCTs found that hydroxyzine increased
somnolence and headaches compared with placebo. One RCT found no
significant difference between hydroxyzine and bromazepam in the
proportion of people who responded after 6 weeks. Another RCT found no
significant difference between hydroxyzine and buspirone in the
proportion of people who responded after 4 weeks.

Benefits: Versus placebo: We found one non-systematic review (2 RCTs,
354 people)43 and one additional RCT.44 The first RCT (110 people)
identified by the review found that hydroxyzine (50 mg/day) signifi-
cantly improved Clinical Global Impression Scale scores after
4 weeks compared with placebo (mean improvement 1.53 with
hydroxyzine v 0.95 with placebo; P < 0.02).43 The second RCT
(244 people entered, 213 people analysed) identified by the review
compared three interventions: hydroxyzine, buspirone, and placebo
for 28 days, followed by placebo in all groups for 7 days. It found no
significant difference between hydroxyzine 50 mg/day and placebo
in the proportion of people with a Hamilton Anxiety Scale (HAM-A)
score reduction of 50% or greater at 35 days (30/71 [42%] with
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hydroxyzine v 20/70 [29%] with placebo; RR 1.50, 95% CI 0.93 to
2.23; not intention to treat).43 The additional RCT (369 people) also
compared three interventions: hydroxyzine, bromazepam, and pla-
cebo for 12 weeks, followed by placebo in all groups for 1 week.44

It found that, compared with placebo, hydroxyzine significantly
increased the proportion of people who responded at 42 days
(response defined as ≥ 50% reduction in HAM-A scores from
baseline; P = 0.022; absolute numbers presented graphically).
Versus benzodiazepines: The additional RCT found no significant
difference in the proportion of people who responded at 42 days
between hydroxyzine and bromazepam (response defined as a
HAM-A score reduction of ≥50%; reported as non-significant, no
further data provided).44 Versus buspirone: The second RCT
identified by the non-systematic review also found no significant
difference between hydroxyzine and buspirone in the proportion of
people who responded at 28 days (response defined as HAM-A
score reduction of ≥ 50%: 30/71 [42%] with hydroxyzine v 26/72
[36%] with buspirone; RR 1.20, 95% CI 0.78 to 1.80).43

Harms: Versus placebo: The second RCT (244 people) identified by the
review found that, compared with placebo, more people taking
hydroxyzine had somnolence (AR 10% with hydroxyzine v 0% with
placebo) and headaches (AR 6% with hydroxyzine v 1% with pla-
cebo).43 Overall adverse effects were reported in 40% of people
taking hydroxyzine and 28% taking placebo.

Comment: None.

OPTION ABECARNIL

One RCT found limited evidence that low dose abecarnil improved
symptoms compared with placebo. Another RCT found no significant
difference in symptoms at 6 weeks between abecarnil and placebo or
diazepam. Both RCTs found that abecarnil increased drowsiness
compared with placebo.

Benefits: We found no systematic review, but found two multicentre RCTs of
abecarnil (an anxiolytic).29,45 The first RCT (129 people) compared
3 weeks of treatment with abecarnil (3–9, 7.5–15, and 15–30 mg/
day) versus placebo.45 Within each group the dose was escalated
from the minimum to the maximum over the length of the trial. It
found that lower doses of abecarnil (3–9 mg/day) significantly
improved symptoms compared with placebo (outcome 50% reduc-
tion in Hamilton Anxiety Scale score 19/31 [61%] with abecarnil v

8/26 [31%] with placebo; RR 1.99, 95% CI 1.05 to 3.78), but
found no significant difference in symptoms between higher doses
of abecarnil and placebo. Results were not calculated by intention
to treat (12/34 [35%] people withdrew with abecarnil 15–30 mg/
day v 4/35 [11%] with abecarnil 7.5–15 mg/day v 1/32 [3%] with
abecarnil 3–9 mg/day v 2/28 [7%] with placebo).45 The second
RCT (310 people) compared three interventions: abecarnil
(7.5–17.5 mg/day), diazepam (15–35 mg/day), and placebo.29 It
found no significant difference between abecarnil and placebo or
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diazepam in the proportion of people with moderate improvement
on the Clinical Global Impression scores at 6 weeks (AR for moderate
improvement 62% with abecarnil v 56% with placebo v 73% with
diazepam; reported as non-significant; P values not reported).29

Harms: The first RCT found that abecarnil (3–9 mg/day) was associated with
fatigue (4/32 [13%] with abecarnil v 0/28 [0%] with placebo),
equilibrium loss (2/32 [6%] with abecarnil v 0/28 [0%] with pla-
cebo), and drowsiness (10/32 [31%] with abecarnil v 4/28 [14%]
with placebo). Higher doses were associated with more adverse
effects (62% of people taking abecarnil 15–30 mg experienced at
least 1 adverse effect v 51% of people taking abecarnil 7.5–15 mg
v 22% with abecarnil 3–9 mg v 21% with placebo).45

Comment: None.

OPTION ANTIDEPRESSANTS

RCTs have found that antidepressants (imipramine, opipramol, paroxetine,
and venlafaxine) improve symptoms over 4–28 weeks compared with
placebo. RCTs found no significant difference among these
antidepressants or between antidepressants and benzodiazepines or
buspirone. RCTs and observational studies have found that
antidepressants are associated with sedation, dizziness, nausea, falls,
and sexual dysfunction.

Benefits: Versus placebo: We found one systematic review (search date
2002, 8 RCTs, 2058 people),46 one subsequent47 and one addi-
tional RCT.48 The review found that antidepressants (imipramine,
paroxetine, and venlafaxine) significantly increased the proportion
of people who responded at 8–28 weeks compared with placebo (4
RCTs, proportion of people who failed to respond 277/606 [46%]
with antidepressants v 280/449 [62%] with placebo; RR of not
responding 0.70, 95% CI 0.62 to 0.79; NNT 6, 95% CI 5 to 9).46 It
also found that each antidepressant significantly increased
response rates compared with placebo: imipramine (1 RCT;
RR 0.67, 95% CI 0.50 to 0.91; NNT 4, 95% CI 3 to 14), venlafaxine
(2 RCTs; RR 0.68, 95% CI 0.46 to 0.99; NNT 5, 95% CI 4 to 9), and
paroxetine (1 RCT; RR 0.72, 95% CI 0.56 to 0.92; NNT 7, 95% CI 4
to 25).46 The subsequent RCT compared paroxetine (20 or 40 mg/
day) versus placebo.47 It found that, compared with placebo,
paroxetine at either dose significantly increased response rates
(response defined as Clinical Global Impression [CGI] scores ≤ 2:
paroxetine 20 mg/day: 116/188 [62%] v 82/180 [45%]; RR 1.36,
95% CI 1.11 to 1.64; NNT 6, 95% CI 4 to 13; paroxetine 40 mg/
day: 134/197 [68%] v 82/180 [45%]; RR 1.49, 95% CI 1.24 to
1.79; NNT 4, 95% CI 3 to 6).47 The additional RCT (318 people)
compared three treatments: opipramol (a tricyclic antidepressant
with minimal serotonin reuptake blocking properties), alprazolam,
or placebo over 28 days.48 It found that opipramol significantly
increased response rate after 28 days compared with placebo
(response defined as CGI scale score of < 2; 63/100 [63%] with
opipramol v 50/107 [47%] with placebo; RR 1.35, 95% CI 1.05 to
1.69; NNT 7; 95% CI 1 to 26). Versus each other: The systematic
review46 identified one RCT (56 people) that found no significant
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difference between paroxetine and imipramine in the proportion of
people who responded over 8 weeks of treatment (proportion who
failed to respond 3/36 [8%] with paroxetine v 2/30 [7%] with
imipramine; RR of failing to respond 1.73, 95% CI 0.31 to 9.57).
Versus benzodiazepines: The systematic review46 identified two
RCTs49,50 and we found one additional RCT.48 The first RCT (230
people) identified by the review compared variable doses of four
interventions: imipramine, trazodone, diazepam, and placebo.49 It
found similar improvements among groups in participant assessed
global improvement after 8 weeks of treatment (results not inten-
tion to treat; 73% of people improved with imipramine v 67% with
trazodone v 66% with diazepam).49 The RCT did not directly com-
pare the significance of differences between groups. The second
RCT (81 people) identified by the review compared paroxetine,
imipramine, and 2’-chlordesmethyldiazepam for 8 weeks.50 It
found that paroxetine and imipramine significantly improved anxiety
after 8 weeks compared with 2’-chlordesmethyldiazepam (mean
Hamilton Anxiety Scale score: 11.1 with paroxetine v 10.8 with
imipramine v 12.9 with 2’-chlordesmethyldiazepam; P = 0.05 for
either comparison v 2’-chlordesmethyldiazepam). The additional RCT
found no significant difference between opipramol and alprazolam in
response rate over 28 days (63/100 [63%] with opipramol v 67/105
[64%] with alprazolam; RR 1.01, 95% CI 0.79 to 1.25).48 Versus
buspirone: One RCT (365 people) identified by the review46 com-
pared four interventions: venlafaxine at two different doses (75 or
150 mg/day), buspirone (30 mg/day), and placebo over 8 weeks. It
found similar response rates between venlafaxine and buspirone
after 8 weeks of treatment (response defined as CGI score of 1 or 2;
54/87 [62%] with venlafaxine 75 mg v 44/89 [49%] with venlafaxine
150 mg v 52/95 [55%] with buspirone; P values not reported).40

Harms: Withdrawals: The review found no significant difference between
antidepressants and placebo in the proportion of people who
withdrew for any cause (403/1273 [31%] with antidepressants v

240/678 [35%] with placebo; RR 0.95, 95% CI 0.73 to 1.24).46 A
survival analysis of the two RCTs of venlafaxine (767 people)
identified by the review46 found no significant difference between
venlafaxine and placebo in the proportion of people who withdrew
because of adverse effects over 6 months (36/253 [14%] with
venlafaxine v 91/514 [18%] with placebo; RR 1.24, 95% CI 0.87 to
1.77).51 Common adverse events: The review found that people
taking venlafaxine were more likely to report nausea, dry mouth,
insomnia, constipation, flatulence, anorexia, somnolence, and
sexual dysfunction than people taking placebo.46 One RCT found
sedation, confusion, dry mouth, and constipation with both imi-
pramine and trazodone.49 RCTs reported nausea, somnolence, dry
mouth, sweating, constipation, anorexia, and sexual dysfunction
with venlafaxine. Most of the adverse effects (apart from dizziness
and sexual dysfunction) decreased over 6 months in those who
continued to take the medication. There have been case reports of
nausea in people taking paroxetine.50 Adverse effects when
discontinuing treatment: Abrupt discontinuation of selective
serotonin reuptake inhibitors has been associated with adverse
effects including dizziness, headache, nausea, vomiting, diarrhoea,
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movement disorders, insomnia, irritability, visual disturbance, leth-
argy, anorexia, and lowered mood. One RCT (120 people receiving
maintenance selective serotonin reuptake inhibitors for depression)
found that significantly more people had adverse effects when
discontinuing paroxetine or sertraline compared with people discon-
tinuing fluoxetine (60% with paroxetine v 66% with sertraline v 16%
taking fluoxetine; P < 0.01 for paroxetine or sertraline v fluoxet-
ine).52 Overdose: In a series of 239 coroner directed necropsies
from 1970–1989, tricyclic antidepressants were considered to be a
causal factor in 12% of deaths and hypnosedatives (primarily
benzodiazepines and excluding barbiturates) in 8% of deaths.53

Accidental poisoning: Tricyclic antidepressants are a major cause
of accidental poisoning.54 A study estimated that there was one
death for every 44 children admitted to hospital after ingestion of
tricyclic antidepressants.55 Hyponatraemia: One case series
reported 736 incidents of hyponatraemia in people taking selective
serotonin reuptake inhibitors; 83% of episodes were in hospital
inpatients aged over 65 years.56 It is not possible to establish
causation from this type of data. Falls: One retrospective cohort
study (2428 elderly residents of nursing homes) found an increased
risk of falls in new users of antidepressants (665 people taking
tricyclic antidepressants; adjusted RR 2.0, 95% CI 1.8 to 2.2; 612
people taking selective serotonin reuptake inhibitors; adjusted
RR 1.8, 95% CI 1.6 to 2.0; and 304 people taking trazodone;
adjusted RR 1.2, 95% CI 1.0 to 1.4).57 The increased rate of falls
persisted through the first 180 days of treatment and beyond. One
case control study (8239 people aged ≥ 66 years, treated in
hospital for hip fracture) found an increased risk of hip fracture in
those taking antidepressants (adjusted OR, selective serotonin
reuptake inhibitors 2.4, 95% CI 2.0 to 2.7; secondary amine
tricyclic antidepressants such as nortriptyline 2.2, 95% CI 1.8 to
2.8; and tertiary amine tricyclic antidepressants such as amitriptyl-
ine 1.5, 95% CI 1.3 to 1.7).58 This study could not control for
confounding factors; people taking antidepressants may be at
increased risk of hip fracture for other reasons. In pregnancy: We
found no reports of harmful effects in pregnancy. One case control
study found no evidence that imipramine or fluoxetine increased the
rate of malformations in pregnancy.59 Sexual dysfunction: A
survey (1022 people mostly suffering from depression; 610
women) of people using antidepressants with acceptable sexual
function before antidepressant treatment has reported the inci-
dence of sexual dysfunction (decreased desire, delayed ejaculation,
and anorgasmia) to be 71% with paroxetine, 67% with venlafaxine,
and 63% with fluvoxamine.60

Comment: None.

OPTION ANTIPSYCHOTIC DRUGS

One large RCT found that trifluoperazine reduced anxiety after 4 weeks
compared with placebo, but caused more drowsiness, extrapyramidal
reactions, and other movement disorders.

Generalised anxiety disorder
M

en
ta

lh
ea

lt
h

1314

 BMJ Publishing Group Ltd 2004



Benefits: We found no systematic review. We found one RCT (415 people)
comparing 4 weeks of trifluoperazine treatment (2–6 mg/day) ver-
sus placebo.61 It found that trifluoperazine significantly reduced the
total score on the Hamilton Anxiety Scale compared with placebo
(difference 14 points; P < 0.001).

Harms: The RCT reported more cases of drowsiness (43% with trifluopera-
zine v 25% with placebo) and extrapyramidal reactions and move-
ment disorders (17% with trifluoperazine v 8% with placebo) with
trifluoperazine compared with placebo.61 A cohort study found that
in the longer term, rates of tardive dyskinesia are increased if
trifluoperazine treatment is frequently interrupted.62

Comment: None.

OPTION � BLOCKERS

We found no RCTs on the effects of � blockers in people with generalised
anxiety disorder.

Benefits: We found no systematic review or RCTs.

Harms: We found no RCTs.

Comment: None.

OPTION KAVA

One systematic review in people with a variety anxiety disorders,
including generalised anxiety disorder, found that kava reduced
symptoms of anxiety over 1–24 weeks compared with placebo. It is
unclear whether results of the review are generalisable to people with
generalised anxiety disorder. Observational evidence suggests that kava
may be associated with hepatotoxicity.

Benefits: Versus placebo: We found one systematic review (search date
2002, 11 RCTs, 645 people with a variety of anxiety disorders,
including generalised anxiety disorder, preoperative anxiety, and
climacteric).63 It found that kava significantly improved Hamilton
Anxiety Scale scores over 1–24 weeks compared with placebo (6
RCTs, 345 people: WMD 4.97, 95% CI 1.14 to 8.81).

Harms: The review gave little information on adverse effects.63 Eight RCTs
identified by the review found that kava was associated with adverse
effects, including stomach complaints, restlessness, drowsiness,
tremor, headache, and tiredness.63 We found one systematic
review (search date 2000, 30 studies including 9 clinical trials)
assessing adverse effects associated with kava.64 Adverse effects in
the clinical trials were gastrointestinal symptoms, tiredness, rest-
lessness, tremor, and headache. Post-marketing surveillance
(4049 adults taking 150 mg/day kava extract) found an adverse
reaction rate of 1.5% (61/4094). Case reports included five cases
of dermatological reactions, four cases of acute dyskinesias, nine
cases of liver damage, and one case of myoglobulinuria (the
incidence of these adverse effects was not reported).64 One case
was found where kava may have interacted with alprazolam, leading
to decreased in level of consciousness.64
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Comment: It is unclear whether results of the review are generalisable to
people with generalised anxiety disorder as we were unable to
ascertain how many people in the RCTs included in the review had
generalised anxiety disorder.63 The review found that, although
research about kava has been published in languages other than
English, there was a trend for positive results to be published in
English and negative results in other languages and that this could
lead to a bias when extracting data.63 There have been concerns
that kava may cause liver damage.65

GLOSSARY
Applied relaxation A technique involving training in relaxation techniques and self
monitoring of symptoms without challenging beliefs.
Cognitive behavioural therapy Brief (20 sessions over 12–16 weeks) structured
treatment incorporating elements of cognitive therapy and behavioural therapy.
Covers a variety of techniques. Behavioural therapy is based on learning theory and
concentrates on changing behaviour. Cognitive therapy is aimed at identifying
anxiety associated thoughts and beliefs, changing over monitoring of physical
symptoms, and minimising the catastophising that characterises generalised
anxiety disorder. This is combined with relaxation, exercise, and testing the validity
of beliefs in real life situations. Cognitive restructuring involves systematic chal-
lenging of thought processes and underlying assumptions related to the symptoms.
Exposure entails being confronted (through visualisation, image, or the stimulus)
with an anxiogenic stimulus in a repetitive and prolonged manner. Relaxation

involves practising techniques that lead to muscular or bodily relaxation. System-

atic desensitisation is a type of exposure.

Substantive changes
Antidepressants One RCT added;47 conclusions unchanged.
Hydroxyzine One RCT found no significant difference between hydroxyzine and
bromazepam in the proportion of people who responded after 6 weeks. Hydroxyzine
recategorised as Likely to be beneficial.
Cognitive behavioural therapy Three RCTs added;24–26 conclusions unchanged.
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Obsessive compulsive disorder
Search date September 2003

G Mustafa Soomro

QUESTIONS

Effects of initial treatments in adults . . . . . . . . . . . . . . . . . . . . . . .1322
Best forms of maintenance treatment in adults . . . . . . . . . . . . . . .1329
Effects of treatments in adults who have not responded to initial
treatment with serotonin reuptake inhibitors . . . . . . . . . . . . . . . . .1330

INTERVENTIONS

INITIAL TREATMENT
Beneficial
Behavioural therapy. . . . . . . .1326
Cognitive or cognitive behavioural

therapy . . . . . . . . . . . . . . .1327
Serotonin reuptake inhibitors

(citalopram, clomipramine,
fluoxetine, fluvoxamine,
paroxetine, sertraline) . . . .1322

Unknown effectiveness
Behavioural or cognitive therapy

plus serotonin reuptake inhibitors
(compared with behavioural or
cognitive therapy alone) . . .1328

Electroconvulsive therapy. . . .1329
Venlafaxine. . . . . . . . . . . . . .1322

MAINTENANCE TREATMENT
Unknown effectiveness
Optimum duration of maintenance

treatment with serotonin

reuptake inhibitors . . . . . . .1329

IN PEOPLE WHO DO NOT
RESPOND TO INITIAL
TREATMENT WITH SEROTONIN
REUPTAKE INHIBITORS

Likely to be beneficial
Addition of antipsychotics to

serotonin reuptake
inhibitors. . . . . . . . . . . . . .1330

To be covered in future updates
Deep brain stimulation
Other adjuvant/augmentation drug

treatment
Other drug monotherapies
Other forms of psychotherapy
Psychosurgery
Transcranial magnetic stimulation

See glossary, p 1331

Key Messages

Initial treatment
¶ Behavioural therapy We found no RCTs comparing behavioural therapy versus

no treatment. One systematic review and subsequent RCTs have found that
behavioural therapy improves symptoms compared with relaxation. The review
and one subsequent RCT found no significant difference in symptoms over
4–16 weeks between behavioural therapy and cognitive therapy. One subse-
quent RCT found limited evidence that group behavioural therapy improved
symptoms after 12 weeks compared with group cognitive behavioural therapy.

¶ Cognitive or cognitive behavioural therapy We found no RCTs comparing
cognitive therapy versus no treatment. One RCT found that cognitive behav-
ioural group therapy improved symptoms and quality of life compared with no
treatment after 12 weeks. One systematic review and one subsequent RCT

M
entalhealth

1319

Clin Evid 2004;11:1319–1334. BMJ Publishing Group Ltd 2004



found no significant difference in symptoms over 4–16 weeks between behav-
ioural therapy and cognitive therapy. Another subsequent RCT found limited
evidence that group behavioural therapy improved symptoms over 12 weeks
compared with group cognitive behavioural therapy.

¶ Serotonin reuptake inhibitors (citalopram, clomipramine, fluoxetine,
fluvoxamine, paroxetine, sertraline) RCTs have found that selective and
non-selective serotonin reuptake inhibitors (citalopram, clomipramine, fluoxe-
tine, fluvoxamine, paroxetine) improve symptoms compared with placebo. Two
systematic reviews found inconsistent results about the effects of sertraline
compared with placebo. RCTs have found that selective and non-selective
serotonin reuptake inhibitors (citalopram, clomipramine, fluoxetine, fluvoxamine,
paroxetine, sertraline) improve symptoms compared with tricyclic antidepres-
sants or monoamine oxidase inhibitors. RCTs have found no consistent evidence
of a difference in efficacy among serotonin reuptake inhibitors, but have found
that the non-selective serotonin reuptake inhibitor clomipramine is associated
with more adverse effects than selective serotonin reuptake inhibitors.

¶ Behavioural or cognitive therapy plus serotonin reuptake inhibitors
(compared with behavioural or cognitive therapy alone) RCTs provided
insufficient evidence to assess the effects of adding serotonin reuptake
inhibitors to behavioural or cognitive therapy.

¶ Electroconvulsive therapy We found no RCTs of electroconvulsive therapy in
people with obsessive compulsive disorder.

¶ Venlafaxine One RCT provided insufficient evidence to compare venlafaxine
versus clomipramine.

Maintenance treatment
¶ Optimum duration of treatment with serotonin reuptake inhibitors RCTs

provided insufficient evidence to define the optimum duration of treatment with
serotonin reuptake inhibitors.

In people who do not respond to selective and non-selective serotonin
reuptake inhibitors
¶ Addition of antipsychotics in people who have not responded to serot-

onin reuptake inhibitors Three small RCTs in people unresponsive to serot-
onin reuptake inhibitors found that the addition of antipsychotics improved
symptoms compared with placebo.

DEFINITION Obsessive compulsive disorder involves obsessions, compulsions,
or both, that are not caused by drugs or a physical disorder, and
which cause significant personal distress or social dysfunction.1,2

The disorder may have a chronic or an episodic course (see
glossary, p 1331). Obsessions are recurrent and persistent ideas,
images, or impulses that cause pronounced anxiety and that the
person perceives to be self produced. Compulsions are repetitive
behaviours or mental acts performed in response to obsessions or
according to certain rules, which are aimed at reducing distress or
preventing certain imagined dreaded events. People with obsessive
compulsive disorder may have insight into their condition, in that
obsessions and compulsions are usually recognised and resisted.
There are minor differences in the criteria for obsessive compulsive
disorder between the third, revised third, and fourth editions of the
Diagnostic and Statistical Manual (DSM-III, DSM-III-R, and DSM-
IV)1 and The ICD-10 Classification of Mental and Behavioural

Disorders.2
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INCIDENCE/
PREVALENCE

One national, community based survey of obsessive compulsive
disorder in the UK (1993, 10 000 people) found that 1% of men
and 1.5% of women reported symptoms in the past month.3 An
epidemiological catchment area (ECA) survey carried out in the USA
in 1984 (about 10 000 people) found age and sex standardised
annual prevalence of obsessive compulsive disorder in people aged
26–64 years of 1.3%, and lifetime prevalence of 2.3%.4 Subse-
quent cross national surveys using methodology comparable to ECA
found age and sex standardised annual and lifetime prevalence in
people aged 26–64 years as follows: Canada (survey size about
2200 people), annual prevalence 1.4% (SE 0.25), and lifetime
prevalence 2.3% (SE 0.32); Puerto Rico (survey size about 1200
people), annual prevalence 1.8% (SE 0.39), and lifetime preva-
lence 2.5% (SE 0.46); Germany (survey size 4811 people), annual
prevalence 1.6% (SE 0.57), and lifetime prevalence 2.1% (SE
0.66); Taiwan (survey size about 7400 people), annual prevalence
0.4% (SE 0.07), and lifetime prevalence 0.7% (SE 0.10); Korea
(survey size about 4000 people), annual prevalence 1.1% (SE
0.10), and lifetime prevalence 1.9% (SE 0.20); and New Zealand
(survey size about 1200 people), annual prevalence 1.1% (SE
0.31), and lifetime prevalence 2.2% (SE 0.42).4

AETIOLOGY/
RISK FACTORS

The cause of obsessive compulsive disorder is uncertain. Behav-
ioural, cognitive, genetic, and neurobiological factors have been
implicated.5–11 Risk factors include a family history of obsessive
compulsive disorder, being single (which could be a consequence of
the disorder), and belonging to a higher socioeconomic class.12

Other risk factors include cocaine abuse, female sex, not being in
paid employment, past history of alcohol dependence, affective
disorder, and phobic disorder.4

PROGNOSIS One study (144 people followed for a mean of 47 years) found that
an episodic course of obsessive compulsive disorder was more
common during the initial years (about 1–9 years), but a chronic
course was more common afterwards.13 Over time, the study found
that 39–48% of people had symptomatic improvement. A 1 year
prospective cohort study found that 46% of people had an episodic
course and 54% had a chronic course.14

AIMS OF
INTERVENTION

To improve symptoms, and to reduce the impact of illness on social
functioning and quality of life, with minimal adverse effects of
treatment.

OUTCOMES Severity of symptoms; social functioning; and adverse effects of
treatment. Commonly used instruments for measuring symptoms
include the Hamilton Anxiety Rating scale; the Hamilton Depression
Rating scale; and the Yale-Brown Obsessive Compulsive Scale,
which is observer rated and well validated. It rates severity of both
obsessions and compulsions across five dimensions (time spent,
interference with functioning, distress, resistance, and control),
each on a five point scale from 0–4 (0 means that the dimension is
absent and 4 means that the dimension is present to extremely
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severe degree). The total score range of obsessions and compul-
sions combined is 0–40 (the higher the score the more severe the
condition).15–17 Most trials use a 25% reduction in Yale-Brown scale
scores from baseline as indicative of clinically important improve-
ment, but some studies use a 35% reduction.17

METHODS Clinical Evidence search and appraisal September 2003.

QUESTION What are the effects of initial treatments in adults?

OPTION SEROTONIN REUPTAKE INHIBITORS (CITALOPRAM,
CLOMIPRAMINE, FLUOXETINE, FLUVOXAMINE,
PAROXETINE, SERTRALINE)

RCTs have found that selective and non-selective serotonin reuptake
inhibitors (citalopram, clomipramine, fluoxetine, fluvoxamine, paroxetine)
improve symptoms compared with placebo. Two systematic reviews found
inconsistent results about the effects of sertraline compared with
placebo. RCTs have found that selective and non-selective serotonin
reuptake inhibitors (citalopram, clomipramine, fluoxetine, fluvoxamine,
paroxetine, sertraline) improve symptoms compared with tricyclic
antidepressants or monoamine oxidase inhibitors. One RCT found no
significant difference in symptoms between clomipramine and venlafaxine,
but it is likely to have been underpowered to detect a clinically important
difference. RCTs have found no consistent evidence of a difference in
efficacy among serotonin reuptake inhibitors, but have found that the
non-selective serotonin reuptake inhibitor clomipramine is associated with
more adverse effects than selective serotonin reuptake inhibitors.

Benefits: Versus placebo: We found two systematic reviews (search dates
199418 and not reported19) and three subsequent RCTs.20–22 The
two systematic reviews and three subsequent RCTs found that
selective or non-selective serotonin reuptake inhibitors (citalopram,
clomipramine, fluoxetine, fluvoxamine, paroxetine) significantly
improved symptoms compared with placebo (see comment
below).18–22 One of the reviews found that sertraline significantly
improved symptoms compared with placebo,18 and the other review
found no significant difference in symptoms (see table 1,
p 1334).19 Versus each other: We found two systematic
reviews18,19 and five subsequent RCTs.23–27 All found no significant
difference in symptoms between different selective and non-
selective serotonin reuptake inhibitors.18,19,23–27 The first review
(search date 1994, 85 people, 3 RCTs) found no significant
difference in symptoms among clomipramine, fluoxetine and fluvox-
amine (SMD –0.04, 95% CI –0.43 to +0.35).18 The second review
(search date not reported) found no significant difference in symp-
toms between clomipramine and fluvoxamine (4 RCTs, including 2
RCTs from the first review; change in Yale-Brown scale score; SMD
+1.23, 95% CI –1.11 to +3.56).19 It also found no significant
difference in symptoms between clomipramine and fluoxetine (1
RCT, not included in the first review, 55 people; change in Yale-
Brown scale score; SMD +1.40, 95% CI –5.74 to +2.94) or
clomipramine and paroxetine (1 RCT not included in the first review,
300 people; change in Yale-Brown scale score; SMD 0.00, 95% CI
–1.94 to +1.94).19 The first subsequent RCT (170 people) found
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that sertraline significantly improved symptoms compared with
clomipramine (8% greater mean reduction in Yale-Brown scale
score, P = 0.036; see comment below).23 The second subsequent
RCT (133 people) found no significant difference in symptoms
between clomipramine and fluvoxamine (change in Yale-Brown
scale score, 12.6 with clomipramine v 12.3 with fluvoxamine;
reported as non-significant, no further data reported).24 The third
subsequent RCT (227 people, double blind) found no significant
difference between clomipramine (150–300 mg) and fluvoxamine
(150–300 mg) in severity of symptoms after 10 weeks (mean
reduction in Yale-Brown scale score about 12 in both groups; P
value not reported; proportion of people achieving at least 35%
reduction in Yale-Brown scale score 65% with clomipramine v 62%
with fluvoxamine, reported as non-significant).25 The fourth subse-
quent RCT (150 people) compared sertraline (50–200 mg) versus
fluoxetine (20–80 mg).26 It found similar symptom severity at
24 weeks between sertraline and fluoxetine (reduction in Yale-
Brown scale score 9.6 with sertraline v 9.7 with fluoxetine, CI not
reported). The fifth subsequent RCT (30 people, observer blinded)
compared three interventions: fluvoxamine, paroxetine, and citalo-
pram.27 It found no significant difference in symptoms among
drugs, but was too small to exclude a clinically important difference.
Versus tricyclic antidepressants and monoamine oxidase
inhibitors: We found one systematic review18 and two subsequent
RCTs.28,29 These found that serotonin reuptake inhibitors signifi-
cantly improved symptoms compared with tricyclic antidepressants
or monoamine oxidase inhibitors. The systematic review (search
date 1994, 7 RCTs, 147 people with obsessive compulsive disor-
der, including 67 children/adolescents) found that, compared with
tricyclic antidepressants (desipramine, imipramine, nortripytyline)
or monoamine oxidase inhibitors (clorgiline, phenelzine), clomi-
pramine significantly improved symptoms (SMD 0.65, 95% CI 0.36
to 0.92).18 The first subsequent RCT (54 people) compared three
interventions: fluoxetine, phenelzine (a monoamine oxidase inhibi-
tor), and placebo.28 It found that fluoxetine significantly improved
symptoms over 10 weeks compared with phenelzine or placebo
(mean reduction in Yale-Brown scale score 2.8 with fluoxetine v 1.7
with phenelzine v 0.2 with placebo; P < 0.05 for fluoxetine v either
comparator). The second subsequent RCT (164 people with con-
current obsessive compulsive disorder and major depressive disor-
der) found that sertraline significantly increased the proportion of
people who had a clinically important reduction in obsessive com-
pulsive symptoms compared with desipramine (> 40% improve-
ment on Yale-Brown scale, 38/79 [48%] with sertraline v 26/85
[31%] with desipramine; P = 0.01) and significantly increased the
proportion of people with remission of depressive symptoms (< 7
on Hamilton Depression Rating Scale, 39/79 [49%] with sertraline v

30/85 [35%] with desipramine; P = 0.04).29 Versus venlafaxine:
We found one RCT (73 people), which compared clomipramine
(150–225 mg daily, 47 people) versus venlafaxine (225–350 mg
daily, 26 people).30 It found no significant difference in response at
12 weeks between clomipramine and venlafaxine (response defined
as ≥ 35% reduction in Yale-Brown scale score and Clinical Global
Impression Scale score of ≥ 2, 9/25 [36%] v 20/40 [50%]; RR 1.39,
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95% CI 0.76 to 2.55). Versus behavioural therapy: We found one
systematic review (search date 1997, number of studies and people
not reported).31 It found no significant difference in symptoms among
serotonin reuptake inhibitors, behavioural therapy (see glossary,
p 1331), and placebo, but these conclusions must be treated with
caution as the review made indirect comparisons of effect sizes
(standardised mean differences).31 Plus behavioural or cognitive
therapy: See behavioural or cognitive therapy plus serotonin
reuptake inhibitors, p 1328.

Harms: Versus placebo: One systematic review (search date 1995, 16
RCTs) found that serotonin reuptake inhibitors significantly
increased overall adverse effects (unspecified) compared with pla-
cebo (RRI v placebo: 54% with clomipramine, 11% with fluoxetine,
19% with fluvoxamine, and 27% with sertraline).32 The other
systematic reviews gave no information on adverse effects.18,19 The
first subsequent RCT found that fluoxetine significantly increased
tremor (P < 0.001), dry mouth (P < 0.001), and nausea
(P < 0.01) compared with placebo (absolute numbers presented
graphically).20 The second subsequent RCT found that citalopram
significantly increased nausea, insomnia, fatigue, sweating, dry
mouth, and ejaculatory failure compared with placebo
(P < 0.05).21 The third subsequent RCT (253 people) found that
more people withdrew because of adverse effects with controlled
release fluvoxamine than with placebo (20% with fluvoxamine v 7%
with placebo; P value not reported).22 Compared with placebo,
fluvoxamine increased insomnia (35% with fluvoxamine v 20% with
placebo), somnolence (27% v 11%), asthenia (25% v 8%, nausea
(34% v 13%), diarrhoea (18% v 8%), anorexia (13% v 5%), and
decreased libido (7% v 3%). Versus each other: The systematic
reviews gave no information on adverse effects.18,19 Three subse-
quent RCTs found that clomipramine increased adverse effects
compared with selective serotonin reuptake inhibitors,23–25 and one
subsequent RCT26 found no significant difference in adverse effects
between the selective serotonin reuptake inhibitors sertraline and
fluoxetine. The first subsequent RCT (170 people) found that
significantly more people withdrew because of adverse effects with
clomipramine than with sertraline (P < 0.05).23 Clomipramine was
associated with dry mouth, nausea, tremor, anxiety, and constipa-
tion, whereas sertraline was associated with nausea and diarrhoea.
The second subsequent RCT (133 people) found that clomipramine
significantly increased dry mouth (38% v 10%) and constipation
(26% v 10%) compared with fluvoxamine (P < 0.05).24 The third
subsequent RCT comparing clomipramine versus fluvoxamine (227
people) found that more people stopped clomipramine prematurely
(16% withdrew with clomipramine v 8% with fluvoxamine; CI not
reported), and found that clomipramine significantly increased the
proportion of people who had anticholinergic adverse effects (dry
mouth 43% with clomipramine v 10% with fluvoxamine; constipa-
tion 25% v 9%; tremor 22% v 9%; and dizziness 18% v 7%;
P = 0.05 for frequency of all anticholinergic adverse effects with
clomipramine v fluvoxamine).25 The fourth subsequent RCT found
no significant difference in adverse effects between sertraline and
fluoxetine.26 The fifth subsequent RCT gave no information on
adverse effects.27 One systematic review (search date 1997) of
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controlled and uncontrolled studies found that the withdrawal rate
because of adverse effects was 11% with clomipramine, 10% with
fluoxetine, 13% with fluvoxamine, 9% with sertraline, and 11% with
paroxetine.31 One non-systematic review of three prospective
cohort studies and five surveys found that fluoxetine during preg-
nancy did not increase the risk of spontaneous abortion or major
malformation (numerical values not provided).33 The review
included one prospective cohort study (174 people) and three
surveys that found similar outcomes with other selective serotonin
reuptake inhibitors (sertraline, paroxetine, and fluvoxamine). One
prospective cohort study of 55 preschool children exposed to
fluoxetine in utero found no significant difference from unexposed
children in global IQ, language, or behaviour. It included no infor-
mation on long term harms for the other selective serotonin
reuptake inhibitors. The non-systematic review of effects in preg-
nancy did not describe how articles were selected.33 Versus
tricyclic antidepressants and monoamine oxidase inhibitors:
The systematic review gave no information on adverse effects.18

The second subsequent RCT (164 people) found that significantly
more people discontinued treatment because of adverse effects
with desipramine than with sertraline (26% v 10%; P = 0.009).29

One systematic review comparing the harms of selective serotonin
reuptake inhibitors versus tricyclic antidepressants found that
selective serotonin reuptake inhibitors were associated with fewer
anticholinergic adverse effects but more nausea, diarrhoea, anxiety,
agitation, insomnia, and headache.34 Versus venlafaxine: The RCT
(73 people) found that significantly more people had overall adverse
effects with clomipramine than with venlafaxine (43/47 [92%]
with clomipramine v 16/26 [62%] with venlafaxine; P = 0.002).30 It
found that, compared with venlafaxine, clomipramine significantly
increased the proportion of people who had dry mouth (16/47 [34%]
with clomipramine v 3/26 [12%] with venlafaxine; P = 0.036) and
constipation (17/47 [36%] v 2/26 [8%]; P = 0.008).

Comment: One of the reviews found that sertraline was more effective than
placebo,18 whereas the other did not.19 This may have been due to
different methods of meta analysis. The reviews found heterogene-
ity in the selection of participants and duration of treatment in the
RCTs identified; the first review18 found that this heterogeneity
reached significance in RCTs comparing clomipramine versus pla-
cebo. Two RCTs comparing clomipramine versus placebo in the first
review included 73 children, but the review did not analyse these
RCTs separately.18 Some RCTs identified by the reviews included
people with depression associated with obsessive compulsive dis-
order. The first systematic review performed a subgroup analysis in
people with obsessive compulsive disorder without depression and
found that, compared with placebo, clomipramine improved symp-
toms of obsessive compulsive disorder in people without depression
(5 RCTs, 594 people, standardised mean differences 1.37, 95%
CI 1.19 to 1.55).18 This suggests that the effect of serotonin
reuptake inhibitors on obsessive compulsive symptoms is inde-
pendent of their effect on symptoms of depression. In the first
subsequent RCT comparing sertraline versus clomipramine, people
taking clomipramine received very low doses (median 90 mg/day).
This makes the results of the RCT difficult to interpret. Factors
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predicting outcome: Four RCTs found that people who did not
respond to serotonin reuptake inhibitors had younger age of
onset, longer duration of the condition, higher frequency of
symptoms, coexisting personality disorders, and a greater
likelihood of previous hospital admission. Predictors of good
response were older age of onset, history of remissions, no
previous drug treatment, more severe obsessive compulsive
disorder, and either high or low score on the Hamilton Depression
Rating Scale.35–38 Two cohort studies of people with obsessive
compulsive disorder found that poor response to serotonin
reuptake inhibitors was predicted by concomitant schizotypal
personality disorder, by tic disorder (see glossary, p 1331), and
also by severe obsessive compulsive disorder with cleaning rituals
(OR 4.9, 95% CI 1.1 to 21.2).39,40

OPTION BEHAVIOURAL THERAPY

We found no RCTs comparing behavioural therapy versus no treatment.
One systematic review and subsequent RCTs have found that behavioural
therapy improves symptoms compared with relaxation. The review and
one subsequent RCT found no significant difference in symptoms over
4–16 weeks between behavioural therapy and cognitive therapy. Another
subsequent RCT found limited evidence that group behavioural therapy
may improve symptoms over 12 weeks compared with group cognitive
behavioural therapy.

Benefits: Versus no treatment: We found no systematic review or RCTs.
Versus relaxation: We found one systematic review (search date
1995, 2 RCTs, 121 people), which found that behavioural therapy
(see glossary, p 1331) significantly improved symptoms over
4–16 weeks of treatment compared with relaxation (standardised
mean differences 1.18, CI not reported; P < 0.01).32 One subse-
quent RCT (218 people with DSM-IV obsessive compulsive disorder,
49% of whom were also taking a serotonin reuptake inhibitor)
compared three treatments: behavioural therapy guided by a com-
puter, behavioural therapy guided by a clinician, and relaxation.41 It
found that both types of behavioural therapy significantly improved
Yale-Brown scale score after 10 weeks of treatment compared with
relaxation (mean reduction 5.6 with computer guided behavioural
therapy v 8.0 with clinician guided behavioural therapy v 1.7 with
relaxation; P = 0.001 for relaxation v either type of behavioural
therapy; P = 0.035 for clinician guided v computer guided behav-
ioural therapy; analysis not by intention to treat).41 Versus
cognitive or cognitive behavioural therapy: We found one sys-
tematic review32 and two subsequent RCTs.42,43 The systematic
review (search date 1995, 4 RCTs, 92 people) found no significant
difference in symptoms over 4–16 weeks between behavioural
therapy and cognitive therapy (see glossary, p 1331) (SMD –0.19;
reported as P > 0.05, no further data reported).32 The first subse-
quent RCT (76 people) found no significant difference between
group behavioural therapy (exposure with response prevention) and
group cognitive behavioural therapy in recovery (defined as ≥ 6
point Yale-Brown scale score reduction and score ≤ 12) immedi-
ately after 12 weeks of treatment (AR 12/32 [38%] with behavioural
therapy v 5/31 [16%] with cognitive behavioural therapy;
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P = 0.09), but found that behavioural therapy significantly
improved recovery at 3 months follow up compared with cognitive
behavioural therapy (AR 14/31 [45%] with behavioural therapy v

4/31 [13%] with cognitive behavioural therapy; P = 0.01; analysis
not by intention to treat). The second subsequent RCT (63 people)
found no significant difference between behavioural therapy and
cognitive therapy in the proportion of people achieving at least 25%
improvement in Yale-Brown scale score after 16 weeks of treatment
(OR 0.7, 95% CI 0.2 to 2.0).43 Versus serotonin reuptake
inhibitors: See benefits of serotonin reuptake inhibitors, p 1322.
Plus serotonin reuptake inhibitors: See behavioural therapy or
cognitive therapy plus serotonin reuptake inhibitors, p 1328.

Harms: We found no evidence from RCTs or cohort studies of adverse
effects from behavioural therapy. Case reports have described
unbearable and unacceptable anxiety in some people receiving
behavioural therapy.

Comment: Factors predicting outcome: We found two RCTs of behavioural
therapy (total 96 people, duration 2.5 months and 32 weeks) and
two retrospective cohort studies (total 346 people, duration 1 year
and 11 weeks), which assessed factors predicting outcome.44–47

These found that poorer outcome was predicted by initial severity,
depression, longer duration, poorer motivation, and dissatisfaction
with the therapeutic relationship. Good outcome was predicted by
early adherence to exposure homework (see glossary, p 1331),
employment, living with one’s family, no previous treatment, having
fear of contamination, overt ritualistic behaviour, and absence of
depression.44–46 Good outcome for women was predicted by having
a co-therapist (someone, usually related to the woman concerned,
who is enlisted to help with treatment outside regular treatment
sessions; OR 19.5, 95% CI 2.7 to 139).47 Two systematic reviews
of drug, behavioural, cognitive, and combination treatments for
obsessive compulsive disorder are being prepared. Maintenance
of improvement: A prospective follow up (20 people with obses-
sive compulsive disorder, specific diagnostic criteria not provided)
after a 6 month RCT of behavioural therapy found that 79% main-
tained improvement in obsessive compulsive symptoms at 2 years
follow up.48 A prospective non-inception cohort study of behavioural
therapy in 21 people with obsessive compulsive disorder (specific
diagnostic criteria not provided) found that, after 2 weeks of treat-
ment, 68–79% maintained complete or much improvement in
symptoms at 3 months follow up.49 In both RCTs, some people
received additional behavioural therapy during follow up.

OPTION COGNITIVE OR COGNITIVE BEHAVIOURAL THERAPY

We found no RCTs comparing cognitive therapy versus no treatment. One
RCT found that cognitive behavioural group therapy improved symptoms
and quality of life compared with no treatment after 12 weeks. One
systematic review and one subsequent RCT found no significant
difference in symptoms over 4–16 weeks between behavioural therapy
and cognitive therapy. Another subsequent RCT found limited evidence
that group behavioural therapy improved symptoms over 12 weeks
compared with group cognitive behavioural therapy.
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Benefits: Versus no treatment: We found one RCT (47 people with DSM-IV
obsessive compulsive disorder, 45% of whom were also taking a
serotonin reuptake inhibitor), which compared cognitive behav-
ioural group therapy versus no therapy. 50 It found that cognitive
behavioural group therapy significantly increased the proportion of
people achieving at least 35% improvement in Yale-Brown scale
score after 12 weeks treatment, and significantly improved quality
of life compared with no treatment (16/23 [69.6%] with cognitive
behavioural group therapy v 1/24 [4.2%] with no treatment;
OR 16.7, 95% CI 2.2 to 115.9; mean reduction in Yale-Brown scale
score 11.6 with cognitive behavioural group therapy v 1.5 with no
treatment, P value not reported; difference in quality of life:
P < 0.04 in favour of cognitive behavioural therapy).50 Versus
behavioural therapy: See behavioural therapy, p 1326. Plus
serotonin reuptake inhibitors: See behavioural therapy or cogni-
tive therapy plus serotonin reuptake inhibitors, p 1328.

Harms: Versus no treatment: The RCT reported that one person withdrew
from the treatment group owing to to severe anxiety during response
prevention and exposure homework (see glossary, p 1331)
exercises.50

Comment: None.

OPTION BEHAVIOURAL OR COGNITIVE THERAPY PLUS
SEROTONIN REUPTAKE INHIBITORS

RCTs provided insufficient evidence to assess the effects of adding
serotonin reuptake inhibitors to behavioural or cognitive therapy.

Benefits: We found one systematic review31 and two subsequent RCTs.51,52

The systematic review (search date 1997, 77 studies, number of
people not reported) did not make direct comparisons between
treatments.31 It included all types of study with the exception of
case control studies. In indirect comparisons, it found similar
reductions in symptoms with behavioural therapy alone versus
placebo, behavioural therapy plus serotonin reuptake inhibitors
(clomipramine, fluoxetine, fluvoxamine, paroxetine, or sertraline)
versus placebo, and serotonin reuptake inhibitors alone versus
placebo. One subsequent RCT (99 people in an outpatient setting)
compared four interventions: behavioural therapy, cognitive therapy
(see glossary, p 1331), behavioural therapy plus fluvoxamine (a
selective serotonin reuptake inhibitor), and cognitive therapy plus
fluvoxamine. It found no significant difference among interventions
in symptoms after 16 weeks of treatment (mean reduction in
Yale-Brown scale score 17.1 with behavioural therapy v 13.5 with
cognitive therapy v 12.6 with behavioural therapy plus fluvoxamine
v 15.6 with cognitive therapy plus fluvoxamine, reported as non-
significant, no further data reported).51 Another subsequent RCT
(49 people in a hospital setting) found that behavioural therapy plus
fluvoxamine significantly increased the proportion of people with
improved symptoms after 9 weeks of treatment compared with
behavioural therapy plus pill placebo (number of people with > 35%
reduction of Yale-Brown scale score 21/24 [88%] v 15/25 [60%];
RR 1.46, 95% CI 1.02 to 2.08).52
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Harms: We found no evidence from RCTs or cohort studies of adverse
effects from behavioural therapy. Case reports have described
unbearable and unacceptable anxiety in some people receiving
behavioural therapy. See harms of serotonin reuptake inhibitors,
p 1324. See harms of cognitive therapy, p 1328.

Comment: None.

OPTION ELECTROCONVULSIVE THERAPY

We found no RCTs of electroconvulsive therapy in people with obsessive
compulsive disorder.

Benefits: We found no systematic review or RCTs.

Harms: We found no RCTs.

Comment: People with obsessive compulsive disorder who also have depres-
sion may be treated with electroconvulsive therapy. The evidence for
the effects of electroconvulsive therapy in depression is summa-
rised elsewhere in Clinical Evidence (see depressive disorders in
adults, p 1278).

QUESTION What are the best forms of maintenance treatment in
adults?

OPTION OPTIMUM DURATION OF MAINTENANCE TREATMENT
WITH SEROTONIN REUPTAKE INHIBITORS

RCTs provided insufficient evidence to define the optimum duration of
treatment with serotonin reuptake inhibitors.

Benefits: Most RCTs lasted only 10–12 weeks.53 We found two RCTs that
assessed maintenance of serotonin reuptake inhibitors for 1 year in
people who had responded to treatment.54,55 The first RCT (70
people who had responded to a 20 week course of fluoxetine) found
no significant difference between maintenance of fluoxetine and
replacement by placebo for 1 year in relapse rate over 1 year (21%
with fluoxetine v 32% with placebo; P = 0.137).54 The second RCT
compared sertraline versus placebo in 223 people with obsessive
compulsive disorder, who had all previously responded to 1 year’s
treatment with sertraline (response defined as at least 25% reduc-
tion in Yale-Brown scale score from baseline).55 People continuing
on sertraline were prescribed their previous dose (mean 183 mg).
The RCT found that, compared with placebo, sertraline significantly
reduced the proportion of people who withdrew because of relapse
or insufficient clinical response over 24 weeks (9% with sertraline v

24% with placebo; P = 0.006). It found that sertraline reduced the
proportion of people who had worsening of symptoms compared
with placebo (12% with sertraline v 35% with placebo; P = 0.001),
but found no significant difference in relapse rate over 24 weeks
(2.7% with sertraline v 4.4% with placebo; P = 0.34).55

Harms: The first RCT found no significant difference between fluoxetine and
placebo in overall adverse effects (reported as non-significant,
adverse effects not specified, absolute numbers and CI not
reported) or in the proportion of people who withdrew from the trial
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for any cause over 52 weeks (16/36 [44%] with fluoxetine v 23/35
[66%] with placebo; P = 0.072).54 The second RCT found that
upper respiratory infection, headache, and malaise were reported in
≥ 10% of people taking sertraline, and that people taking placebo
had dizziness and depression (no further data reported).55 It found
that fewer people taking sertraline withdrew because of adverse
effects than people taking placebo (5/109 [5%] with sertraline v

12/114 [11%] with placebo; P value not reported).

Comment: One prospective, 1 year study found further improvement after a 40
week open label extension of the study, with continuing adverse
effects.56 One observational study found that 16/18 (89%) of
people relapsed within 7 weeks of replacing clomipramine with
placebo treatment.57

QUESTION What are the effects of treatments in adults who have
not responded to initial treatment with serotonin
reuptake inhibitors?

OPTION ADDITION OF ANTIPSYCHOTICS TO SEROTONIN
REUPTAKE INHIBITORS

Three small RCTs in people unresponsive to serotonin reuptake inhibitors
found that the addition of antipsychotics improved symptoms compared
with placebo.

Benefits: We found no systematic review, but found three small RCTs that
assessed combined antipsychotics and serotonin reuptake inhibi-
tors in people who did not respond to serotonin reuptake inhibitors
alone.58–60 The first RCT (34 people with obsessive compulsive
disorder who had not responded to 8 weeks of treatment with
fluvoxamine) compared fluvoxamine (a selective serotonin reuptake
inhibitor) plus haloperidol (an antipsychotic; maximum dose of
haloperidol 10 mg/day) versus fluvoxamine plus placebo.58 It found
that fluvoxamine plus haloperidol significantly increased the propor-
tion of people who met two out of three different response criteria
compared with fluvoxamine plus placebo (11/17 [65%] v 0/17
[0%]; NNT 2, 95% CI 2 to 3; P < 0.0002). The second RCT (36
people with obsessive compulsive disorder who did not respond to
12 weeks of treatment with a serotonin reuptake inhibitor) found
that, compared with addition of placebo, addition of 6 weeks of
risperidone (an antipsychotic) to the prior serotonin reuptake inhibi-
tor significantly improved symptoms of obsessive compulsive disor-
der (reduction in the Yale-Brown scale score 36% v 9%; P = 0.001),
depression (reduction in the Hamilton Depression Rating Scale
35% v 20%; P = 0.002), and anxiety (reduction in the Hamilton
Anxiety Rating Scale 31% v 12%; P = 0.007).59 People taking
risperidone were more likely to have met two of the response criteria
(8/18 [44%] with serotonin reuptake inhibitor plus risperidone v

0/15 [0%] with serotonin reuptake inhibitor plus placebo; NNT 2,
95% CI 2 to 3; P < 0.005). The third RCT (27 people who did not
respond to 3 months of treatment with fluoxetine, fluvoxamine, or
clomipramine in an open label trial) compared a serotonin reuptake
inhibitor plus quetiapine (an atypical antipsychotic 50–200 mg
daily) versus a serotonin reuptake inhibitor plus placebo for 8
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weeks.60 People received the same serotonin reuptake inhibitors in
the RCT as they had in the open label phase of the study. The RCT
found that a serotonin reuptake inhibitor plus quetiapine signifi-
cantly increased the proportion of people who responded compared
with a serotonin reuptake inhibitor plus placebo (response defined
as 30% or greater reduction in the Yale-Brown scale score; 10/14
[71%] with a serotonin reuptake inhibitor plus quetiapine v 0/14
[0%] with a serotonin reuptake inhibitor plus placebo; P < 0.0001).

Harms: Extrapyramidal adverse effects are common with haloperidol, which
can also cause prolactinaemia. The RCT of serotonin reuptake
inhibitors plus risperidone found that sedation, restlessness,
increased appetite, dry mouth, or tinnitus were experienced by at
least 10% of people taking serotonin reuptake inhibitors plus
risperidone, and that blurred vision, excessive perspiration, head-
ache, increased appetite, lightheadedness, restlessness, and
sedation were experienced by at least 10% of people taking
placebo.59 Risperidone is commonly associated with hypotension
and prolactinaemia. The RCT of serotonin reuptake inhibitors plus
quetiapine found that people taking a serotonin reuptake inhibitor
plus quetiapine had nausea (6/14), sedation (3/14), and dizziness
(1/14), and people taking a serotonin reuptake inhibitor plus
placebo had sedation (2/13), headache (1/13), and nervousness
(1/13).60

Comment: None.

GLOSSARY
Behavioural therapy Consists of exposure to the anxiety provoking stimuli and
prevention of ritualistic behaviour (engaging in compulsions).
Chronic obsessive compulsive disorder Continuous course without periods of
remission since first onset.
Cognitive therapy Aims to correct distorted thoughts (such as exaggerated sense
of harm and personal responsibility) by Socratic questioning, logical reasoning, and
hypothesis testing.
Episodic obsessive compulsive disorder Episodic course with periods of remis-
sion since first onset.
Exposure homework Tasks involving contact with anxiety provoking situations to
be carried out outside regular psychotherapy sessions.
Schizotypal personality disorder Characterised by discomfort in close relation-
ships, cognitive and perceptual distortions, and eccentric behaviour.
Tic disorder Characterised by motor tics, vocal tics, or both.

Substantive changes
Serotonin reuptake inhibitors (citalopram, clomipramine, fluoxetine, fluvox-
amine, paroxetine, sertraline) One RCT added;22 categorisation unchanged.
Cognitive and cognitive behavioural therapy One RCT added;50 categorisation
unchanged.
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Panic disorder
Search date September 2003

Shailesh Kumar and Mark Oakley-Browne

QUESTIONS

Effects of drug treatments for panic disorder . . . . . . . . . . . . . . . . .1337

INTERVENTIONS

Beneficial
Selective serotonin reuptake

inhibitors. . . . . . . . . . . . . .1338
Tricyclic antidepressants

(imipramine) . . . . . . . . . . .1337

Trade off between benefits and
harms

Benzodiazepines . . . . . . . . . .1340

Unknown effectiveness
Buspirone. . . . . . . . . . . . . . .1340
Monoamine oxidase

inhibitors. . . . . . . . . . . . . .1339

To be covered in future updates
Aerobic exercise
Bibliotherapy
Clonidine
Cognitive behavioural therapy
Psychotherapies

See glossary, p 1341

Key Messages

¶ Selective serotonin reuptake inhibitors Systematic reviews and one addi-
tional RCT have found that selective serotonin reuptake inhibitors improve
symptoms in panic disorder compared with placebo. One subsequent RCT
found that discontinuation of sertraline in people with a good response
increased exacerbation of symptoms. A second subsequent RCT found that
paroxetine plus cognitive behavioural therapy improved symptoms compared
with placebo plus cognitive behavioural therapy.

¶ Tricyclic antidepressants (imipramine) One systematic review, one subse-
quent RCT, and one additional RCT have found that imipramine improves
symptoms compared with placebo. One subsequent RCT found that imi-
pramine reduced relapse rates over 12 months.

¶ Benzodiazepines One systematic review and one additional RCT have found
that alprazolam reduces the number of panic attacks and improves symptoms
compared with placebo. However, benzodiazepines are associated with a wide
range of adverse effects, both during and after treatment.

¶ Buspirone We found insufficient evidence to assess the effects of buspirone.
¶ Monoamine oxidase inhibitors We found no RCTs on the effects of monoam-

ine oxidase inhibitors.
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DEFINITION A panic attack is a period in which there is sudden onset of intense
apprehension, fearfulness, or terror often associated with feelings
of impending doom. Panic disorder occurs when there are recur-
rent, unpredictable attacks followed by at least 1 month of persist-
ent concern about having another panic attack, worry about the
possible implications or consequences of the panic attacks, or a
significant behavioural change related to the attacks.1 The term
panic disorder excludes panic attacks attributable to the direct
physiological effects of a general medical condition, a substance, or
another mental disorder. Panic disorder is sometimes categorised
as being with or without agoraphobia.1 Alternative categorisations
focus on phobic anxiety disorders and specify agoraphobia with or
without panic disorder.2

INCIDENCE/
PREVALENCE

Panic disorder often starts at around 20 years of age (between late
adolescence and the mid-30s).3 Lifetime prevalence is 1–3%, and
panic disorder is more common in women than in men.4 An
Australian community study found 1 month prevalence rates for
panic disorder (with or without agoraphobia) of 0.4% using Interna-
tional Classification of Diseases (ICD)-10 diagnostic criteria, and of
0.5% using Diagnostic and Statistical Manual (DSM)-IV diagnostic
criteria.5

AETIOLOGY/
RISK FACTORS

Stressful life events tend to precede the onset of panic disorder,6,7

although a negative interpretation of these events in addition to
their occurrence has been suggested as an important causal
factor.8 Panic disorder is associated with major depression,9 social
phobia, generalised anxiety disorder, obsessive compulsive disor-
der,10 and a substantial risk of drug and alcohol abuse.11 It is also
associated with avoidant, histrionic, and dependent personality
disorders.10

PROGNOSIS The severity of symptoms in people with panic disorder fluctuates
considerably, and patients commonly experience periods of no
attacks, or only mild attacks with few symptoms. There is often a
long delay between the initial onset of symptoms and presentation
for treatment. Recurrent attacks may continue for several years,
especially if associated with agoraphobia. Reduced social or occu-
pational functioning varies among people with panic disorder and is
worse in people with associated agoraphobia. Panic disorder is also
associated with an increased rate of attempted, but unsuccessful,
suicide.12 One study analysing data from RCTs and systematic
reviews found that co-existence of anxiety and depressive features
adversely affected treatment response at 12 years compared with
treatment of panic disorder alone.13

AIMS OF
INTERVENTION

To reduce the severity and frequency of panic attacks, phobic
avoidance, and anticipatory anxiety; to improve social and occupa-
tional functioning, with minimal adverse effects of treatment.

OUTCOMES Measures of panic attacks, agoraphobia, and associated disability
(self reported and clinician rated, before and after treatment, and
longer term) using general or specific scales for panic disorder (e.g.
the panic and agoraphobia scale, the mobility inventory for
agoraphobia).
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METHODS Clinical Evidence search and appraisal September 2003. Studies
with follow up periods of less than 6 months were excluded.

QUESTION What are the effects of drug treatments for panic
disorder?

OPTION TRICYCLIC ANTIDEPRESSANTS

One systematic review, one subsequent RCT, and one additional RCT have
found that imipramine improves symptoms in people with panic disorder
compared with placebo. One subsequent RCT found that imipramine
reduced relapse rates after 12 months in people with panic disorder
compared with placebo.

Benefits: We found one systematic review (search date not reported, 27
RCTs, 2348 people),14 one additional RCT,15 and two subsequent
RCTs.16,17 The systematic review compared imipramine, selective
serotonin reuptake inhibitors (SSRIs; paroxetine, fluvoxamine,
zimelidine, and clomipramine; see comment below), and alpra-
zolam verssu placebo and versus each other (see benefits of SSRIs,
p 1338 and benzodiazepines, p 1340).14 It found that imipramine
significantly increased the proportion of people judged to have
improved compared with placebo (P < 0.0001; see comment
below). The additional RCT (181 people with panic disorder with or
without agoraphobia) compared three treatments: oral imipramine
(maximum dose 225 mg; see comment below), oral alprazolam
(maximum dose 10 mg; see comment below), and placebo (see
benefits of benzodiazepines, p 1340).15 It found that imipramine
reduced the number of panic attacks after 8 months compared with
placebo (results presented graphically, significance not calculated).
The first subsequent RCT (56 adults with panic disorder and
agoraphobia in stable remission after 24 weeks’ treatment with oral
imipramine) comparing oral imipramine 2.25 mg/kg daily versus
placebo found that significantly fewer people taking imipramine
relapsed after 12 months (see comment below; 1/29 [3%] with
imipramine v 10/27 [37%] with placebo; RR 0.09, 95% CI 0.01 to
0.68; NNT 5, 95% CI 3 to 14).16 The second subsequent RCT (312
people) compared five groups: oral imipramine (maximum dose
300 mg/day; see comment below), cognitive behavioural therapy
(see glossary, p 1341), placebo, cognitive behavioural therapy plus
oral imipramine (maximum dose 300 mg/day; see comment
below), and cognitive behavioural therapy plus placebo.17 It found
that imipramine significantly increased the proportion of people
judged to have responded (using the panic disorder severity scale)
compared with placebo after 6 months (response rate: 38% with
imipramine v 13% with placebo; absolute numbers not provided;
P = 0.02).

Harms: Adverse effects associated with imipramine treatment included
blurred vision, tachycardia, palpitations, blood pressure changes,
insomnia, nervousness, malaise, dizziness, headache, nausea,
vomiting, and reduced appetite (see harms of prescription antide-
pressant drugs under depressive disorders, p 1278).15,18
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Comment: The review included clomipramine as an SSRI. This drug is also
often described as a tricyclic antidepressant.14 The review used
improvement as an outcome measure without a clear definition of
this term. In the additional RCT and the second subsequent RCT,
flexible dosing was used according to tolerance and therapeutic
need.15,17 In the subsequent RCT comparing imipramine versus
placebo, relapse rate was not clearly defined.16 Short term
effects: We found one systematic review (search date 1999, 43
studies including 34 RCTs, 2367 people, drop-out rate 24%,
analysis based on completers) that compared the short term
efficacy of SSRIs (fluoxetine, fluvoxamine, paroxetine, citalopram,
and sertraline) versus tricyclic antidepressants (imipramine,
desipramine, nortryptiline, and clomipramine) and analysed effect
size within treatment group rather than within studies.19 It found no
significant difference between treatments in the proportion of
people who were free of panic attacks at 6–10 weeks, but found
that tricyclic antidepressants significantly increased drop-out rates
(free of panic attacks: 60% with tricyclic antidepressants v 55% with
SSRIs, P value not reported; drop-outs: 31% with tricyclic antide-
pressants v 18% with SSRIs, P < 0.001).

OPTION SELECTIVE SEROTONIN REUPTAKE INHIBITORS

Systematic reviews and one additional RCT have found that selective
serotonin reuptake inhibitors improve symptoms compared with placebo
in panic disorder. One subsequent RCT found that discontinuation of
sertraline in people with a good response increased exacerbation of
symptoms. A second subsequent RCT found that paroxetine plus cognitive
behavioural therapy improved symptoms compared with placebo plus
cognitive behavioural therapy.

Benefits: Versus placebo: We found two systematic reviews (see benefits of
tricyclic antidepressants, p 1337 and benzodiazepines,
p 1340),14,20 one additional RCT,21 and two subsequent RCTs.22,23

The first systematic review (search date not reported, 27 RCTs,
2348 people) found that selective serotonin reuptake inhibitors
(SSRIs; paroxetine, fluvoxamine, zimelidine, and clomipramine; see
comment below) significantly increased the proportion of people
who improved compared with placebo (P < 0.0001; see comment
below).14 The second systematic review (search date not reported,
12 RCTs, 1741 people) only reported combined results as an effect
size against placebo (effect size 0.55), and did not report statistical
significance.20 The additional RCT (279 people) compared five
groups: oral citalopram 10 or 15 mg daily, oral citalopram 20 or
30 mg daily, oral citalopram 40 or 60 mg daily, oral clomipramine
60 or 90 mg daily, and placebo.21 It found that citalopram (at all
doses) significantly increased the proportion of people who
responded (defined as no panic attacks and either no episodic
increases in anxiety or only slight increases in anxiety precipitated
by definite events or activities) compared with placebo after 12
months (citalopram 10 or 15 mg/day v placebo, P = 0.05; citalo-
pram 20 or 30 mg/day v placebo, P = 0.001; citalopram 40 or
60 mg/day v placebo, P = 0.003; results presented graphically).
The first subsequent RCT (182 people who had responded to open
label sertraline for 52 weeks) compared double blind placebo
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(discontinuation of sertraline) versus sertraline for 28 weeks.22 It
found that significantly more people on placebo had exacerbation of
symptoms (33% with placebo v 13% with sertraline; P = 0.005; CI
not reported). The second subsequent RCT (43 people with panic
disorder with or without agoraphobia who had been unsuccessfully
treated with 15 sessions of manual guided cognitive behavioural
therapy [CBT; see glossary, p 1341] alone) compared paroxetine
40 mg plus CBT versus placebo plus CBT (see comment below).23

Success was defined as no panic attacks for a 2 week period or
achieving cut-off scores or lower on panic disorder scales. It found
that combined treatment significantly increased success compared
with placebo plus CBT (12/19 [63%] with combined treatment v

5/19 [26%] with placebo plus CBT; RR 2.4, 95% CI 1.1 to 5.6;
NNT 3, 95% CI 2 to 21).

Harms: The additional RCT reported that harms associated with citalopram
included headache, tremor, dry mouth, and somnolence (see
harms of prescription antidepressant drugs under depressive disor-
ders, p 1278).21 The first subsequent RCT found the highest
incidence of adverse events with sertraline in the first 12 weeks of
the study, and tolerability seemed to improve with time.22 The most
common adverse events over the 52 week trial period were head-
ache, malaise, insomnia, upper respiratory infection, diarrhoea,
nausea, and dizziness. The second subsequent RCT did not report
on adverse events.23

Comment: The first review included clomipramine as an SSRI, although this
drug is often described as a tricyclic antidepressant.14 It also
included the SSRI zimelidine, which is rarely used these days. In
addition, the review used improvement as an outcome measure,
without defining this term clearly. In the additional RCT, only 28/54
(52%) completed the trial; analysis was by intention to treat and
people who withdrew from the trial were counted as treatment
failures.21 The RCT used flexible dosing according to tolerance and
therapeutic need. SSRIs can cause initial increased anxiety, which
can exacerbate a tendency to focus on internal sensations and to
avoid situations that trigger these sensations (catastrophise
somatic sensations). Education about this event is likely to improve
adherence with medication. The second systematic review found
that smaller RCTs were associated with larger effect sizes, suggest-
ing the possibility of publication bias.20 The second subsequent RCT
only used 8 weeks of medication as opposed to a more common 12
weeks, it only used clinician rated outcomes, and most people in
both the placebo and paroxetine groups guessed correctly which
treatment they had been allocated (62% with placebo v 79% with
paroxetine).23 Tricyclic antidepressants versus selective
serotonin reuptake inhibitors: See comment under tricyclic anti-
depressants, p 1338.

OPTION MONOAMINE OXIDASE INHIBITORS

We found no RCTs on the effects of monoamine oxidase inhibitors in
panic disorder.

Benefits: We found no systematic review and no RCTs.

Panic disorder
M

entalhealth
1339

 BMJ Publishing Group Ltd 2004



Harms: We found no evidence of harms associated specifically with the use
of monoamine oxidase inhibitors in the long term treatment of panic
disorder.

Comment: Our search strategy excluded studies with follow up of less than 6
months.

OPTION BUSPIRONE

We found insufficient evidence to assess the effects of buspirone in
people with panic disorder.

Benefits: We found no systematic review but found two RCTs.24,25 The first
RCT (48 people) compared oral buspirone (maximum 60 mg/day)
plus (CBT; see glossary, p 1341) versus placebo plus CBT for 16
weeks.24 It found that oral buspirone plus CBT significantly
improved self rated panic and agoraphobia scores after 1 year
(using a 90 point symptom scale where each symptom was graded
from 0 = not present to 4 = severe; P = 0.03; absolute numbers
not reported).24 The second RCT (41 people with panic disorder and
agoraphobia) compared 16 weeks of oral buspirone 30 mg daily
plus CBT versus 16 weeks of placebo plus CBT.25 It found no
significant difference in the proportion of people who had a reduc-
tion of at least 50% in their agoraphobic symptoms after 68 weeks
(44% with buspirone plus CBT v 68% with placebo plus CBT;
absolute numbers of people not provided).

Harms: The RCTs did not report harms (see harms of buspirone under
generalised anxiety disorder, p 1302).

Comment: The first RCT used a flexible dosing regimen with maximum dose
adjustment according to tolerance and therapeutic need.24

OPTION BENZODIAZEPINES

One systematic review and one additional RCT have found that
alprazolam reduces the number of panic attacks and improves symptoms
compared with placebo. However, benzodiazepines are associated with a
wide range of adverse effects, both during and after treatment.

Benefits: We found one systematic review (search date not reported, 27
RCTs, 2348 people; see benefits of tricyclic antidepressants,
p 1337 and selective serotonin reuptake inhibitors, p 1338)14 and
one additional RCT.15 The review found that alprazolam significantly
increased the proportion of people judged to have improved com-
pared with placebo (P < 0.0001; see comment below).14 The
additional RCT (181 people with panic disorder with or without
agoraphobia) compared three treatments: oral alprazolam (maxi-
mum 10 mg/day; see comment below), oral imipramine (maximum
225 mg/day; see comment below), and placebo (see benefits of
tricyclic antidepressants, p 1337 and selective serotonin reuptake
inhibitors, p 1338).15 It found that alprazolam was associated with
fewer panic attacks after 8 months compared with placebo (results
presented graphically; significance not calculated).
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Harms: The systematic review did not report harms.14 Adverse effects
associated with alprazolam include sedation, insomnia, memory
lapses, nervousness, irritability, dry mouth, tremor, impaired coor-
dination, constipation, urinary retention, altered libido, and altered
appetite (see harms of benzodiazepines under generalised anxiety
disorder, p 1302).15 We found one non-systematic review of the
effects of benzodiazepines in anxiety disorder in people with a
history of substance abuse or dependence.26 The review reported
that the mortality of long term benzodiazepine users was no higher
than that of matched controls. It reported that the most pronounced
adverse effects followed sudden withdrawal and included tinnitus,
paraesthesia, vision disturbance, depersonalisation, seizures, with-
drawal psychosis, and persistent discontinuation syndrome.

Comment: The review used improvement as an outcome measure without
clearly defining this term.14 The additional RCT used flexible dosing
according to tolerance and therapeutic need.15 Many RCTs of
psychological and pharmacological treatments (even those not
involving benzodiazepines) allowed people to receive small amounts
of anxiolytic drugs during the study because benzodiazepine abuse
is quite prevalent in people who suffer from panic disorder.

GLOSSARY
Cognitive behavioural therapy (CBT) Brief structured treatment using relaxation
and exposure procedures, and aimed at changing dysfunctional beliefs and
negative automatic thoughts (typically 20 sessions over 12–16 weeks).
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Post-traumatic stress disorder
Search date May 2003

Jonathan Bisson

QUESTIONS

Effects of preventive interventions. . . . . . . . . . . . . . . . . . . . . . . . .1346
Effects of treatments . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .1350

INTERVENTIONS

PREVENTION
Likely to be beneficial
Multiple session cognitive

behavioural therapy in people
with acute stress disorder . .1346

Unknown effectiveness
Hydrocortisone New . . . . . . .1349
Multiple session cognitive

behavioural therapy in all people
exposed to a traumatic
event . . . . . . . . . . . . . . . .1346

Multiple session education. . .1349
Multiple session trauma support

. . . . . . . . . . . . . . . . . . ...1348
Propranolol New . . . . . . . . .1350
Temazepam New . . . . . . . . .1350

Unlikely to be beneficial
Single session psychological

interventions (“debriefing”) in all
people exposed to a traumatic
event . . . . . . . . . . . . . . . .1346

TREATMENT
Beneficial
Cognitive behavioural therapy.1350
Eye movement desensitisation and

reprocessing . . . . . . . . . . .1352
Paroxetine . . . . . . . . . . . . . .1354
Sertraline . . . . . . . . . . . . . . .1354

Likely to be beneficial
Fluoxetine . . . . . . . . . . . . . .1354

Unknown effectiveness
Affect management. . . . . . . .1353
Amitriptyline . . . . . . . . . . . . .1356
Benzodiazepines . . . . . . . . . .1358
Brofaromine . . . . . . . . . . . . .1357
Carbamazepine. . . . . . . . . . .1357
Drama therapy . . . . . . . . . . .1353
Eclectic psychotherapy . . . . .1353
Group therapy. . . . . . . . . . . .1353
Hypnotherapy . . . . . . . . . . . .1353
Imipramine . . . . . . . . . . . . . .1356
Inpatient programmes . . . . . .1353
Interapy . . . . . . . . . . . . . . . .1353
Lamotrigine . . . . . . . . . . . . .1357
Mirtazapine . . . . . . . . . . . . .1354
Nefazodone . . . . . . . . . . . . .1354
Phenelzine . . . . . . . . . . . . . .1357
Propranolol. . . . . . . . . . . . . .1358
Psychodynamic

psychotherapy . . . . . . . . . .1353
Risperidone New . . . . . . . . .1357
Supportive counselling. . . . . .1353

See glossary, p 1358

Key Messages

Prevention
¶ The evidence about the effects of interventions in preventing post-traumatic

stress disorder is generally inconclusive.
¶ Multiple session cognitive behavioural therapy in people with acute

stress disorder Two small RCTs in people with acute stress disorder after a
traumatic event (accident or non-sexual assault) found that five sessions of
cognitive behavioural therapy reduced the proportion of people with post-
traumatic stress disorder after 6 months compared with supportive counselling.
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¶ Hydrocortisone One small RCT in people in intensive care with septic shock
provided insufficient evidence to assess hydrocortisone in preventing post-
traumatic stress disorder.

¶ Multiple session cognitive behavioural therapy in all people exposed to
a traumatic event One RCT in bus drivers who had been attacked in the past
5 months found that cognitive behavioural therapy improved measures of
anxiety and intrusive symptoms at 6 months compared with standard care. It
found no significant difference in measures of depression or avoidance
symptoms. Another RCT provided insufficient evidence to assess cognitive
behavioural therapy plus educational techniques in preventing post-traumatic
stress disorder in road traffic accident survivors. A third small RCT provided
insufficient evidence to compare memory structuring versus supportive listen-
ing in road traffic accident survivors.

¶ Multiple session education One RCT provided insufficient evidence to assess
educational techniques plus cognitive behavioural therapy in preventing post-
traumatic stress disorder in road traffic accident survivors.

¶ Multiple session trauma support Two RCTs provided insufficient evidence to
assess collaborative care interventions involving emotional, social, and practi-
cal support in people exposed to a traumatic event in the past 1 day to 1 week.

¶ Propranolol One small RCT provided insufficient evidence to assess pro-
pranolol in preventing post-traumatic stress disorder in people with early
symptoms of post-traumatic stress disorder after a traumatic event.

¶ Temazepam One small RCT provided insufficient evidence to assess
temazepam in preventing post-traumatic stress disorder in people with acute
stress disorder or early symptoms of post-traumatic stress disorder after road
traffic accident, industrial accident, or non-sexual assault.

¶ Single session psychological interventions (“debriefing”) in all people
exposed to a traumatic event RCTs in people who had been exposed to a
traumatic event in the previous month found no significant difference between
a single session of psychological debriefing and no debriefing in the incidence
of post-traumatic stress disorder at 3 months or 1 year. One RCT found that
debriefing within 10 hours reduced post-traumatic stress disorder compared
with debriefing after 48 hours.

Treatment
¶ Cognitive behavioural therapy RCTs have found that cognitive behavioural

therapy improves post-traumatic stress disorder symptoms, anxiety, and
depression immediately after treatment and at up to 1 year compared with no
treatment or supportive counselling.

¶ Eye movement desensitisation and reprocessing RCTs have found that eye
movement desensitisation and reprocessing improves symptoms compared
with no treatment. RCTs have found no significant difference in symptoms
between eye movement desensitisation and reprocessing and cognitive behav-
ioural therapy.

¶ Paroxetine One systematic review and subsequent RCTs found that paroxetine
reduced symptoms at 3 months compared with placebo.

¶ Sertraline RCTs found that sertraline reduced symptoms at 3–7 months
compared with placebo.

¶ Fluoxetine Two RCTs found that fluoxetine may reduce symptoms at 3 months
compared with placebo.
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¶ Affect management; benzodiazepines; carbamazepine, drama therapy;
eclectic psychotherapy; group therapy; hypnotherapy; inpatient pro-
grammes; interapy; lamotrigine; mirtazapine; monoamine oxidase
inhibitors (brofaromine, phenelzine); nefazodone; propranolol;
psychodynamic psychotherapy; risperidone; supportive counselling; tri-
cyclic antidepressants (amitriptyline, imipramine) We found insufficient
evidence about the effects of these interventions in improving symptoms.

DEFINITION Post-traumatic stress disorder (PTSD) can occur after any major
traumatic event. Symptoms include upsetting thoughts and night-
mares about the traumatic event, avoidance behaviour, numbing of
general responsiveness, increased irritability, and hypervigilance.1

To fulfil the Diagnostic and statistical manual of mental disorders

(DSM-IV) criteria for PTSD, an individual must have been exposed to
a traumatic event, have at least one re-experiencing, three avoid-
ance and two hyperarousal phenomena, have had the symptoms
for at least 1 month, and the symptoms must cause clinically
important distress or reduced day to day functioning.1 People with
sub-syndromal PTSD have all the criteria for PTSD except one of
the re-experiencing, avoidance, or hyperarousal phenomena.
Acute stress disorder occurs within the first month after a major
traumatic event and requires the presence of symptoms for at least
2 days. It is similar to PTSD but dissociative symptoms (see
glossary, p 1359) are required to make the diagnosis.

INCIDENCE/
PREVALENCE

One large cross-sectional study in the USA found that 1/10 women
and 1/20 men experience PTSD at some stage in their lives.2

AETIOLOGY/
RISK FACTORS

Risk factors include major trauma, such as rape, a history of
psychiatric disorders, acute distress and depression after the
trauma, lack of social support, and personality factors.3

PROGNOSIS One large cross-sectional study in the USA found that over a third of
sufferers continued to satisfy the criteria for a diagnosis of PTSD 6
years after diagnosis.2 However, cross-sectional studies provide
weak evidence about prognosis.

AIMS OF
INTERVENTION

To reduce initial distress after a traumatic event; to prevent PTSD
and other psychiatric disorders; to reduce levels of distress in the
long term; to improve function and quality of life.

OUTCOMES Presence or absence of PTSD and severity of symptoms assessed
by continuous measures. Continuous measures for assessing
changes in symptoms include Impact of Event Scale, Post-
traumatic Stress Diagnostic Scale (range 0–51), Clinician Adminis-
tered PTSD Scale, Trauma Symptom Checklist 40 (range 0–160),
Post-Traumatic Stress Disorder Checklist, and Clinical Global
Impression Scale (a composite measure of symptoms and everyday
functioning). Symptoms assessed include anxiety, depression,
intrusion, and avoidance. Changes in continuous measures are
often expressed as effect sizes. It is difficult to interpret effect sizes
in terms of clinical importance rather than statistical significance.
Some categorise effect sizes of less than 0.5 as small, 0.5–0.8 as
medium, and greater than 0.8 as large.

METHODS Clinical Evidence search and appraisal May 2003. The prevention
question includes RCTs on any intervention commenced within
1 month of a traumatic event.
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QUESTION What are the effects of preventive interventions?

OPTION SINGLE SESSION DEBRIEFING

RCTs in people who had been exposed to a traumatic event in the past
month found no significant difference between a single debriefing
session and no debriefing in the incidence of post-traumatic stress
disorder at 3 months or 1 year. One RCT found that debriefing within
10 hours reduced post-traumatic stress disorder compared with
debriefing after 48 hours.

Benefits: We found one systematic review (search date 2001, 11 RCTs,
1759 people)4 and one subsequent RCT5 comparing early (within 1
month) single session interventions (“debriefing”) versus no inter-
vention. The RCTs in the review used psychological debriefing (see
glossary, p 1359) or similar techniques after traumatic events. The
review found no significant difference between debriefing and no
debriefing in the risk of post-traumatic stress disorder at 3 months
and 1 year, although the risk of post-traumatic stress disorder was
higher in people receiving debriefing (OR at 3 months 1.1, 95%
CI 0.6 to 2.5; OR at 12 months 2.0, 95% CI 0.9 to 4.5).4 The
subsequent RCT (77 people who had been robbed) compared early
group debriefing (within 10 hours) versus delayed group debriefing
(after > 48 hours).5 It found that early debriefing significantly
reduced symptom severity measured on the Post-traumatic Stress
Diagnostic Scale at 2 weeks compared with delayed debriefing
(mean score 6.94 with early debriefing v 33.10 with delayed
debriefing; P < 0.001).

Harms: Two RCTs included in the systematic review found an increased risk
of subsequent psychological problems in people receiving the
intervention.4 However, initial traumatic exposure had been higher
in these people.

Comment: The systematic review of single session debriefing found that the
overall quality of RCTs was poor.4 Problems included lack of blind-
ing, failure to state loss to follow up, and lack of intention to treat
analysis despite high withdrawal rates.

OPTION MULTIPLE SESSION COGNITIVE BEHAVIOURAL THERAPY

We found no systematic review or RCT comparing cognitive behavioural
therapy alone versus no treatment. One RCT provided insufficient
evidence to assess cognitive behavioural therapy plus educational
techniques in preventing post-traumatic stress disorder in road traffic
accident survivors. One RCT in bus drivers who had been attacked in the
past 5 months found that cognitive behavioural therapy improved
measures of anxiety and intrusive symptoms at 6 months compared with
standard care, but found no significant difference in measures of
depression or avoidance symptoms. Another small RCT provided
insufficient evidence to compare memory structuring versus supportive
listening in road traffic accident survivors. Two RCTs in people with acute
stress disorder after a traumatic event (road traffic accident or
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non-sexual assault) found that five sessions of either cognitive
behavioural therapy or prolonged exposure reduced the proportion of
people with post-traumatic stress disorder after 6 months compared with
supportive counselling.

Benefits: Versus no treatment: We found no systematic review or RCT
comparing cognitive behavioural therapy (see glossary, p 1358)
alone versus no treatment. Cognitive behavioural therapy plus
education versus no treatment: We found one RCT (151 people
who had been involved in a road traffic accident in the past month)
that compared 3–6 sessions of cognitive behavioural therapy plus
educational techniques versus no psychological intervention (see
comment below).6 The RCT found that people in the treatment
group had a significantly higher baseline risk of post-traumatic
stress disorder compared with the no intervention group, which
makes the results difficult to interpret. The RCT found no significant
difference between groups in rates of post-traumatic stress disorder
at 6 months. Versus standard care: One RCT (132 bus drivers
who had been attacked in the past few days) comparing 1–6
sessions of cognitive behavioural therapy versus standard care
found that cognitive behavioural therapy significantly improved
measures of anxiety and intrusive symptoms at 6 months, but found
no significant difference in measures of depression or avoidance
symptoms.7 Versus supportive counselling: We found two
RCTs.8,9 The first RCT (24 people with acute stress disorder 2 weeks
after a road traffic accident or industrial accident) compared five
sessions of cognitive behavioural therapy versus five sessions of
supportive counselling (see glossary, p 1359).8 It found that cogni-
tive behavioural therapy significantly reduced the proportion of
people who met Post-traumatic Stress Disorder Diagnostic Scale
criteria immediately after treatment compared with supportive
counselling (AR 8% with cognitive behavioural therapy v 83% with
supportive counselling; P < 0.001) and at 6 months (AR 17% with
cognitive behavioural therapy v 67% with supportive counselling;
P < 0.05). The second RCT (45 survivors of road traffic accidents or
non-sexual assault with acute stress disorder) compared three
treatments: five 90 minute sessions of prolonged exposure (see
glossary, p 1358) therapy alone, prolonged exposure therapy plus
anxiety management (see glossary, p 1358); or supportive coun-
selling.9 It found that, immediately after completion of treatment,
both prolonged exposure alone and prolonged exposure plus anxiety
management significantly reduced rates of post-traumatic stress
disorder compared with supportive counselling (measured by Clini-
cian Administered PTSD Scale: AR 2/14 [14%] with prolonged
exposure v 3/15 [20%] with prolonged exposure plus anxiety man-
agement v 9/16 [56%] with supportive counselling; P < 0.05 for
either group v supportive counselling). The differences remained
significant at 6 months’ follow up (AR 2/13 [15%] with prolonged
exposure v 3/13 [23%] with anxiety management v 10/15 [67%]
with supportive counselling; P < 0.05 for each group v supportive
counselling). Memory structuring versus supportive listening:
We found one RCT (17 survivors of a road traffic accident in the past
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24–48 hours) comparing two sessions of memory structuring ver-
sus supportive listening (see glossary, p 1358).10 It found that
memory structuring significantly reduced mean scores on the Post-
traumatic Stress Diagnostic Scale at 3 months compared with
supportive listening (mean score 8.1 with memory structuring v

18.5 with supportive listening; P < 0.05).10

Harms: The RCTs gave no information on adverse effects.6–10

Comment: The overall quality of RCTs was poor.6–10 Problems included lack of
blinding, failure to state loss to follow up, and lack of intention to
treat analysis despite high withdrawal rates. The RCT comparing
cognitive behavioural therapy plus educational techniques versus
no psychological intervention included multiple types of intervention
(help, information, support, and reality testing/confrontation) in the
treatment group.6

OPTION MULTIPLE SESSION TRAUMA SUPPORT

Two RCTs provided insufficient evidence to assess collaborative care
interventions involving emotional, social, and practical support in people
exposed to a traumatic event in the past 1 day to 1 week.

Benefits: We found no systematic review but found two RCTs.11,12 The first
RCT (70 people who had been admitted to hospital after a road
traffic accident in the past week) compared three treatments: a
social work intervention (emotional, practical, and social support for
2–10 hours in the first 3 months); immediate review (a single
debriefing intervention); and no intervention.11 It found that emo-
tional, practical and social support significantly reduced the risk of
a poor outcome (based on Traumatic Neurosis Symptoms) com-
pared with immediate review, although both interventions reduced
the risk of a poor outcome compared with no intervention (AR for a
poor outcome 30% with social work intervention v 60% with
immediate review v 87% with no intervention; ARR for social work v

no intervention 57%, NNT 2; ARR for immediate review v no inter-
vention 27%, NNT 4; CI not reported; P < 0.001 for either interven-
tion group v no intervention; P < 0.05 for comparison between the
intervention groups). The second RCT (34 survivors of road traffic
accidents or assault in the past 24 hours) compared a 4 month
collaborative care (see glossary, p 1359) intervention (emotional,
practical, and social support from a trauma support specialist)
versus no intervention.12 After 4 months, the risk of developing
post-traumatic stress disorder was lower with collaborative care
than with no intervention, but the difference was not significant (AR
for post-traumatic stress disorder assessed by Post-Traumatic
Stress Disorder Checklist: 17% with collaborative care v 43% with
no intervention; CI not reported; P > 0.1). The RCT might have
lacked power to exclude a clinically important difference in
outcomes.

Harms: The RCTs gave no information on adverse effects.11,12

Comment: The overall quality of RCTs was poor.11,12 Problems included lack of
blinding, failure to state loss to follow up, and lack of intention to
treat analysis despite high withdrawal rates.
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OPTION MULTIPLE SESSION EDUCATION

One RCT provided insufficient evidence to assess educational techniques
plus cognitive behavioural therapy in preventing post-traumatic stress
disorder in road traffic accident survivors.

Benefits: Multiple episode education alone: We found no systematic
review or RCTs. Multiple session education plus cognitive
behavioural therapy: See benefits of multiple session cognitive
behavioural therapy, p 1347. See glossary, p 1358.

Harms: Multiple session education alone: We found no systematic
review or RCTs. Multiple session education plus cognitive
behavioural therapy: See harms of multiple session cognitive
behavioural therapy, p 1348.

Comment: None.

OPTION SUPPORTIVE COUNSELLING

Two RCTs in people with acute stress disorder after a traumatic event
(road traffic accident or non-sexual assault) found that supportive
counselling was less effective than five sessions of either cognitive
behavioural therapy or prolonged exposure in reducing the proportion of
people with post-traumatic stress disorder after 6 months.

Benefits: Versus no treatment: We found no systematic review or RCTs
comparing supportive counselling (see glossary, p 1359) versus no
treatment. Versus cognitive behavioural therapy: See benefits
of cognitive behavioural therapy, p 1351. See glossary, p 1358.

Harms: Versus no treatment: We found no RCTs. Versus cognitive
behavioural therapy: See harms of cognitive behavioural therapy,
p 1351.

Comment: None.

OPTION HYDROCORTISONE New

One small RCT in people in intensive care with septic shock provided
insufficient evidence to assess hydrocortisone in preventing
post-traumatic stress disorder.

Benefits: We found no systematic review but found one small RCT (20 people
in an intensive care unit with septic shock) comparing intravenous
hydrocortisone versus saline.13 It found that hydrocortisone signifi-
cantly reduced the proportion of people with post-traumatic stress
disorder at 31 months compared with saline (assessed by Struc-
tured Clinical Interview using DSM-IV criteria for PTSD: 1/9 [11%]
with hydrocortisone v 7/11 [64%] with placebo; RR 0.07, 95%
CI 0.01 to 0.80).

Harms: The RCT gave no information on adverse effects.13

Comment: None.
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OPTION PROPRANOLOL New

One small RCT provided insufficient evidence to assess propranolol in
preventing post-traumatic stress disorder in people with early symptoms
of post-traumatic stress disorder after a traumatic event.

Benefits: We found no systematic review but found one RCT (41 people with
early symptoms of post-traumatic stress disorder 6 hours after a
traumatic event) comparing propranolol 40 mg four times daily
versus placebo for 10 days.14 It found no significant difference
between propranolol and placebo in the proportion of people with
post-traumatic stress disorder at 1 month (measured by Clinician
Administered PTSD Scale 2/11 [18%] with propranolol v 6/20
[30%] with placebo; RR 0.52, 95% CI 0.09 to 3.16) or 3 months
(1/11 [9%] with propranolol v 2/15 [13%] with placebo; RR 0.65,
95% CI 0.05 to 8.23; results were not intention to treat).

Harms: The RCT gave no information on adverse effects.14

Comment: The RCT had a high withdrawal rate, and results are not intention to
treat, which makes them difficult to interpret.14

OPTION TEMAZEPAM New

One small RCT provided insufficient evidence to assess temazepam in
preventing post-traumatic stress disorder in people with acute stress
disorder or early symptoms of post-traumatic stress disorder after road
traffic accident, industrial accident, or non-sexual assault.

Benefits: We found no systematic review but found one RCT (22 people with
post-traumatic stress disorder symptoms and sleep initiation diffi-
culties a mean 14 days after road traffic accident, industrial
accident, or non-sexual assault, 7 with acute stress disorder)
comparing temazepam 30 mg daily for 5 days followed by 15 mg
daily for 2 days versus placebo.15 It found no significant difference
in the proportion of people with post-traumatic stress disorder at
6 weeks (assessed by Structured Clinical Interview using DSM-IV
criteria for PTSD: 6/11 [54%] with temazepam v 3/11 [27%] with
placebo; RR 3.2, 95% CI 0.54 to 18.98). It found that temazepam
significantly improved sleep after one night compared with placebo
(P < 0.04), but found similar total sleep patterns after 1 week (P
value not reported). The RCT is likely to have been underpowered to
detect clinically important differences in outcomes.

Harms: The RCT gave no information on adverse effects.15

Comment: The RCT was published as a letter to the editor.15

QUESTION What are the effects of treatments?

OPTION COGNITIVE BEHAVIOURAL THERAPY

RCTs have found that cognitive behavioural therapy improves
post-traumatic stress disorder symptoms, anxiety, and depression
immediately after treatment and at up to 1 year compared with no
treatment or supportive counselling. RCTs have found no significant
difference in symptoms between cognitive behavioural therapy and eye
movement desensitisation and reprocessing.
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Benefits: Versus supportive counselling or no treatment: We found one
systematic review (search date not reported)16 and five subsequent
RCTs of cognitive behavioural therapy (see glossary, p 1358).17–21

The review compared a range of specific psychological treatments
versus supportive counselling (see glossary, p 1359) or no treat-
ment.16 It identified 17 RCTs (690 people), including six RCTs (232
people) of cognitive behavioural therapy. All RCTs identified by the
review found that psychological treatments were associated with a
greater improvement immediately after treatment (using a compos-
ite score of post-traumatic stress disorder [PTSD] symptoms, anxi-
ety, and depression) compared with supportive counselling or no
treatment (17 RCTs, 690 people: overall effect size immediately
after treatment 0.54, 95% CI 0.39 to 0.68). The difference was still
evident at 1 year (overall effect size from 12 RCTs with long term
follow up 0.53, 95% CI 0.37 to 0.69). The first subsequent RCT (87
people) compared exposure, cognitive therapy, or both, versus
relaxation treatment (see glossary, p 1359).17 It found that all
cognitive behavioural therapies reduced symptoms of PTSD more
than relaxation treatment, immediately after treatment and at 3
months (53 people evaluated; no intention to treat analysis per-
formed). The second subsequent RCT (72 people) found no signifi-
cant difference in symptoms at 1 year between 16 1-hour sessions
of imaginal exposure therapy (see glossary, p 1358) and cognitive
therapy (results not intention to treat; 54 people analysed; effect
size 0.88 with imaginal exposure v 1.06 with cognitive therapy;
reported as non-significant). It found that overall 21/54 (39%) of
people continued to suffer from PTSD at 1 year.18 The third
subsequent RCT (168 female victims of sexual assault or childhood
sexual abuse with PTSD and chronic nightmares) compared three
sessions of imagery rehearsal therapy (see glossary, p 1359) versus
no treatment over 5 weeks.19 It found that imagery rehearsal
therapy significantly improved PTSD symptoms at 3 or 6 months
compared with no treatment (AR for symptoms improving by at least
1 level of clinical severity 65% with imagery rehearsal v 31% with no
treatment; ARR 34%; NNT 3, CI not reported; P < 0.001). The
fourth subsequent RCT (171 female victims of sexual assault)
compared three treatments: cognitive processing therapy; pro-
longed exposure (see glossary, p 1358); or minimal attention
(telephone call every 2 weeks) for 6 weeks.20 It found that,
immediately after treatment, both cognitive processing therapy and
prolonged exposure significantly reduced rates of PTSD compared
with minimal attention (AR of not having PTSD assessed by several
measures including Clinician Administered PTSD Scale: 33/62
[53%] with cognitive processing v 33/62 [53%] with prolonged
exposure v 1/45 [2%] with minimal attention; P < 0.001 for either
intervention v placebo). The fifth subsequent RCT (78 people with
PTSD or severe sub-syndromal PTSD 6 months after a road traffic
accident) compared three interventions: 8–12 sessions of cognitive
behavioural therapy, 8–12 sessions of supportive psychotherapy
(see glossary, p 1359), and waiting list control.21 It found that,
immediately after treatment, cognitive behavioural therapy signifi-
cantly increased the proportion of people who responded compared
with supportive psychotherapy or waiting list control (20/27 [74%]
with cognitive behavioural therapy v 14/27 [52%] with supportive
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psychotherapy v 4/24 [17%] with waiting list control; P < 0.05 for
cognitive behavioural therapy v either comparison). These results
were maintained at 3 months’ follow up. Versus eye movement
desensitisation and reprocessing: See benefits of eye move-
ment desensitisation and reprocessing, p 1352.

Harms: The systematic review16 and subsequent RCTs17–21 gave no infor-
mation on adverse effects. Overall, cognitive behavioural therapy
seems well tolerated. However, there have been case reports of
worsening symptoms in some people receiving imaginal flooding
(see glossary, p 1358), leading to calls for caution when evaluating
people for treatment.22

Comment: None.

OPTION EYE MOVEMENT DESENSITISATION AND REPROCESSING

RCTs have found that eye movement desensitisation and reprocessing
improves symptoms compared with no treatment, and have found no
significant difference in symptoms between eye movement
desensitisation and reprocessing and cognitive behavioural therapy.

Benefits: Versus no treatment: We found one systematic review (search
date 2000), which identified nine RCTs (number of people not
reported) in people with post-traumatic stress disorder.23 It found
that eye movement desensitisation and reprocessing (EMDR) (see
glossary, p 1359) was significantly more effective than no treatment
in reducing symptoms of post-traumatic stress disorder (effect size
0.39, CI not reported; P < 0.05; see comment below). Versus
cognitive behavioural therapy: We found one systematic review23

and one subsequent RCT.24 The review found no significant differ-
ence between EMDR and cognitive behavioural therapy (see glos-
sary, p 1358) (effect size for EMDR v cognitive behavioural therapy
–0.44, CI not reported; reported as non-significant) or between
EMDR with eye movements and EMDR without eye movements
(effect size 0.22, CI not reported; reported as non-significant; see
comment below).23 The subsequent RCT (24 people with PTSD)
found no significant difference between stress inoculation training
plus prolonged exposure and eye movement desensitisation and
reprocessing (see glossary, p 1359) in the proportion of people with
PTSD immediately after 8–12 weeks’ treatment (assessed by struc-
tured interview: 9/12 [75%] with stress inoculation training plus
prolonged exposure v 10/12 [83%] with eye movement desensiti-
sation and reprocessing; RR 0.60, 95% CI 0.08 to 4.45) or at 3
months’ follow up (10/12 [83%] in each group; RR 1.00, 95%
CI 0.12 to 8.56).24

Harms: The systematic review and subsequent RCT gave no information on
adverse effects. 23,24

Comment: The review did not report duration of treatment or state when the
outcome of improvement in symptoms was measured.23

Post-traumatic stress disorder
M

en
ta

lh
ea

lt
h

1352

 BMJ Publishing Group Ltd 2004



OPTION OTHER PSYCHOLOGICAL TREATMENTS

RCTs provided insufficient evidence to assess affect management,
eclectic psychotherapy, group therapy, interapy, or psychodynamic
psychotherapy. We found no RCTs of drama therapy or inpatient
treatment programmes.

Benefits: Affect management: We found no systematic review, but found
one RCT (48 women) comparing 15 weeks of affect management
(see glossary, p 1358) treatment (in addition to drug treatment)
versus waiting list control.25 It found that, compared with waiting list
control, affect management improved post-traumatic stress disor-
der symptoms (assessed by the Davidson Trauma Scale: 45.8 with
affect management v 73.1 with waiting list control; P = 0.02) and
dissociative symptoms (see glossary, p 1359) from baseline
(assessed by the Dissociative Experiences Scale: 11.9 with affect
management v 25.2 with waiting list control; P = 0.02). Eclectic
psychotherapy: We found no systematic review but found one RCT
(42 police officers) comparing brief eclectic psychotherapy (com-
bining components of cognitive behavioural therapy and psychody-
namic psychotherapy [see glossary, p 1359]) versus waiting list
control over 16 sessions of treatment.26 It found that eclectic
psychotherapy significantly reduced the proportion of people with
post-traumatic stress disorder immediately after treatment (AR for
post-traumatic stress disorder assessed by assessed by Structured
Clinical Interview using DSM-IV criteria for PTSD: 9% with eclectic
psychotherapy v 50% with waiting list control; P < 0.01) and at 3
months (AR 4% with eclectic psychotherapy v 65% with waiting list
control; P < 0.01). Group therapy: We found no systematic review
but found one RCT (55 female survivors of childhood sexual abuse
with post-traumatic stress disorder) comparing three treatments:
trauma focused group therapy; present focused group therapy (see
glossary, p 1359); or waiting list control.27 Group therapy was
undertaken in 90 minute sessions for 24 weeks. The RCT found that
either type of group therapy significantly improved symptoms of
dissociation and sexual abuse trauma (P < 0.05 for both out-
comes) compared with waiting list control. It found no significant
difference in overall symptoms (symptoms assessed using the
Trauma Symptom Checklist 40: mean difference in score 8.1 with
group therapy v 3.8 with wait list control; reported as non-
significant; no further data reported). The RCT prospectively defined
three groups, but combined results for both active treatment groups
in its analysis. This makes the results difficult to interpret. It is likely
to have been underpowered to detect a clinically important differ-
ence in outcomes. Interapy: We found no systematic review but
found one RCT (25 people) that compared interapy (see glossary,
p 1359) versus waiting list control for 5 weeks.28 It found that, at 5
weeks, interapy significantly improved intrusive symptom score
from baseline compared with waiting list control (mean reduction
11.0 with interapy v 3.6 with waiting list control; P < 0.04) and
reduced avoidance score (mean reduction 9.6 with interapy v 2.9
with waiting list control; P < 0.03). Psychodynamic
psychotherapy: The systematic review of a range of psychological
treatments16 identified one RCT (112 people, search date not
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stated) that compared four interventions: psychodynamic psycho-
therapy, prolonged exposure, hypnotherapy (see glossary, p 1359),
and waiting list control.29 It found that symptoms were improved
from baseline significantly more within all active groups compared
with waiting list control. However, the trial did not test the signifi-
cance of comparative results. Drama therapy; inpatient
treatment programmes; supportive psychotherapy: See glos-
sary, p 1359. We found no RCTs.

Harms: The systematic review16 and RCTs25–29 gave no information on
adverse effects.

Comment: None.

OPTION SELECTIVE SEROTONIN REUPTAKE INHIBITORS AND
RELATED ANTIDEPRESSANTS

RCTs found that sertraline or paroxetine reduced symptoms at 3–7
months compared with placebo. RCTs found more limited evidence from
the systematic review and one subsequent RCT that fluoxetine may
reduce symptoms at 3 months compared with placebo. RCTs provided
insufficient evidence to compare mirtazapine versus placebo or sertraline
versus nefazodone.

Benefits: Versus placebo: We found one systematic review (search date
1999)30 and seven subsequent RCTs (3 evaluating sertraline,31–33

2 evaluating paroxetine,34,35 1 evaluating fluoxetine,36 and one
evaluating mirtazapine.37 The review identified 4 RCTs (375 people)
comparing selective serotonin reuptake inhibitors versus placebo
that used the Clinical Global Impression Scale change item or close
equivalent as the primary outcome measure.30 Response was
defined as a Clinical Global Impression Scale score of 1 [very much
improved] or 2 [much improved]. Two RCTs (183 people) found that
sertraline significantly increased the proportion of people who
responded after 3 months (OR 0.44, 95% CI 0.24 to 0.78). One
RCT (280 people) found no significant difference between paroxet-
ine and placebo in the proportion of people who responded after 3
months (OR 0.64, 95% CI 0.40 to 1.02) and another RCT (53
people) found no significant difference between fluoxetine and
placebo in the proportion of people who reponded after 3 months
(OR 0.30, 95% CI 0.09 to 1.02).30 Five of the subsequent placebo-
controlled RCTs found improved symptoms with selective serotonin
reuptake inhibitors. The first subsequent RCT (208 people) found
that sertraline 50–200 mg daily significantly improved symptoms at
12 weeks compared with placebo (mean reduction in post-
traumatic stress disorder [PTSD] symptom score on the Clinician
Administered PTSD Scale –33.0 with sertraline v –26.2 with pla-
cebo; P = 0.04).31 The second subsequent RCT (96 people who
had previously responded to sertraline for acute treatment of PTSD)
found that sertraline significantly reduced PTSD relapse after
28 weeks compared with placebo (AR 5% with sertraline v 26% with
placebo; ARR 21%; NNT 5; CI not reported; P < 0.02).32 The third
subsequent RCT (42 veteran male soldiers) found no significant
difference between sertraline 50–200 mg daily and placebo in
symptoms of PTSD after 10 weeks of treatment (mean reduction in
Clinician Administered PTSD score –18.7 with sertraline v –13.5
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with placebo; P = 0.53; see comment below).33 The fourth subse-
quent RCT (307 people) found that paroxetine 20–50 mg daily
significantly increased response rate at 12 weeks compared with
placebo (response defined as “very much improved” or “much
improved” on the Clinical Global Impression Scale; AR 59% with
paroxetine v 38% with control; ARR 21%; NNT 5; CI not reported;
P = 0.008).34 The fifth subsequent RCT (551 people) found that
paroxetine 20 or 40 mg daily significantly improved response rate
(using the same definition) at 12 weeks compared with placebo (AR
for response 62% with 20 mg paroxetine v 54% with 40 mg parox-
etine v 37% with placebo; P < 0.001 for both paroxetine groups
compared with placebo).35 The sixth subsequent RCT (301 people,
primarily male soldiers) found that fluoxetine 50–80 mg daily sig-
nificantly improved symptoms compared with placebo after 12
weeks’ treatment (mean reduction in Clinician Administered PTSD
score –34.6 with fluoxetine v –29.6 with placebo; P = 0.021).36

The clinical importance of this difference in symptoms is unclear.
The seventh subsequent RCT (26 people with PTSD) compared
mirtazapine 45 mg daily (17 people) versus placebo (9 people) for
8 weeks’ treatment.37 It found no significant difference in the
proportion of people with global improvement in symptoms imme-
diately after treatment (as assessed by the Short PTSD Rating
Interview: 11/17 [65%] with mirtazapine v 2/9 [22%] with placebo;
RR 6.42, 95% CI 0.99 to 41.21; results not intention to treat). The
RCT is likely to have been underpowered to detect clinically impor-
tant differences in outcomes. Versus each other: We found one
systematic review30 and one subsequent RCT.38 Two RCTs identified
by the review found no significant difference in response at
10–12 weeks between sertraline, paroxetine, or fluoxetine (sertra-
line, 42 people: OR 0.44, 95% CI 0.12 to 1.60; paroxetine, 280
people: OR 0.64, 95% CI 0.40 to 1.02; fluoxetine, 53 people:
OR 0.30, 95% CI 0.09 to 1.02). These RCTs may have been
underpowered to detect a clinically important difference in out-
comes. The subsequent RCT compared sertraline 50–100 mg daily
versus nefazodone 200–400 mg daily.38 It found no significant
difference in symptoms at 5 months (mean total eight item PTSD
scale [TOP-8] score 5.23 with sertraline v 4.35 with nefazodone;
P = 0.36). However, the results of that RCT should be interpreted
with caution because, despite randomisation, people taking sertra-
line had significantly higher baseline TOP-8 scores than people
taking nefazodone.

Harms: The systematic review gave no information on adverse effects,
although it found no significant difference between antidepressants
and placebo in the proportion of people who withdrew for any cause
(7 RCTs; 712 people; RR 0.85, 95% CI 0.63 to 1.14).30 The first
subsequent RCT found that, compared with placebo, sertraline
significantly increased insomnia (35% with sertraline v 22% with
placebo; P = 0.04), diarrhoea (28% with sertraline v 11% with
placebo; P = 0.003), and nausea (23% with sertraline v 11% with
placebo; P = 0.03), and decreased appetite (12% with sertraline v

1% with placebo; P = 0.001).31 The fourth subsequent RCT com-
paring paroxetine versus placebo found that adverse effects with an
incidence of at least 10% and twice that of placebo were nausea
(19.2% with paroxetine v 8.3% with placebo), somnolence (17.2%
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with paroxetine v 3.8% with placebo), dry mouth (13.9% with
paroxetine v 4.5% with placebo), asthenia (13.2% with paroxetine v

5.2% with placebo), and abnormal ejaculation (11.8% with parox-
etine v 3.7% with placebo).34 In the seventh subsequent RCT four
people taking mirtazapine withdrew because of adverse effects,
including sedation, panic attacks, increased anxiety, and irritabil-
ity.37 One person taking placebo withdrew because of pain. The RCT
found that significantly more people taking placebo had palpitations
(3/9 [33%] with placebo v 0/17 [0%] with mirtazapine; P = 0.03)
and more people taking mirtazapine had increased appetite (6 with
mirtazapine v 1 with placebo; P value not reported). A further RCT
(65 people) assessing the harms of fluoxetine in people with PTSD
found that fluoxetine was associated with significantly higher rates
of nausea, diarrhoea, and thirst compared with placebo (P < 0.05
for all outcomes).39 Known adverse effects of selective serotonin
reuptake inhibitors include nausea and headache (see harms of
prescription antidepressant drugs under depressive disorders,
p 1278).

Comment: The veteran soldiers in the third subsequent RCT evaluating sertra-
line had higher baseline Clinician Administered PTSD scores (mean
baseline score 94.3) than people in the other RCTs of sertraline
(mean baseline score about 74); this may explain the lack of
significant improvement in symptoms between sertraline and
placebo.33

OPTION TRICYCLIC ANTIDEPRESSANTS

RCTs provided insufficient evidence to assess imipramine or amitriptyline
in people with post-traumatic stress disorder.

Benefits: We found one systematic review (search date 1999) of antidepres-
sant drugs for post-traumatic stress disorder.30 The review identified
two RCTs (81 people) comparing tricyclic antidepressants versus
placebo that used the Clinical Global Impression Scale change item
or close equivalent as the primary outcome measure.30 One RCT
(41 people) identified by the review found that the proportion of
non-responders at 2 months was significantly lower with imipramine
than with placebo (response defined as Clinical Global Impression
score of 1 [very much improved] or 2 [much improved]; OR 0.21,
95% CI 0.05 to 0.78). The other RCT (40 people) identified by the
review found no significant difference between amitriptyline and
placebo in the proportion of people who responded after 2 months
(OR 0.41, 95% CI 0.12 to 1.42).30

Harms: The systematic review gave no information on adverse effects,
although it found no significant difference between antidepressants
and placebo in the proportion of people who withdrew for any cause
(7 RCTs; 712 people; RR 0.85, 95% CI 0.63 to 1.14).30 Known
adverse effects of tricyclic antidepressants include anticholinergic
effects (see harms of prescription antidepressant drugs under
depressive disorders, p 1278).

Comment: None.
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OPTION MONOAMINE OXIDASE INHIBITORS

RCTs provided insufficient evidence to assess brofaromine or phenelzine
in people with post-traumatic stress disorder.

Benefits: We found one systematic review (search date 1999) of antidepres-
sant drugs for post-traumatic stress disorder.30 The review identified
three RCTs (247 people) comparing monoamine oxidase inhibitors
versus placebo that used the Clinical Global Impression Scale
change item or close equivalent as the primary outcome meas-
ure.30 Two RCTs found no significant difference between bro-
faromine and placebo in the proportion of non-responders at
14 weeks (response defined as Clinical Global Impression Scale of
1 [very much improved] or 2 [much improved]: 114 people:
OR 0.94, 95% CI 0.45 to 1.99; 64 people: OR 0.40, 95% CI 0.15
to 1.08). One RCT (37 people) found that phenelzine significantly
increased the proportion of responders at 2 months compared with
placebo (OR 0.21, 95% CI 0.06 to 0.73).30

Harms: The systematic review gave no information on adverse effects,
although it found no significant difference between antidepressants
and placebo in the proportion of people who withdrew for any cause
(7 RCTs; 712 people; RR 0.85, 95% CI 0.63 to 1.14).30 Known
adverse effects of monoamine oxidase inhibitors include possible
hypertensive crisis. Monoamine oxidase inhibitors may also require
a need for dietary restriction (see harms of prescription antidepres-
sant drugs under depressive disorders, p 1278).

Comment: None.

OPTION CARBAMAZEPINE

We found no RCTs of carbamazepine in people with post-traumatic stress
disorder.

Benefits: We found no systematic review or RCTs.

Harms: We found no RCTs.

Comment: None.

OPTION RISPERIDONE New

We found no RCTs of risperidone in people with post-traumatic stress
disorder.

Benefits: We found no systematic review or RCTs.

Harms: We found no RCTs.

Comment: None.

OPTION LAMOTRIGINE

One RCT provided insufficient evidence to assess lamotrigine in people
with post-traumatic stress disorder.
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Benefits: We found one systematic review (search date 1999), which identi-
fied one small RCT (14 people) comparing lamotrigine versus
placebo that used the Clinical Global Impression Scale change item
or close equivalent as the primary outcome measure.30 The RCT
found no significant difference between lamotrigine and placebo in
the proportion of non-responders at 2 months (response defined as
Clinical Global Impression Scale score of 1 [very much improved] or
2 [much improved]; OR 0.39, 95% CI 0.04 to 3.71). However, it is
likely to have been underpowered to detect a clinically important
difference between groups.

Harms: The systematic review gave no information on adverse effects,
although it found no significant difference between antidepressants
and placebo in the proportion of people who withdrew for any cause
(7 RCTs; 712 people; RR 0.85, 95% CI 0.63 to 1.14).30

Comment: None.

OPTION BENZODIAZEPINES

One systematic review identified no RCTs of sufficient quality in people
with post-traumatic stress disorder.

Benefits: We found one systematic review (search date 1999), which identi-
fied no RCTs of sufficient quality.30

Harms: We found no RCTs.

Comment: None.

OPTION PROPRANOLOL

We found no RCTs of propranolol in people with post-traumatic stress
disorder.

Benefits: We found no systematic review or RCTs.

Harms: We found no RCTs.

Comment: None.

GLOSSARY
Affect management A type of group treatment focusing on regulation of mood.

Anxiety management Involves teaching techniques to reduce anxiety levels.
Examples include muscular relaxation in which individuals are taught to alterna-
tively tense and relax specific muscle groups and breathing retraining to avoid
overbreathing.

Cognitive behavioural therapy Covers a variety of techniques. Imaginal exposure

entails exposure to a detailed account or image of what happened. Real life

exposure involves confronting real life situations that have become associated with
the trauma and cause fear and distress. Cognitive therapy entails challenging
distorted thoughts about the trauma, the self, and the world. Imaginal flooding

involves the intense reliving of the traumatic experience. Memory structuring

involves listening to and clarifying the individual’s narrative and structuring it for
them to repeat to friends and family. Prolonged exposure entails repeated exposure
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to memories of the trauma, and to non-dangerous real life situations that are
avoided because of trauma related fear. Stress inoculation entails instruction in
coping skills and some cognitive techniques such as restructuring. Supportive

listening involves actively listening to the individual’s narrative and clarifying factual,
sensory, and affective details.
Cognitive processing therapy Includes elements of cognitive therapy and writing
and reading about the traumatic event.
Collaborative care Entails counselling, liaison, and coordination of care after
discharge.
Dissociative symptoms Involve a disruption to memory or perception of the
environment, e.g. an inability to recall details of a traumatic event that cannot
be accounted for by ordinary forgetfulness or an organic cause such as head
injury.
Drama therapy Entails using drama as a form of expression and communication.
Eye movement desensitisation and reprocessing (EMDR) Entails asking the
person to focus on the traumatic event, a negative cognition associated with it, and
the associated emotions.40 The person is then asked to follow the therapist’s finger
as it moves from side to side.
Hypnotherapy Entails hypnosis to allow people to work through the traumatic
event.
Imagery rehearsal therapy Involves encouraging participants to practice pleas-
ant imagery exercises and employ cognitive behavioural tools to deal with unpleas-
ant images.
Interapy A protocol driven treatment delivered through the internet, which includes
psychoeducation and cognitive reappraisal. For further information, see
http://www.interapy.nl.
Present focused group therapy A group intervention that involves identifying and
modifying patterns of behaviour that have arisen from their past traumatic experi-
ence.
Psychodynamic psychotherapy Entails analysis of defence mechanisms, inter-
pretations, and pre-trauma experiences.
Psychological debriefing A technique that entails detailed consideration of the
traumatic event and the normalisation of psychological reactions.
Relaxation treatment A technique involving imagination of relaxing situations to
induce muscular and mental relaxation.
Supportive counselling A non-directive intervention dealing with current issues
rather than the trauma itself.
Supportive psychotherapy A non-directive intervention that involves helping an
individual to explore their thoughts, feelings, and behaviour with the aim of
achieving clearer understanding of self and the ability to cope with situations more
effectively.
Trauma focused group therapy A group intervention that involves reconstructing
a past traumatic event, identifying and modifying negative self images associated
with it, and integrating memories of the event into the individual’s conscious
awareness of self and others.

Substantive changes
Cognitive behavioural therapy to treat post-traumatic stress disorder One
RCT added;21 conclusions unchanged.
Eye movement desensitisation and reprocessing One RCT added;22 conclu-
sions unchanged.
Selective serotonin reuptake inhibitors and related antidepressants One
RCT provided insufficient evidence to compare mirtazapine versus placebo.37
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Schizophrenia
Search date December 2002

Zia Nadeem, Andrew McIntosh, and Stephen Lawrie

QUESTIONS

Effects of drug treatments . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .1365
How to reduce relapse rates. . . . . . . . . . . . . . . . . . . . . . . . . . . . .1380
Effects of treatments in people resistant to standard treatment. . . .1383
Effects of methods to improve adherence . . . . . . . . . . . . . . . . . . .1385

INTERVENTIONS

Beneficial
Continuation of antipsychotic drugs

for 6–9 months after an acute
episode to reduce relapse rates
. . . . . . . . . . . . . . . . . . ...1380

Multiple session family
interventions to reduce relapse
rates. . . . . . . . . . . . . . . . .1382

Psychoeducational interventions to
reduce relapse rates . . . . .1382

Likely to be beneficial
Behavioural therapy to improve

adherence. . . . . . . . . . . . .1385
Compliance therapy to improve

adherence. . . . . . . . . . . . .1385
Psychoeducational interventions to

improve adherence . . . . . .1386

Trade off between benefits and
harms

Amisulpride . . . . . . . . . . . . .1369
Chlorpromazine. . . . . . . . . . .1365
Clozapine . . . . . . . . . . . . . . .1368
Depot bromperidol

decanoate . . . . . . . . . . . .1367
Depot haloperidol decanoate .1367
Haloperidol . . . . . . . . . . . . .1366
Loxapine . . . . . . . . . . . . . . .1371
Molindone . . . . . . . . . . . . . .1371

Olanzapine . . . . . . . . . . . . . .1372
Pimozide . . . . . . . . . . . . . . .1375
Quetiapine . . . . . . . . . . . . . .1376
Risperidone . . . . . . . . . . . . .1376
Sulpiride. . . . . . . . . . . . . . . .1378
Thioridazine . . . . . . . . . . . . .1367
Ziprasidone . . . . . . . . . . . . .1378
Zotepine. . . . . . . . . . . . . . . .1379

Unknown effectiveness
Cognitive behavioural therapy to

reduce relapse rates . . . . .1381
Multiple session family

interventions to improve
adherence. . . . . . . . . . . . .1386

Perazine . . . . . . . . . . . . . . . .1374
Social skills training to reduce

relapse rates . . . . . . . . . . .1383

To be covered in future updates
Augmentation of antipsychotic

treatment
Effects of early intervention
Treating depression in

schizophrenia
Treating negative symptoms
Treatment for acute behavioural

disturbance

See glossary, p 1387

Key Messages

¶ Most evidence is from systematic reviews of RCTs that report disparate
outcomes. There is a need for larger RCTs, over longer periods, with well
designed end points, including standardised, validated symptom scales. No
intervention has been found to consistently reduce negative symptoms.
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¶ Continuation of antipsychotic drugs for 6–9 months after an acute
episode to reduce relapse rates Systematic reviews have found that
continuing antipsychotic drugs for at least 6 months after an acute episode
reduces relapse rates compared with no treatment or placebo, and that some
benefit of continuing antipsychotics is apparent for up to 2 years.

¶ Multiple session family interventions to reduce relapse rates One sys-
tematic review found that multiple session family interventions reduced relapse
rates at 12 months compared with usual care, single session family interven-
tions, or psychoeducational interventions.

¶ Psychoeducational interventions to reduce relapse rates One systematic
review has found that psychoeducation reduces relapse rates at 9–18 months
compared with a control intervention.

¶ Behavioural therapy to improve adherence One RCT found that behavioural
interventions improved adherence to antipsychotic medication over 3 months
compared with usual treatment. Two RCTs found limited evidence that behav-
ioural interventions may improve adherence more than psychoeducational
therapy.

¶ Compliance therapy to improve adherence Two RCTs found limited evi-
dence that compliance therapy may increase adherence to antipsychotic drugs
at 6 and 18 months compared with non-specific counselling.

¶ Psychoeducational interventions to improve adherence One systematic
review found limited evidence that psychoeducation improved adherence to
antipsychotic medication compared with usual care. Two RCTs found limited
evidence that psychoeducational may improve adherence less than behav-
ioural therapy.

¶ Chlorpromazine One systematic review has found that, compared with pla-
cebo, chlorpromazine reduces the proportion of people who have no improve-
ment, or have marked or worse severity of illness at 6 months on a psychiatrist
rated scale. The review found that chlorpromazine caused more adverse
effects, such as sedation, acute dystonia, and parkinsonism, than placebo.

¶ Clozapine Two systematic reviews found that clozapine improved symptoms
over 4–10 weeks compared with standard antipsychotic drugs. However, RCTs
found that clozapine may be associated with blood dyscrasias. Three system-
atic reviews of small RCTs provided insufficient evidence to compare clozapine
versus other new antipsychotic drugs. One systematic review in people resist-
ant to standard treatment found that clozapine improved symptoms after
12 weeks and after 2 years compared with standard antipsychotic drugs. RCTs
provided insufficient evidence to compare clozapine versus other newer antip-
sychotics in people resistant to standard antipsychotic drugs.

¶ Depot bromperidol decanoate RCTs found no significant difference in the
proportion of people who needed additional medication, left the trial early, or
had movement disorders over 6–12 months between depot bromperidol
decanoate and haloperidol or fluphenazine decanoate.

¶ Depot haloperidol decanoate One systematic review of one small RCT found
no significant difference in global clinical state at 4 months between depot
haloperidol decanoate and oral haloperidol, but it may have been too small to
exclude a clinically important difference. Haloperidol is associated with acute
dystonia, akathisia, and parkinsonism.

¶ Haloperidol One systematic review has found that haloperidol increases
physician rated global improvement at 6 and 24 weeks compared with placebo
but is associated with acute dystonia, akathisia, and parkinsonism.
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¶ Thioridazine One systematic review has found that thioridazine improves
global mental state over 3–12 months compared with placebo.

¶ Cognitive behavioural therapy to reduce relapse rates Limited evidence
from a systematic review of two RCTs found no significant difference in relapse
rates between cognitive behavioural therapy plus standard care and standard
care alone.

¶ Multiple session family interventions to improve adherence One system-
atic review found that “compliance with medication” over 9–24 months was
higher in people who received multiple family interventions compared with
usual care, single family interventions, or psychoeducational interventions, but
the difference did not quite reach significance.

¶ Perazine RCTs provided insufficient evidence to assess perazine.
¶ Social skills training to reduce relapse rates One systematic review of

small RCTs provided insufficient evidence to assess social skills training.
¶ Amisulpride; loxapine; molindone; olanzapine; pimozide; quetiapine;

risperidone; sulpiride; ziprasidone; zotepine Systematic reviews have
found that these newer antipsychotic drugs are as effective in improving
symptoms as standard antipsychotic drugs, and have different profiles of
adverse effects.

DEFINITION Schizophrenia is characterised by the positive symptoms (see
glossary, p 1387) of auditory hallucinations, delusions, and thought
disorder, and by the negative symptoms (see glossary, p 1387) of
demotivation, self neglect, and reduced emotion.1 People are
defined as being resistant to standard antipsychotic drugs if, over
the preceding 5 years, they have not had a clinically important
improvement in symptoms after 2–3 regimens of treatment with
standard antipsychotic drugs for at least 6 weeks (from at least 2
classes at doses equivalent to or greater than 1000 mg/day chlo-
rpromazine) and they have had no period of good functioning.2,3

Approximately 30% (10–45%) of people with schizophrenia meet
these criteria.3

INCIDENCE/
PREVALENCE

Onset of symptoms typically occurs in early adult life (average age
25 years) and is earlier in men than in women.4,5 Prevalence
worldwide is 2–4/1000. One in 100 people will develop schizophre-
nia in their lifetime.

AETIOLOGY/
RISK FACTORS

Risk factors include a family history (although no major genes have
been identified), obstetric complications, developmental difficul-
ties, central nervous system infections in childhood, cannabis use,
and acute life events.4 The precise contributions of these factors
and ways in which they may interact are unclear.

PROGNOSIS About three quarters of people suffer recurrent relapse and contin-
ued disability, although the proportion of people who improved
significantly increased after the mid-1950s (mean 48.5% from
1956–1985 v 35.4% from 1895–1956).6 Outcome may be worse
in people with insidious onset and delayed initial treatment, social
isolation, or a strong family history; in people living in industrialised
countries; in men; and in people who misuse drugs.5 Drug treat-
ment is generally successful in treating positive symptoms, but up
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to a third of people derive little benefit and negative symptoms are
notoriously difficult to treat. About half of people with schizophrenia
do not adhere to treatment in the short term. The figure is even
higher in the longer term.7

AIMS OF
INTERVENTION

To relieve symptoms and to improve quality of life, with minimal
adverse effects of treatment.

OUTCOMES Severity of positive and negative symptoms; global clinical improve-
ment; global clinical impression (a composite measure of symp-
toms and everyday functioning); rate of relapse; adherence to
treatment; adverse effects of treatment.

METHODS Clinical Evidence search and appraisal December 2002. Most RCTs
were small, short term, with high withdrawal rates, and employed
many different outcome measures.8 There were a large number of
good systematic reviews. Therefore, if possible, we focused prima-
rily on systematic reviews and included only the outcomes that we
thought were the most clinically relevant. Because each treatment
is associated with different benefits and harms, we used estimates
of global effectiveness if they were available. We searched for
placebo controlled RCTs of standard antipsychotic medication and
comparative RCTs of newer antipsychotic drugs.

QUESTION What are the effects of drug treatments?

OPTION CHLORPROMAZINE

One systematic review has found that, compared with placebo,
chlorpromazine reduces the proportion of people who have no
improvement, or marked or worse severity of illness at 6 months on a
psychiatrist rated scale. The review found that chlorpromazine caused
more adverse effects, such as sedation, acute dystonia, and
parkinsonism, than placebo.

Benefits: Versus placebo: We found one systematic review (search date
1999, 45 RCTs, 3116 people, mean dose 511 mg/day, range
25–2000 mg/day).9 It found that, compared with placebo, chlor-
promazine significantly reduced the proportion of people who had
no improvement on a psychiatrist rated global impression scale at 6
months (13 RCTs; 583/921 [63%] with chlorpromazine v 609/790
[77%] with placebo; RR of failing to improve 0.72, 95% CI 0.62 to
0.83; NNT 7, 95% CI 5 to 10) and significantly reduced the propor-
tion of people who had marked or worse severity of illness on a
psychiatrist rated scale at 1 week to 6 months (5 RCTs; 323/493
[66%] with chlorpromazine v 231/285 [81%] with placebo; RR of
increased severity of illness 0.77, 95% CI 0.71 to 0.84; NNT 5,
95% CI 4 to 8).

Harms: Versus placebo: The systematic review found that, compared with
placebo, chlorpromazine caused significantly higher rates of seda-
tion (218/698 [31%] with chlorpromazine v 65/490 [13%] with
placebo; RR 2.4, 95% CI 1.7 to 3.3; NNH 6, 95% CI 4 to 8), acute
dystonia (28/439 [6%] with chlorpromazine v 5/234 [2%] with
placebo; RR 3.1, 95% CI 1.3 to 7.6; NNH 24, 95% CI 14 to 77),
parkinsonism (123/723 [17%] with chlorpromazine v 40/542 [7%]
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with placebo; RR 2.6, 95% CI 1.2 to 5.4; NNH 10, 95% CI 8 to 16),
weight gain (31/75 [41%] with chlorpromazine v 7/90 [8%] with
placebo; RR 4.4, 95% CI 2.1 to 9.0; NNH 3, 95% CI 2 to 5), skin
photosensitivity (81/496 [16%] with chlorpromazine v 9/303 [3%]
with placebo; RR 5.2, 95% CI 3 to 10; NNH 7, 95% CI 6 to 10),
dizziness caused by hypotension (112/688 [16%] with chlorpro-
mazine v 38/504 [7%] with placebo; RR 1.9, 95% CI 1.3 to 2.6;
NNH 12, 95% CI 8 to 20), and dry mouth (32/473 [7%] with
chlorpromazine v 4/283 [1%] with placebo; RR 4.0, 95% CI 1.6 to
10.0; NNH 19, 95% CI 12 to 37).9 Chlorpromazine was also asso-
ciated with higher rates of seizures (19/450 [4%] with chlorpro-
mazine v 4/245 [2%] with placebo; RR 2.4, 95% CI 0.4 to 16) and
blood dyscrasias (10/207 [5%] with chlorpromazine v 2/187 [1%]
with placebo; RR 2.0, 95% CI 0.7 to 6.0), although the differences
did not reach significance. We found no long term data on the risk
of tardive dyskinesia or the rare but potentially fatal neuroleptic
malignant syndrome. Despite the frequent adverse effects, the
review found that people taking chlorpromazine were more likely to
stay in RCTs in both the short and the medium term than people
taking placebo.

Comment: The review did not categorise symptoms as positive or negative
because this information was rarely available from included RCTs.9

It found significant heterogeneity among RCTs, but found that the
analysis of global improvement over 9 weeks to 6 months remained
significant after removal of the heterogeneous RCTs (RR 0.65, 95%
CI 0.5 to 0.9).

OPTION HALOPERIDOL

One systematic review has found that haloperidol increases the
proportion of people with psychiatrist rated global improvement at 6 and
24 weeks compared with placebo, but is associated with acute dystonia,
akathisia, and parkinsonism.

Benefits: Versus placebo: We found one systematic review (search date
1998, 20 RCTs, 1001 people).10 It found that haloperidol (over a
wide range of doses) significantly increased psychiatrist rated global
improvement at 6 weeks (3 RCTs, 159 people; 61/88 [69%] with
haloperidol v 23/71 [32%] with placebo; RR 2.3, 95% CI 1.7 to 3.3;
NNT 3, 95% CI 2 to 5) and at 24 weeks (8 RCTs; 72/163 [44%] v

21/150 [14%]; RR 3.5, 95% CI 2.3 to 5.6; NNT 3, 95% CI 3 to 5)
compared with placebo.

Harms: Versus placebo: The systematic review found that, compared with
placebo, haloperidol significantly increased the risk of acute dysto-
nia (2 RCTs; RR 4.7, 95% CI 1.7 to 44; NNH 5, 95% CI 3 to 9),
akathisia (3 RCTs: RR 6.5, 95% CI 1.5 to 28; NNH 6, 95% CI 4 to
14), and parkinsonism (4 RCTs; RR 8.9, 95% CI 2.6 to 31; NNH 3,
95% CI 2 to 5).10 People taking haloperidol were significantly more
likely to be treated with anticholinergic drugs than people taking
placebo (4 RCTs; RR 4.9, 95% CI 1.01 to 24; NNH 2, 95% CI 1 to 3).

Schizophrenia
M

en
ta

lh
ea

lt
h

1366

 BMJ Publishing Group Ltd 2004



Comment: The median size of RCTs in the review was 38 people, but the quality
of the RCTs was higher than average for schizophrenia trials.10

Although the dose range was very wide, most RCTs used 4–20 mg
daily and adjusted dose according to need. The review found
evidence of publication bias for the 6–24 months global outcome
ratings.10

OPTION THIORIDAZINE

One systematic review has found that thioridazine improves global mental
state over 3–12 months compared with placebo.

Benefits: Versus placebo: We found one systematic review (search date
1999, 11 RCTs, 560 people).11 It found that thioridazine signifi-
cantly reduced the proportion of people who were “no better or
worse” in global clinical impression at 3–12 months compared with
placebo (5 RCTs; 27/84 [32%] with thioridazine v 57/81 [70%] with
placebo; RR 0.5, 95% CI 0.37 to 0.68; NNT 3, 95% CI 3 to 5).

Harms: Versus placebo: The review found no significant difference in
adverse effects between thioridazine and placebo, but may have
lacked power to detect a clinically important difference.11

Comment: None.

OPTION DEPOT BROMPERIDOL DECANOATE

RCTs found no significant difference in the proportion of people who
needed additional medication, left the trial early, or had movement
disorders over 6–12 months between depot bromperidol decanoate and
haloperidol or fluphenazine decanoate.

Benefits: Versus standard antipsychotic drugs: One systematic review
(search date 1999, 3 RCTs, 97 people) found no significant
difference between depot bromperidol and haloperidol or fluphena-
zine decanoate in the proportion of people who needed additional
antipsychotics or benzodiazepines over 6–12 months (19/48 [39%]
with bromperidol v 18/49 [37%] with haloperidol or fluphenazine;
RR 1.08, 95% CI 0.68 to 1.70) or who left the trial early (10/48
[21%] with bromperidol v 5/49 [10%] with haloperidol or fluphena-
zine; RR 1.92, 95% CI 0.80 to 4.60).12

Harms: Versus standard antipsychotic drugs: The review found no
significant difference in movement disorders over 6–12 months
between bromperidol and haloperidol or fluphenazine (2 RCTs:
16/38 [42%] with bromperidol v 22/39 [56%] with haloperidol or
fluphenazine; RR 0.74, 95% CI 0.47 to 1.17).12

Comment: None.

OPTION DEPOT HALOPERIDOL DECANOATE

One systematic review of one small RCT found no significant difference in
global clinical state at 4 months between depot haloperidol decanoate
and oral haloperidol, but it may have been too small to exclude a
clinically important difference. Haloperidol is associated with acute
dystonia, akathisia, and parkinsonism.
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Benefits: Versus standard antipsychotic drugs: We found one
systematic review (search date 1998) that identified one small
RCT (22 people) comparing depot haloperidol versus oral
haloperidol.13 It found no significant difference in the proportion
of people with “no improvement” in global clinical impression at 4
months (8/11 [73%] with depot haloperidol v 9/11 [82%] with
oral haloperidol; RR of no improvement 0.89, 95% CI 0.56 to
1.40). The RCT may have been too small to detect a clinically
important difference.

Harms: Versus standard antipsychotic drugs: The RCT found no
significant difference between depot and oral haloperidol in the
proportion of people who needed anticholinergic drugs for
movement disorders (3/11 [27%] with depot haloperidol v 1/11
[9%] with oral haloperidol; RR 3.00, 95% CI 0.37 to 24.58).13

Also see harms of haloperidol, p 1366.

Comment: Depot injection is believed to ensure adherence, but we found no
evidence from RCTs to support this.

OPTION CLOZAPINE

One systematic review found that clozapine improved symptoms over
4–10 weeks compared with standard antipsychotic drugs. However, RCTs
found that clozapine may be associated with blood dyscrasias. One
systematic review of small RCTs provided insufficient evidence to
compare clozapine versus other newer antipsychotic drugs.

Benefits: Versus standard antipsychotic drugs: We found one systematic
review (search date 1999, 31 RCTs, 2589 people), which com-
pared clozapine versus standard antipsychotic drugs, such as
chlorpromazine and haloperidol.14 It found that clozapine signifi-
cantly reduced the proportion of people with no clinical improve-
ment over 4–10 weeks compared with standard antipsychotic drugs
(14 RCTs; 267/561 [48%] with clozapine v 377/570 [66%] with
standard antipsychotics; RR of no important improvement 0.75,
95% CI 0.66 to 0.84). This means that, on average, six people will
need to be treated for one to improve (NNT 6, 95% CI 5 to 7). The
review found that, despite the requirement for regular blood tests,
significantly fewer people withdrew from treatment with clozapine
over 7–24 months compared with standard antipsychotic drugs
(111/750 [15%] with clozapine v 140/763 [18%] with standard
antipsychotics; RR 0.76, 95% CI 0.66 to 0.92). Versus other new
antipsychotic drugs: We found one systematic review (search
date 1999, 8 RCTs, 795 people).15 Five of the RCTs identified by the
review were in people with treatment resistant schizophrenia (see
benefits of clozapine in people who are resistant to standard
antipsychotic drugs, p 1389).

Harms: Versus standard antipsychotic drugs: The review found that,
compared with standard antipsychotic drugs, clozapine was signifi-
cantly more likely to cause hypersalivation (351/699 [50%] with
clozapine v 161/720 [22%] with standard antipsychotics; RR 2.23,
95% CI 1.95 to 2.57; NNH 3, 95% CI 3 to 4), increased tempera-
ture (129/560 [23%] with clozapine v 86/587 [15%] with standard
antipsychotics; RR 1.57, 95% CI 1.27 to 1.98; NNH 11, 95% CI 7

Schizophrenia
M

en
ta

lh
ea

lt
h

1368

 BMJ Publishing Group Ltd 2004



to 25), and sedation (392/751 [52%] with clozapine v 332/776
[43%] with standard antipsychotics; RR 1.23, 95% CI 1.13 to 1.34;
NNH 10, 95% CI 6 to 22), but that it was less likely to cause dry
mouth (40/397 [10%] with clozapine v 111/402 [28%] with stand-
ard antipsychotics; RR 0.36, 95% CI 0.26 to 0.51; NNT 6, 95% CI 4
to 8) and extrapyramidal adverse effects (202/614 [33%] with
clozapine v 304/621 [49%] with standard antipsychotics; RR 0.67,
95% CI 0.58 to 0.77; NNT 6, 95% CI 5 to 9).14 A large case series
found leucopenia in 3% of 99 502 people taking clozapine over 5
years.16 However, it found that monitoring white cell (neutrophil)
counts was associated with a lower rate of cases of agranulocytosis
in people taking clozapine (382 v 995; AR 0.38% v 1%) and deaths
(12 v 149).16 The review found that clozapine significantly
increased blood problems, including leucopenia and neutropenia
compared with standard antipsychotic drugs (24/637 [4%] with
clozapine v 12/656 [2%] with standard antipsychotics; RR 1.85,
95% CI 0.99 to 3.47).14 We found one systematic review (search
date 1996, 12 RCTs, all included in the first review) that performed
a meta-regression analysis combining results with various new
antipsychotic drugs and comparing them with results with haloperi-
dol.17 It found that the difference in withdrawal rates did not persist
after controlling for dose of haloperidol.

Comment: Some of the benefits of clozapine were more apparent in the long
term, depending on which drug was used for comparison in the
RCTs.

OPTION AMISULPRIDE

Three systematic reviews found limited evidence that amisulpride may
improve symptoms more than standard antipsychotic drugs, although one
of the reviews suggested that effects may be attributable to differences
in dose. The reviews found that extrapyramidal adverse effects were less
likely with amisulpride than with standard antipsychotic drugs. RCTs found
no significant difference in symptoms between amisulpride and
olanzapine or risperidone.

Benefits: Versus standard antipsychotic drugs: We found three system-
atic reviews.17–19 The first systematic review (search date 2000)
identified four RCTs (651 people), which compared amisulpride
versus a standard antipsychotic (haloperidol [3 RCTs] or flupentixol
[1 RCT]), and used the Clinical Global Impression scale to assess
outcomes.18 It found that amisulpride significantly reduced the
proportion of people who were less than “much improved” in global
clinical impression compared with standard antipsychotic drugs
(107/324 [33%] with amisulpride v 163/327 [50%] with standard
antipsychotics; RR of failing to improve 0.66, 95% CI 0.55 to 0.80;
NNT 6, 95% CI 5 to 11). It also found that amisulpride significantly
reduced the proportion of people who left the study early (14 RCTs;
282/881 [32%] with amisulpride v 242/631 [38%] with standard
antipsychotics; RR 0.72, 95% CI 0.62 to 0.83; NNT 9, 95% CI 7 to
16). The second systematic review (search date 1998, 4 RCTs,
including 2 RCTs identified by the first review, duration 4–6 weeks,
683 people) compared amisulpride versus standard antipsychotic
drugs, usually haloperidol.17 It is unclear whether allocation con-
cealment was adequately performed in all included RCTs. It found
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that symptom reduction was greater with amisulpride than with
standard antipsychotic drugs (standardised effect size –0.35, 95%
CI –0.52 to –0.18), indicating that about 64% (95% CI 57% to
70%) of people do worse with standard antipsychotic drugs than
with amisulpride. It also found that, compared with standard anti-
psychotic drugs, amisulpride significantly reduced the proportion of
people who withdrew from the trial (NNH 9, 95% CI 5 to 22). All four
short term RCTs identified by the review included people ran-
domised to relatively high doses of amisulpride (estimated equiva-
lent to 20 mg haloperidol), which may have exaggerated results in
favour of amisulpride.17 The review performed a meta-regression
analysis and found that, after adjustment for dose differences in
standard antipsychotics (usually haloperidol or chlorpromazine),
newer antipsychotic drugs (amisulpride, olanzapine, quetiapine,
risperidone) lose their therapeutic advantage over standard anti-
psychotic drugs. Meta-regression was not available for amisulpride
alone. The third systematic review (11 RCTs, 6 of which were
included in the first or second review) found that amisulpride
improved Brief Psychiatric Rating Scale (BPRS) scores compared
with haloperidol or flupentixol (mean effect size 0.11; CI not stated;
no further data provided).19 It also found that people taking ami-
sulpride were less likely to withdraw from the study early. Versus
olanzapine: We found no systematic review but found one RCT
(377 people) comparing amisulpride versus olanzapine for 2
months’ treatment.20 It found no significant difference in symptoms
at 2 months assessed by BPRS score (mean reduction 17.6 with
amisulpride v 16.3 with olanzapine; reported as non-significant; CI
not stated). Versus risperidone: The first review identified one RCT
(228 people), which found no significant difference between ami-
sulpride and risperidone in BPRS symptom scores.18

Harms: Versus standard antipsychotic drugs: The first review found that,
compared with standard antipsychotic drugs, amisulpride signifi-
cantly reduced the proportion of people who had at least one
adverse effect (6 RCTs; 261/373 [70%] with amisulpride v 308/378
[81%] with standard antipsychotics; RR 0.85, 95% CI 0.79 to 0.92;
NNT 9, 95% 5% CI 6 to 17).18 It also found that people taking
amisulpride were significantly less likely to experience at least one
extrapyramidal symptom (7 RCTs; 161/383 [42%] with amisulpride
v 234/388 [60%] with standard antipsychotics; RR 0.68, 95%
CI 0.60 to 0.79; NNT 5, 95% CI 4 to 8). The second review found
that movement disorders, measured by the Simpson Angus scale,
were significantly less frequent with amisulpride compared with
standard antipsychotic drugs (SMD –0.44, 95% CI –0.26 to
–0.61).17 The reduction in extrapyramidal adverse effects remained
significant despite adjustment for dose differences in standard
antipsychotics.17 The third systematic review found that people
taking amisulpride experienced fewer movement disorders than
people taking standard antipsychotic drugs.19 It found that amisul-
pride significantly reduced the use of antiparkinsonian medication
compared with standard antipsychotic drugs (effect size 0.25, 95%
CI 0.17 to 0.32). Versus olanzapine: The RCT found that signifi-
cantly fewer people had clinically important weight gain (more than
7% total body weight) with amisulpride than with olanzapine (27/
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189 [14%] with amisulpride v 48/188 [25%] with olanzapine;
P = 0.007).20 Versus risperidone: The RCT identified by the first
review found no significant difference in adverse effects, extra-
pyramidal symptoms, or withdrawal rate between amisulpride and
risperidone.18

Comment: None.

OPTION LOXAPINE

One systematic review comparing loxapine versus standard antipsychotic
drugs found no significant difference in global improvement or adverse
effects.

Benefits: Versus standard antipsychotic drugs: We found one systematic
review (search date 1999, 22 RCTs, 1073 people), which compared
loxapine (dose range 25–250 mg/day) versus standard anti-
psychotic drugs, primarily chlorpromazine.21 It found no significant
difference in clinical global improvement between loxapine and stand-
ard antipsychotic drugs (9 RCTs; 59/206 [29%] with loxapine v 65/205
[32%] with standard antipsychotics; RR of no improvement 0.82, 95%
CI 0.52 to 1.31).

Harms: The review found no significant difference in adverse effects
between loxapine and standard antipsychotic drugs (11 RCTs;
164/255 [64%] with loxapine v 166/251 [66%] with standard
antipsychotics; RR 0.90, 95% CI 0.57 to 1.41).21

Comment: All of the RCTs identified by the review were conducted in the USA or
India and none lasted longer than 12 weeks.21

OPTION MOLINDONE

One systematic review found no significant difference in global clinical
improvement or in the proportion of people who had adverse effects over
4–12 weeks between molindone and standard antipsychotic drugs.

Benefits: Versus standard antipsychotic drugs: We found one systematic
review (search date 1999, 9 RCTs, 4 CCTs, 150 people) comparing
molindone versus standard antipsychotic drugs, primarily haloperi-
dol or chlorpromazine.22 It found no significant difference between
molindone and standard antipsychotic drugs in global clinical
improvement over 4–12 weeks as assessed by a physician (4 RCTs;
25/84 [29.8%] with molindone v 20/66 [30.3%] with standard
antipsychotics; RR of no improvement 1.10, 95% CI 0.68 to 1.78).

Harms: Versus standard antipsychotic drugs: The review found no
significant difference between molindone and standard antipsy-
chotic drugs in movement disorders (rigidity, tremor, akasthesia,
use of antiparkinsonian medication) or in the proportion of people
who had adverse effects (2 RCTs, 1 CCT; 24/42 [57%] with
molindone v 25/42 [59%] with standard antipsychotics; RR 0.96,
95% CI 0.73 to 1.27).22 One RCT identified by the review found that
significantly more people taking molindone compared with standard
antipsychotic drugs experienced confusion (9/14 [64%] with molin-
done v 6/30 [20%] with standard antipsychotics; RR 3.21, 95%
CI 1.42 to 7.26). The review also found that significantly more
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people had weight loss with molindone than with standard antipsy-
chotic drugs (2 RCTs; 12/30 [40%] with molindone v 4/30 [13%]
with standard antipsychotics; RR 2.78, 95% CI 1.10 to 6.99) and
that fewer people had weight gain with molindone than with
standard antipsychotic drugs (2 RCTs; 4/30 [13%] with molindone v

11/30 [37%] with standard antipsychotics; RR 0.39, 95% CI 0.95
to 1.00).

Comment: None.

OPTION OLANZAPINE

Systematic reviews found limited evidence that olanzapine may improve
symptoms more than standard antipsychotic drugs and good evidence
that olanzapine has fewer adverse effects, although one of the reviews
suggested that effects may be attributable to differences in dose.
Systematic reviews found no clear difference in symptoms or adverse
effects among olanzapine, amisulpride, risperidone, and clozapine.

Benefits: Versus standard antipsychotic drugs: We found three system-
atic reviews.17,23,24 The first review (search date 1999, 15 RCTs,
3282 people) compared olanzapine versus standard antipsychotic
drugs, usually haloperidol.23 It found no significant difference in
psychotic symptoms over 6–8 weeks between olanzapine
(2.5–25 mg/day) and standard antipsychotic drugs (4 RCTs; 1056/
1926 [55%] with olanzapine v 596/852 [70%] with standard
antipsychotics; RR for no important response [defined as a 40%
reduction on any scale] 0.90, 95% CI 0.76 to 1.06). The second
review (search date 1998, 4 RCTs, all included in the first review,
2846 people) performed a meta-regression analysis comparing
newer versus standard antipsychotics, which adjusted for dose of
standard antipsychotic (see benefits of amisulpride, p 1369).17

Meta-regression analysis was not available for olanzapine alone.
The third review (search date 1998, 3 RCTs, all included in the
previous review, 2606 people) also found no significant difference
in the mean change on a combined rating of positive and negative
symptoms (Positive and Negative Syndrome Scale [PANSS])
between olanzapine and haloperidol.24 However, it conducted a
subsequent meta-regression analysis to control for confounding
variables (e.g. age and duration of illness, among others) and found
limited evidence that olanzapine significantly improved mean
PANSS rating scale score compared with standard antipsychotics
(WMD –5.9, 95% CI –11.1 to –0.6). The meta-regression analysis
did not appear to take account of the dose of haloperidol.24 Versus
clozapine: See benefits of clozapine, p 1368. Versus
amisulpride: See benefits of amisulpride, p 1369. Versus
risperidone: We found two systematic reviews25,26 and one sub-
sequent RCT.27 The first review (search date 1999, 3 RCTs) found
that olanzapine improved mean PANSS scores at 28–30 weeks
compared with risperidone (2 RCTs, 392 people; WMD 7.5 points,
95% CI 2.9 to 12.0 on a scale of 210 points), although it found no
significant difference at 54 weeks (1 RCT, 435 people; WMD 6.1,
95% CI 1.9 to 10.3).25 Olanzapine was also associated with signifi-
cantly fewer withdrawals for any cause at 28–30 weeks than risp-
eridone (2 RCTs; 85/204 [42%] with olanzapine v 109/200 [54%]
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with risperidone; RR 0.76, 95% CI 0.62 to 0.94).25 The second
review (search review 2000, 2 RCTs, including 1 RCT identified by
the first review) found similar results but did not quantify its
conclusions.26 The subsequent RCT (377 people) found no signifi-
cant difference between olanzapine and risperidone in the propor-
tion of people who responded at 8 weeks (response defined as a
< 20% reduction in PANSS score: 48% with olanzapine v 51% with
risperidone; reported as non-significant; no further data
provided).27

Harms: Versus standard antipsychotic drugs: The first review found no
significant difference between olanzapine and standard antipsy-
chotic drugs in the proportion of people who withdrew from the trial
for any cause at 4–8 weeks (9 RCTs; 744/2068 [36%] with olan-
zapine v 464/952 [49%] with standard antipsychotics; RR 0.85,
95% CI 0.65 to 1.10) or at 1 year (4 RCTs; 1577/1905 [83%] v

748/833 [90%]; RR 0.90, 95% CI 0.75 to 1.08).23 It found that,
compared with standard antipsychotic drugs, olanzapine signifi-
cantly reduced the proportion of people who required anticholiner-
gic drugs for extrapyramidal adverse effects (293/1884 [15%] with
olanzapine v 401/810 [49%] with standard antipsychotics;
RR 0.26, 95% CI 0.17 to 0.40) and caused significantly less
nausea (174/1576 [11%] with olanzapine v 117/771 [15%] with
standard antipsychotics; RR 0.74, 95% CI 0.59 to 0.92; NNT 25,
95% CI 14 to 85), vomiting (97/1336 [7%] with olanzapine v

81/660 [12%] with standard antipsychotics; RR 0.59, 95% CI 0.45
to 0.78; NNT 20, 95% CI 12 to 46), or drowsiness (443/1576
[28%] with olanzapine v 268/771 [34%] with standard antipsychot-
ics; RR 0.82, 95% CI 0.72 to 0.92; NNT 15, 95% CI 9 to 38).
Olanzapine was associated with a significantly greater increase in
appetite (1 RCT; 343/1336 [26%] with olanzapine v 103/660
[16%] with standard antipsychotics; RR 1.65, 95% CI 1.35 to 2.01;
NNH 10, 95% CI 7 to 15) and weight gain than standard antipsy-
chotic drugs.23 The second review found that fewer people withdrew
from the trial with olanzapine than with haloperidol, but the differ-
ence did not persist after adjustment for dose.17 It found that
dystonia and akathisia were significantly less frequent with olanza-
pine than with haloperidol, even after adjustment for dose (ARR for
dystonia with olanzapine v haloperidol 14%, 95% CI 11% to 17%;
ARR for akathisia with olanzapine v haloperidol 4.8%, 95% CI 3.1%
to 6.5%). Olanzapine was associated with a 12% (95% CI 8% to
15%) increase in excessive appetite compared with haloperidol.17

Versus clozapine: See harms of clozapine, p 1368. Versus
amisulpride: See harms of amisulpride, p 1370. Versus
risperidone: The first review found that olanzapine was associated
with significantly fewer extrapyramidal adverse effects compared
with risperidone (1 RCT; 32/172 [19%] with olanzapine v 52/167
[31%] with risperidone; RR 0.60, 95% CI 0.41 to 0.88; NNT 8, 95%
CI 5 to 28), less parkinsonism (1 RCT; 22/172 [13%] with olanza-
pine v 37/167 [22%] with risperidone; RR 0.58, 95% CI 0.37 to
0.94; NNT 11, 95% CI 6 to 77), and less need for antiparkinsonian
medication (1 RCT; 34/172 [20%] with olanzapine v 55/167 [33%]
with risperidone; RR 0.60, 95% CI 0.41 to 0.87; NNT 8, 95% CI 4
to 25).25 People taking olanzapine had greater weight gain, but the
difference was not significant either at 28–30 weeks (2 RCTs: WMD
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+2.86, 95% CI –0.68 to +6.34) or at 54 weeks (WMD +3.56,
95% CI –0.20 to +6.90). The second review found similar results
but did not perform a meta-analysis.26 The subsequent RCT found
no significant difference between olanzapine and risperidone in
severity of extrapyramidal adverse effects, need for anticholinergics,
or withdrawals from the trial.27 Fewer people on risperidone expe-
rienced clinically important weight gain (AR for ≥ 7% weight gain
27.3% with olanzapine v 11.6% with risperidone).

Comment: Versus standard antipsychotic drugs: The results of the
reviews are dominated by one large multicentre RCT reported by
drug company employees. 17,23,24 Benefits seem to be highest at
a dose of 15 mg daily, and higher doses may be associated with
more harms. Results depended on the statistical test used, and
their reliability may be compromised by heterogeneity.

OPTION PERAZINE

Two weak RCTs found no significant difference in global clinical
impression over 28 days between perazine and haloperidol. Two RCTs
provided insufficient evidence to assess perazine compared with
zotepine, and one RCT found no significant difference in mental state at
28 days between perazine and amisulpride. Three RCTs found no
significant difference in extrapyramidal effects over 28 days between
perazine and zotepine or amisulpride.

Benefits: Versus standard antipsychotic drugs: We found one systematic
review (search date 2001), which identified two RCTs (71 people)
comparing perazine versus haloperidol.28 It could not perform a
meta-analysis because of poor reporting in one of the RCTs. One of
the RCTs (32 people) found no significant difference between
perazine and haloperidol in the proportion of people who were “no
better or worse” in global clinical impression at 28 days (8/17
[47%] with perazine v 6/15 [60%] with haloperidol; RR 1.18, 95%
CI 0.53 to 2.62). Versus other new antipsychotic drugs: The
review identified two RCTs comparing perazine versus zotepine.28 It
could not perform a meta-analysis because of methodological
differences between the RCTs. The first RCT (34 people) found that
perazine was significantly less effective than zotepine in improving
symptoms as assessed by mean Brief Psychiatric Rating Scale
score at 28 days (WMD 7.9, 95% CI 1.1 to 14.7). The second RCT
(40 people), which used a different method to calculate mean Brief
Psychiatric Rating Scale score, found that perazine was significantly
more effective than zotepine in improving symptoms at the end of
the trial (trial duration not specified: WMD –0.4, 95% –0.7 to –0.1).
One RCT identified by the review found no significant difference
between perazine and amisulpride in the proportion of people
whose mental state was “no better or worse” at 28 days (4/15
[27%] with perazine v 3/15 [20%] with amisulpride; RR 1.33, 95%
CI 0.36 to 4.97).28

Harms: Versus standard antipsychotic drugs: The review gave no infor-
mation about the adverse effects of perazine compared with
haloperidol.28 Versus other new antipsychotic drugs: The review
(3 RCTs) found no significant difference between perazine and
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zotepine or amisulpride in the risk of akathesia (3/56 [5%] with
perazine v 10/55 [18%] with zotepine or amisulpride; RR 0.30, 95%
CI 0.09 to 1.00), dyskinesia (1/56 [2%] v 3/55 [5%]; RR 0.42, 95%
CI 0.06 to 2.74), or parkinsonism over 28 days (10/41 [24%] with
perazine v 8/40 [20%] with zotepine or amisulpride; RR 1.22, 95%
CI 0.54 to 2.78).28

Comment: None.

OPTION PIMOZIDE

One systematic review comparing pimozide versus standard antipsychotic
drugs found no significant difference in global clinical impression, and
found that pimozide decreased sedation but increased tremor. It found no
overall difference in cardiovascular adverse effects such as rise or fall in
blood pressure or dizziness between pimozide and standard antipsychotic
drugs.

Benefits: Versus standard antipsychotic drugs: We found one systematic
review (search date 1999) comparing pimozide (mean dose
7.5 mg/day, range 1–75 mg/day) versus standard antipsychotic
drugs, including chlorpromazine, haloperidol, fluphenazine, and
carpipramine.29 It found no significant difference in global clinical
impression between pimozide and standard antipsychotics at 1–3
months (3 RCTs; 18/50 [36%] with pimozide v 22/50 [44%] with
standard antipsychotics; RR 0.82, 95% CI 0.52 to 1.29) or at 4–6
months (6 RCTs; 57/104 [55%] with pimozide v 55/102 [54%] with
standard antipsychotics; RR 1.01, 95% CI 0.80 to 1.28).

Harms: Versus standard antipsychotic drugs: The review found that,
over 1–3 months, pimozide caused significantly less sedation than
standard antipsychotic drugs (53/117 [45%] with pimozide v

68/115 [59%] with standard antipsychotics; RR 0.77, 95% CI 0.61
to 0.98; NNT 7, 95% CI 4 to 61), but that it was more likely to cause
tremor (43/97 [44%] with pimozide v 27/95 [28%] with standard
antipsychotics; RR 1.57, 95 CI 1.07 to 2.29; NNH 6, 95% CI 3 to
44).29 It found similar cardiovascular symptoms such as rise or fall
in blood pressure and dizziness between pimozide and standard
antipsychotic drugs. There was little usable ECG data. One RCT in
the review found no significant difference in ECG changes between
pimozide and standard antipsychotic drugs, but it may have been
too small to detect a clinically important difference (2/28 [7%] with
pimozide v 3/28 [11%] with standard antipsychotics; RR 0.67, 95%
CI 0.1 to 3.7).

Comment: Sudden death has been reported in a number of people taking
pimozide at doses over 20 mg daily, but we found no evidence from
RCTs that pimozide is more likely to cause sudden death than other
antipsychotic drugs.29 The manufacturer recommends periodic ECG
monitoring in all people taking more than 16 mg daily pimozide and
avoidance of other drugs known to prolong the QT interval on an
ECG or cause electrolyte disturbances (other antipsychotic drugs,
antihistamines, antidepressants, and diuretics).
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OPTION QUETIAPINE

Three systematic reviews comparing quetiapine versus standard
antipsychotic drugs found no significant difference in symptoms, but two
of the reviews found that quetiapine reduced akathisia, parkinsonism,
and the proportion of people who left the trial early.

Benefits: Versus standard antipsychotic drugs: We found two systematic
reviews.17,30 The first review (search date 2000, 7 RCTs) compared
quetiapine (50–800 mg/day) versus standard antipsychotic drugs
(usually haloperidol).30 It found no significant difference in mental
state over 6 weeks between quetiapine and standard antipsychotic
drugs (Brief Psychiatric Rating Scale or Positive and Negative
Syndrome Scale score not improved, 4 RCTs; 367/723 [51%] with
quetiapine v 283/524 [54%] with standard antipsychotics;
RR 0.91, 95% CI 0.73 to 1.13). The second review (search date
1998, 2 RCTs, both included in the first review, 511 people)
performed a meta-regression analysis comparing newer versus
standard antipsychotics, which adjusted for dose of standard anti-
psychotic (see benefits of amisulpride, p 1369).17 Meta-regression
was not available for quetiapine alone.

Harms: Versus standard antipsychotic drugs: The first review found that,
compared with standard antipsychotic drugs, quetiapine was asso-
ciated with significantly fewer people leaving trials early for any
cause over 6 weeks (6 RCTs; 334/913 [36.5%] with quetiapine v

254/711 [35.7%] with standard antipsychotics; RR 0.86, 95%
CI 0.75 to 0.98), less dystonia (3 RCTs; 4/580 [0.69%] with
quetiapine v 19/379 [5%] with standard antipsychotics; RR 0.24,
95% CI 0.04 to 0.49), less akathisia (3 RCTs; 19/580 [3%] with
quetiapine v 68/379 [18%] with standard antipsychotics; RR 0.24,
95% CI 0.15 to 0.38), and less parkinsonism (2 RCTs; 31/479 [6%]
with quetiapine v 92/279 [33%] with standard antipsychotics;
RR 0.22, 95% CI 0.15 to 0.33), but more dry mouth (2 RCTs:
31/322 [10%] with quetiapine v 11/327 [3%] with standard anti-
psychotics; RR 2.85, 95% CI 1.46 to 5.57).30

Comment: The RCTs in the review had substantial withdrawal rates and did not
conduct intention to treat analyses.30

OPTION RISPERIDONE

Systematic reviews found limited evidence that risperidone may improve
symptoms more than standard antipsychotic drugs (mainly haloperidol)
and found good evidence that, at lower doses, risperidone has fewer
adverse effects, although one of the reviews suggested that effects may
be attributable to differences in dose. Systematic reviews found no
significant difference in symptoms between risperidone and other new
antipsychotic drugs.

Benefits: Versus standard antipsychotic drugs: We found three system-
atic reviews17,24,31 and one additional RCT.32 The first review
(search date 1997, 14 RCTs, 3401 people) found that, at 12
weeks, risperidone (mean dose range 6.1–12 mg/day) significantly
increased the proportion of people who had “clinical improvement”
compared with standard antipsychotic drugs, usually haloperidol.31
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“Clinical improvement” was variably defined but usually as a 20%
reduction in symptoms (11 RCTs; 894/2088 [43%] with risperidone
v 482/893 [54%] with standard antipsychotics; RR of no clinical
improvement 0.81, 95% CI 0.75 to 0.88; NNT 10, 95% CI 7 to 16).
The review did not find significant heterogeneity among RCTs. The
second review (search date 1998, 8 RCTs, all included in the first
review) found “substantial heterogeneity” among six RCTs of 4–12
weeks’ treatment.17 It found that risperidone improved symptom
scores over 12 months compared with standard antipsychotic drugs
(2 RCTs; WMD –0.40, 95% CI –0.27 to –0.54, indicating that about
66% of people taking standard antipsychotics had worse composite
symptom scores than with risperidone). Meta-regression analysis
suggested that this difference did not persist after controlling for
dose of standard antipsychotic (see benefits of amisulpride,
p 1369). The third review (search date 1998, 11 RCTs, including 8
identified by the first review, 1208 people) found that risperidone
significantly improved negative and positive symptoms, as meas-
ured using the Positive and Negative Syndrome Scale, compared
with haloperidol (WMD –8.3, 95% CI –13.8 to –2.7).24 The addi-
tional RCT (99 people) comparing a range of doses of risperidone
versus haloperidol found no significant difference in the proportion
of people who responded over 8 weeks (response defined as ≥ 20%
reduction in Positive and Negative Syndrome Scale; reported as
non-significant; results presented graphically).32 Versus
olanzapine: See benefits of olanzapine, p 1372. Versus
amisulpride: see benefits of amisulpride, p 1369. Versus
clozapine: see benefits of clozapine, p 1368.

Harms: Versus standard antipsychotic drugs: The first review found no
significant difference between risperidone and standard antipsy-
chotic drugs in the proportion of people who withdrew from treat-
ment because of adverse effects (139/1585 [9%] with risperidone
v 70/591 [12%] with standard antipsychotics; RR 0.78, 95%
CI 0.58 to 1.05).31 It found that, compared with people taking
standard antipsyschotic drugs, people taking risperidone developed
significantly fewer extrapyramidal effects (347/1728 [20%] with
risperidone v 234/551 [42%] with standard antipsychotics;
RR 0.63, 95% CI 0.55 to 0.72; NNT 5, 95% CI 5 to 10), required
less antiparkinsonian medication (444/1810 [24%] with risperi-
done v 274/626 [44%] with standard antipsychotics; RR 0.64, 95%
CI 0.57 to 0.73; NNT 7, 95% CI 5 to 10), and were less likely to
develop daytime somnolence (481/1509 [32%] with risperidone v

197/589 [33%] with standard antipsychotics; RR 0.87, 95%
CI 0.76 to 0.99; NNT 22, 95% CI 11 to 500). However, it found that
risperidone was associated with significantly more weight gain than
standard antipsychotics (398/1290 [31%] with risperidone v

71/362 [20%] with standard antipsychotics; RR 1.37, 95% CI 1.10
to 1.71; NNH 13, 95% CI 8 to 36). The second review found no
significant difference between risperidone and haloperidol in the
proportion of people who withdrew from treatment, but found that
risperidone reduced symptoms of dystonia (WMD –0.26, 95% CI
–0.39 to –0.12), parkinsonism (WMD –0.39, 95% CI –0.51 to
–0.27), and dyskinesia (WMD –0.16, 95% CI –0.28 to –0.04).17

Differences persisted after controlling for dose. The third review
found that, compared with haloperidol, risperidone significantly
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reduced the proportion of people who required medication for
extrapyramidal side effects (OR 0.42, 95% CI 0.19 to 0.96; abso-
lute numbers presented graphically).24 The additional RCT found no
significant difference in the rate of overall adverse effects between
risperidone and haloperidol.32 Versus olanzapine: See harms of
olanzapine, p 1373 Versus amisulpride: See harms of amisul-
pride, p 1370. Versus clozapine: See harms of clozapine, p 1368.

Comment: The first review found evidence of publication bias.31 Sensitivity
analyses found that benefits in clinical improvement and continuing
treatment of risperidone compared with standard antipsychotic
drugs were no longer significant if RCTs using more than 10 mg
haloperidol daily were excluded. This could be because of loss of
power. Exclusion of the higher dosage RCTs did not remove the
difference in rate of extrapyramidal adverse effects.31

OPTION SULPIRIDE

One systematic review found no significant difference in global clinical
impression over 4–10 weeks between sulpiride and standard
antipsychotic drugs. The review found that the use of antiparkinson drugs
over 4–10 weeks was less frequent with sulpiride compared with standard
antipsychotic drugs.

Benefits: Versus standard antipsychotic drugs: One systematic review
(search date 1998, 7 RCTs, 366 people) found no significant
difference in the proportion of people who had no improvement in
global clinical impression over 4–10 weeks between sulpiride and
standard antipsychotic drugs, usually haloperidol chlorpromazine,
or perphenazine (74/248 [30%] with sulpiride v 96/266 [36%] with
standard antipsychotics; RR of no important improvement 0.82,
95% CI 0.64 to 1.05).33

Harms: Versus standard antipsychotic drugs: The review found that the
use of antiparkinson drugs over 4–10 weeks was significantly less
frequent with sulpiride compared with standard antipsychotic drugs
(84/253 [33%] v 115/258 [44%]; RR 0.73, 95% CI 0.59 to
0.90).33

Comment: The review stated that the other two RCTs it identified reported
improvement in mental state with sulpiride compared with placebo,
but that no raw data could be obtained because of poor reporting in
the RCTs.33 Observational evidence and clinical experience suggest
that sulpiride may be associated with galactorrhoea, but RCT data
did not quantify the risk.34

OPTION ZIPRASIDONE

One systematic review found no significant difference in mental state
improvement between ziprasidone and haloperidol, and found that
ziprasidone reduced akathisia and acute dystonia but increased nausea
and vomiting.

Benefits: Versus standard antipsychotic drugs: We found one systematic
review comparing ziprasidone versus standard antipsychotic
drugs.35 The review (search date 1999, 4 RCTs, 690 people)
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identified one RCT (301 people) that provided sufficient data to
assess clinically important improvement in mental state (≥ 20%
reduction in Positive and Negative Syndrome Scale score). It found
no significant difference in mental state between ziprasidone and
haloperidol (95/148 [64%] with ziprasidone v 114/153 [74%] with
haloperidol; RR of no important improvement in mental state 0.86,
95% CI 0.74 to 1.00).

Harms: Versus standard antipsychotic drugs: The review found no clear
difference in overall adverse effects between ziprasidone and
haloperidol.35 It found that, compared with haloperidol, ziprasidone
was significantly less likely to cause akathisia over 1 week (2 RCTs;
19/296 [6%] with ziprasidone v 27/142 [19%] with haloperidol;
RR 0.34, 95% CI 0.20 to 0.59; NNH 8, 95% CI 5 to 18) and over
28 weeks (1 RCT; 7/148 [5%] with ziprasidone v 25/153 [16%] with
haloperidol; RR 0.3, 95% CI 0.1 to 0.7; NNH 9, 95% CI 5 to 21),
and that it was less likely to cause acute dystonia over 1 week (2
RCTs; 13/296 [4%] with ziprasidone v 15/142 [10%] with haloperi-
dol; RR 0.42, 95% CI 0.20 to 0.85; NNH 16, 95% CI 9 to 166).
Ziprasidone was associated with significantly more nausea and
vomiting both over 1 week (59/206 [29%] with ziprasidone v 8/100
[8%] with haloperidol; RR 3.58, 95% CI 1.78 to 7.20; NNH 5, 95%
CI 4 to 8) and over 28 weeks (1 RCT; 31/148 [21%] with ziprasi-
done v 15/153 [10%] with haloperidol; RR 2.14, 95% CI 1.20 to
3.79; NNH 9, 95% CI 5 to 33) compared with haloperidol.

Comment: The duration of RCTs in the review was less than 6 weeks.35 Most
RCTs reported a withdrawal rate of over 20% and no RCT clearly
described adequate precautions for the blinding of treatment
allocation.

OPTION ZOTEPINE

One systematic review found weak evidence that zotepine increased the
proportion of people with a clinically important improvement in symptoms
compared with standard antipsychotic drugs, and reduced akasthesia,
dystonia, and rigidity. This finding was not robust because removal of a
single RCT from the analysis meant that the difference between zotepine
and standard antipsychotics was no longer significant.

Benefits: Versus standard antipsychotic drugs: We found one systematic
review (search date 1999, 8 RCTs, 356 people) comparing zotepine
(75–450 mg/day) versus standard antipsychotic drugs, usually
haloperidol.36 It found that zotepine was significantly more likely
than standard antipsychotic drugs to bring about “clinically impor-
tant improvement” at 4–12 weeks, as defined by a pre-stated cut
off point on the Brief Psychiatric Rating Scale (4 RCTs; 89/179
[50%] with zotepine v 62/177 [35%] with standard antipsychotics;
RR 1.25, 95% CI 1.1 to 1.4; NNT 7, 95% CI 4 to 22; see comment
below).

Harms: The review found that, compared with standard antipsychotic drugs,
zotepine caused significantly less akathisia (67/199 [34%] with
zotepine v 91/197 [46%] with standard antipsychotics; RR 0.73,
95% CI 0.58 to 0.93; NNT 8, 95% CI 5 to 34), dystonia (7/35
[20%] with zotepine v 15/35 [43%] with standard antipsychotics;
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RR 0.47, 95% CI 0.24 to 0.93; NNT 4, 95% CI 2 to 56), and rigidity
(19/83 [23%] with zotepine v 30/81 [37%] with standard antipsy-
chotics; RR 0.63, 95% CI 0.40 to 0.98; NNT 7, 95% CI 4 to 360).36

Two RCTs found abnormal ECG results in people taking zotepine, but
few additional details were given.

Comment: All but one RCT identified by the review were of 12 weeks’ or less
duration and all were conducted in Europe.36 Only one RCT favoured
zotepine over standard antipsychotic drugs, and removal of this RCT
from the analysis renders the results non-significant.

QUESTION Which interventions reduce relapse rates?

OPTION CONTINUED TREATMENT WITH ANTIPSYCHOTIC DRUGS

Systematic reviews have found that continuing antipsychotic drugs for at
least 6 months after an acute episode reduces relapse rates compared
with no treatment or placebo, and that some benefit of continuing
antipsychotics is apparent for up to 2 years. Eight systematic reviews
found no significant difference in relapse rates among antipsychotic
drugs. One systematic review found that clozapine reduces relapse rates
over 12 weeks compared with standard antipsychotic drugs. Another
review found that fewer people taking depot zuclopenthixol decanoate
relapsed over 12 weeks to 1 year compared with people taking other
depot preparations. A third review found that bromperidol increased the
proportion of people who relapsed compared with haloperidol or
fluphenazine. One additional RCT found that risperidone reduced relapse
over 2.2 years compared with haloperidol.

Benefits: Versus no treatment or placebo: We found three systematic
reviews.9,10,37 The first review (search date not stated, 66 studies,
4365 people taking antipsychotic drugs, mean dose 630 mg chlor-
promazine equivalents daily, mean follow up of 6.3 months)
included 29 controlled trials with a mean follow up of 9.7 months
(see comment below).37 It found that continuing compared with
withdrawing antipsychotic drugs significantly reduced the proportion
of people who relapsed (28 controlled studies, 2448 people; 16%
with continued treatment v 51% with withdrawing treatment;
ARR 35%, 95% CI 33% to 38%; NNT 3, 95% CI 3 to 4). Over time,
the relapse rate in people maintained on antipsychotic treatment
approached that in those withdrawn from treatment, but was still
lower in those on treatment at 2 years. The second review (search
date 1997, 5 RCTs, 2 included in the first review) found that
continuing chlorpromazine significantly reduced relapse rates over
6–24 months compared with placebo (3 RCTs; 106/264 [40%] with
chlorpromazine v 176/248 [71%] with placebo; RR 0.57, 95%
CI 0.48 to 0.67; NNT 3, 95% CI 3 to 4).9 The third review (search
date 1998, 2 RCTs, neither included in the previous reviews, 70
people currently in remission) compared haloperidol versus placebo
over 1 year.10 It found that haloperidol significantly reduced relapse
over 1 year compared with placebo (32/47 [68%] with haloperidol v
23/23 [100%] with placebo; RR 0.67, 95% CI 0.54 to 0.83, NNT 4,
95% CI 2 to 7). Choice of drug: We found 11 systematic
reviews12–14,23,29,38-43 and one additional RCT44 evaluating the
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effects of newer versus older antipsychotics, newer antipsychotics
versus each other, and oral versus intramuscular administration of
antibiotics on relapse rates (see table 1, p 1391). Eight reviews
found no significant difference between antipsychotics in relapse
rates,13,23,29,38–42 but in two of the reviews23,29 the number of
people studied was too small to rule out a clinically important
difference. A ninth review (search date 1998) found that clozapine
significantly reduced relapse rates over 12 weeks compared with
standard antipsychotics (19 RCTs; RR 0.6, 95% CI 0.5 to 0.8).14 A
tenth review (search date 1998) found that significantly fewer
people taking depot zuclopenthixol decanoate relapsed over
12 weeks to 1 year compared with people taking other depot
preparations (3 RCTs; 296 people: RR 0.7, 95% CI 0.6 to 1.0;
NNT 9, 95% CI 5 to 53).43 An eleventh review (search date 1999)
found that bromperidol significantly increased the proportion of
people who relapsed compared with haloperidol or fluphenazine (2
RCTs; RR 3.92, 95% CI 1.05 to 14.6; NNH 5, 95% CI 3 to 28).12

The additional RCT (365 people) found that risperidone versus
haloperidol significantly reduced relapse over 2.2 years (NNT 5,
95% CI 4 to 10).44

Harms: Versus no treatment or placebo: The first review found that mild
transient nausea, malaise, sweating, vomiting, insomnia, and dys-
kinesia were reported in an unspecified number of people after
sudden drug cessation, but were usually acceptable with gradual
dose reduction.37 The other reviews gave no information on adverse
effects of continuing treatment with antipsychotic drugs.9,10

Choice of drug: The review comparing different depot antipsy-
chotic drugs found that the annual incidence of tardive dyskinesia
was 5%.43

Comment: In the systematic review of continued treatment versus withdrawal
of treatment, meta-analysis of the 29 controlled trials gave similar
results to those obtained when all 66 studies were included.37 A
commentary of the review suggested that it was weakened because
all RCT results were used rather than weighted comparisons, no
length of time was given since the last acute episode, and no
distinction was made between people experiencing a first episode
and those with chronic illness.45 Some clinicians use depot anti-
psychotic drugs in selected people to ensure adherence to
medication. We found no evidence from RCTs to support this
practice.

OPTION COGNITIVE BEHAVIOURAL THERAPY

Limited evidence from a systematic review of two RCTs found no
significant difference in relapse rates between cognitive behavioural
therapy plus standard care and standard care alone.

Benefits: We found one systematic review (search date 2001), which identi-
fied two RCTs (123 people) comparing the effects of cognitive
behavioural therapy plus standard care versus standard care alone
on relapse rates.46 Both RCTs identified by the review incorporated
challenging key beliefs, problem solving, and enhancement of
coping. The review found no significant difference between cogni-
tive behavioural therapy plus standard care and standard care alone
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in relapse or readmission to hospital over 10 weeks (1 RCT; 0/33
[0%] with cognitive behavioural therapy plus standard care v 4/28
[14%] with standard care alone; RR 0.09, 95% CI 0.01 to 1.69) or
over 9–24 months (2 RCTs; 36/63 [57%] with cognitive behavioural
therapy plus standard care v 31/60 [52%] with standard care alone;
RR 1.13, 95% CI 0.82 to 1.56).46

Harms: The systematic review gave no information on harms.46

Comment: None.

OPTION FAMILY INTERVENTIONS

One systematic review found that multiple session family interventions
reduced relapse rates at 12 months compared with usual care, single
session family interventions, or psychoeducational interventions.

Benefits: We found one systematic review (search date 1999) that compared
multiple family interventions versus usual care, single family inter-
ventions, or psychoeducational interventions.47 Family interven-
tions consisted mainly of education about the illness and training in
problem solving over at least six weekly sessions. The review found
that multiple family interventions significantly reduced relapse rates
at 12 months compared with other interventions (11 RCTs, 729
people; OR 0.52, 95% CI 0.31 to 0.89; absolute numbers not
provided). On average, eight families would have to be treated to
avoid one additional relapse (and likely hospitalisation) at 12
months in the family member with schizophrenia (NNT 8, 95% CI 6
to 18).47

Harms: The review gave no information on harms.47

Comment: These results may overestimate the effect of family interventions
because of the difficulty of blinding people and investigators.47

Although no harms were reported, illness education could possibly
have adverse consequences on morale and outlook. The mecha-
nism for the effects of family intervention remains unclear. It is
thought to work by reducing “expressed emotion” (hostility and
criticism) in relatives of people with schizophrenia. The time con-
suming nature of this intervention, which must normally take place
at evenings or weekends, can limit its availability. It cannot be
applied to people who have little contact with home based carers.

OPTION PSYCHOEDUCATIONAL INTERVENTIONS

One systematic review has found that psychoeducation reduces relapse
rates at 9–18 months compared with usual care.

Benefits: Versus usual treatment: We found one systematic review (search
date 2002), which identified one RCT of a brief individual interven-
tion (10 sessions or less), six RCTs of brief group psychoeducational
interventions, and four RCTs of standard length group psychoedu-
cational interventions (11 sessions or more).48 It found that stand-
ard length group psychoeducational interventions were significantly
more effective than usual care in preventing relapse without
readmission over 9–18 months (2 RCTs; 14/57 [24%] with psycho-
education v 24/57 [42%] with usual care; RR 0.58, 95% CI 0.34 to
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0.99). It also found that brief group psychoeducational interven-
tions were significantly more effective than usual care in preventing
relapse or readmission over 1 year (5 RCTs; 153/326 [47%] with
psychoeducation v 162/296 [55%] with usual care; RR 0.85, 95%
CI 0.74 to 0.98; NNT 12, CI 6 to 83). The review found that any
form of psychoeducation significantly reduced relapse with or with-
out readmission to hospital over 9–18 months compared with usual
care (6 RCTs; 176/383[46%] with psychoeducation v 192/337
[57%] with usual care; RR 0.78, 95% CI 0.62 to 0.98; NNT 9, 95%
CI 6 to 22; see comment below).

Harms: The systematic review gave no information on harms.48

Comment: The systematic review found few good RCTs.48 There was significant
heterogeneity of both interventions and outcomes.

OPTION SOCIAL SKILLS TRAINING

One systematic review of small RCTs provided insufficient evidence to
assess social skills training.

Benefits: We found one systematic review (search date not stated 1999),
which identified nine RCTs (471 people) comparing the effect of
social skills training versus standard care or psychoeducational
interventions on relapse rates.49 It found no significant difference in
relapse rates over 1 year of treatment between social skills training
and other interventions (4 RCTs, 125 people; OR 0.74, 95%
CI 0.43 to 1.29; absolute numbers not provided), but found that
social skills training reduced relapse over 2 years of treatment (2
RCTs, 264 people; OR 3.03, 95% CI 1.11 to 8.33; absolute num-
bers not provided).

Harms: The review gave no information on harms.49

Comment: None.

QUESTION Which interventions are effective in people who are
resistant to standard antipsychotic drugs?

OPTION INTERVENTIONS IN PEOPLE WHO ARE RESISTANT TO
STANDARD ANTIPSYCHOTIC DRUGS

Systematic reviews in people resistant to standard antipsychotic drugs
found that clozapine or olanzapine improved symptoms after 12 weeks
and after 2 years compared with standard antipsychotic drugs. RCTs
provided insufficient evidence to compare newer antipsychotics in people
resistant to standard antipsychotic drugs.

Benefits: Clozapine versus standard antipsychotic drugs: We found one
systematic review (search date 1999, 6 RCTs) comparing clozapine
versus standard antipsychotic drugs in people who were resistant to
standard treatment.14 It found that, compared with standard anti-
psychotic drugs, clozapine significantly increased the proportion of
people who improved at 6–12 weeks (4 RCTs, 370 people; RR for
no improvement compared with standard antipsychotic drugs 0.7,
95% CI 0.6 to 0.8) and at 12–24 months (2 RCTs, 648 people;
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RR 0.8, 95% CI 0.6 to 1.0). It found no difference in relapse rates
at 12 weeks. Clozapine versus other new antipsychotic drugs:
We found one systematic review (search date 1988, 8 RCTs, 5 in
people with treatment resistant schizophrenia, 595 people), which
compared clozapine versus olanzapine, risperidone, and
zotepine.15 It found no significant difference between clozapine and
other new antipsychotics in global clinical impression (Clinical
Global Impression [CGI] score: WMD –0.09, 95% CI –0.34 to
+0.15) or mental state (Brief Psychiatric Rating Scale or Positive
and Negative Syndrome Scale < 20% improved: 83/173 [48%]
with clozapine v 81/178 [45%] with olanzapine or risperidone;
RR 1.05, 95% CI 0.84 to 1.32). However, the number of people
studied was too small to rule out a clinically important difference.
Olanzapine versus standard antipsychotic drugs: One system-
atic review (search date 1999, 1 RCT, 84 people) found no
significant difference in psychotic symptoms over 8 weeks between
olanzapine (25 mg/day) and chlorpromazine (39/42 [93%] with
olanzapine v 42/42 [0%]; RR for no important response defined as
a 40% reduction on the CGI scale 0.93, 95% CI 0.85 to 1.01).23

The RCT is likely to have been too small to exclude a clinically
important difference. Olanzapine versus other new
antipsychotic drugs: We found one systematic review (search
date 1999, 1 RCT, 180 people) comparing olanzapine versus
clozapine, which found no significant difference in psychotic symp-
toms over 8 weeks (45/90 [50%] with olanzapine v 55/90 [0%] with
clozapine; RR for no important response [defined as a 40% reduc-
tion on the CGI scale] 0.82, 95% CI 0.63 to 1.07).23 The RCT is
likely to have been too small to exclude a clinically important
difference. Other interventions: We found no RCTs examining the
effects of other interventions in people resistant to standard
treatment.

Harms: Clozapine versus standard antipsychotic drugs: See harms of
clozapine, p 1368. Clozapine versus other new antipsychotic
drugs: The review found that, compared with other new antipsy-
chotic drugs (mainly olanzapine and risperidone), clozapine was
significantly less likely to cause extrapyramidal adverse effects (305
people; RR 0.3, 95% CI 0.1 to 0.6; NNT 6, 95% CI 4 to 9).15 It also
found that clozapine may be less likely to cause dry mouth and more
likely to cause fatigue, nausea, dizziness, hypersalivation, and
hypersomnia than other new antipsychotic drugs, but these findings
were from one or at most two RCTs. It found that people taking
clozapine tended to be more satisfied with their treatment than
those taking other new antipsychotic drugs, but also tended to
withdraw from RCTs more often. It found no significant difference in
rates of blood dyscrasias between clozapine and other new anti-
psychotic drugs, but the number of people studied was too small
(558) to rule out a clinically important difference.15

Comment: Some RCTs in the reviews included people who were partial
responders to neuroleptic drugs and people unable to take some
neuroleptic medication because of adverse effects.14,15,23 The
reviews did not specify the duration of treatment resistant illness of
the participants in the RCTs. RCTs are underway to clarify the mode
of action of cognitive behavioural therapy and establish its effects in
people who are resistant to standard treatments.
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QUESTION Which interventions improve adherence to antipsychotic
medication?

OPTION BEHAVIOURAL THERAPY

One RCT found that behavioural interventions improved adherence to
antipsychotic medication compared with usual treatment. Two RCTs found
limited evidence that behavioural interventions may improve adherence
more than psychoeducational therapy.

Benefits: We found no systematic review. Versus usual treatment: We
found one RCT (36 men).50 The behavioural training method
comprised being told the importance of adhering to antipsychotic
medication and instructions on how to take medication. Each
participant was given a self monitoring spiral calendar, which
featured a dated slip of paper for each dose of antipsychotic.
Adherence was estimated by pill counts (see comment below). After
3 months fewer people had high pill adherence after usual treat-
ment compared with behaviour therapy (figures not provided).
Versus psychoeducational therapy: See benefits of psychoedu-
cational interventions, p 1386.

Harms: None reported.

Comment: Assessing adherence by pill count has potential confounders in that
people may throw pills away.50

OPTION COMPLIANCE THERAPY

Two RCTs found limited evidence that compliance therapy may increase
adherence to antipsychotic drugs at 6 and 18 months compared with
non-specific counselling.

Benefits: We found no systematic review, but found two RCTs.51,52 The first
RCT (47 people with acute psychoses, most of whom fulfilled
criteria for schizophrenia or had been admitted with the first episode
of a psychotic illness) compared compliance therapy (see glossary,
p 1387) versus supportive counselling.51 It found that, compared
with non-specific counselling, compliance therapy significantly
increased the proportion of people with improved adherence at
4–6 weeks (improved adherence defined as a score ≥ 5 on a scale
from 1–7, where 1 is complete refusal and 7 active participation,
ready acceptance, and taking some responsibility for adhering to
antipsychotic medication; OR 6.3, 95% CI 1.6 to 24.6) and at
6 month follow up (OR 5.2, 95% CI 1.5 to 18.3; absolute numbers
not provided; see comment below).51 The second RCT (74 people
with acute psychoses, most of whom fulfilled criteria for schizophre-
nia and had been admitted to hospital with relapse of symptoms)
found that compliance therapy significantly improved compliance
over 18 months measured on a 7 point scale of medication
adherence compared with non-specific counselling (mean differ-
ence 1.4, 95% CI 0.9 to 1.6).52

Harms: The RCTs gave no information on harms.51,52
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Comment: Other trials have examined the potential benefits of compliance
therapy but either did not employ a standardised measure of
adherence or did not assess adherence in a blind fashion. In the
first RCT, about a third of each group did not complete the RCT, and
missing data are estimated from the mean scores in each group.51

OPTION FAMILY INTERVENTIONS

One systematic review found that “compliance with medication” over
9–24 months was higher in people who received multiple family
interventions compared with usual care, single family interventions, or
psychoeducational interventions, but the difference did not quite reach
significance.

Benefits: We found one systematic review (search date 1999) that compared
multiple family interventions versus usual care, single family inter-
ventions, or psychoeducational interventions.47 Family interven-
tions consisted mainly of education about the illness and training in
problem solving over at least six weekly sessions. The review found
that “compliance with medication” over 9–24 months was higher in
people who received multiple family interventions compared with
other interventions, but the difference did not quite reach signifi-
cance (5 RCTs, 393 people; OR 0.63, 95% CI 0.40 to 1.01; no
further data provided).47

Harms: The review gave no information on harms.47

Comment: Although no harms were reported, illness education could possibly
have adverse consequences on morale and outlook. The mecha-
nism for the effects of family intervention remains unclear. It is
thought to work by reducing “expressed emotion” (hostility and
criticism) in relatives of people with schizophrenia. The time con-
suming nature of this intervention, which must normally take place
at evenings or weekends, can limit its availability. It cannot be
applied to people who have little contact with home based carers.

OPTION PSYCHOEDUCATIONAL INTERVENTIONS

One systematic review found limited evidence that psychoeducation
improved adherence to antipsychotic medication compared with usual
care. Two RCTs found limited evidence that psychoeducation may improve
adherence less than behavioural therapy.

Benefits: Versus usual treatment: We found one systematic review (search
date 2002), which identified four RCTs that assessed adherence
with medication.48 The RCTs compared individual or group psycho-
education of either standard length (11 sessions or more) or brief
length (10 sessions or less) versus usual care. The first RCT (67
people) found no significant difference in adherence between brief
individual psychoeducation and usual care measure on a continu-
ous scale of medication compliance. The second RCT (82 people)
found no significant difference in adherence over 18 months
between standard length group interventions and usual care. How-
ever, two further RCTs identified by the review comparing brief group
psychoeducational interventions versus control suggested that psy-
choeducation was more effective in improving adherence. The third
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RCT (236 people) found that a brief group psychoeducational inter-
vention significantly improved adherence compared with control
(measured on a continuous scale of “medication concordance”;
WMD –0.4, 95% CI –0.6 to –0.2). The fourth RCT (46 people)
comparing a brief psychoeducational intervention versus usual care
found limited evidence that psychoeducational interventions may
improve adherence over 1 year (mean number of non-compliant
episodes 0.38 with psychoeducation v 1.14 with usual care).48

Versus behavioural therapy: We found two RCTs.50,53 The first RCT
(36 men) compared three interventions: psychoeducation, behav-
ioural therapy, or usual treatment.50 The behavioural training method
comprised being told the importance of complying with antipsychotic
medication and instructions on how to take medication. Each partici-
pant was given a self monitoring spiral calendar, which featured a
dated slip of paper for each dose of antipsychotic. Adherence was
estimated by pill counts (see comment below). The RCT found that,
after 3 months, fewer people had high pill adherence after psych-
oeducation compared with behavioural therapy, but the difference
was not significant (3/11 [27%] with psychoeducation v 8/11 [72%]
with behavioural therapy had pill adherence scores of 80% measured
by pill counts; RR of high pill adherence score 0.37, 95% CI 0.13 to
1.05). The RCT is likely to have been too small to detect a clinically
important difference.50 The second RCT (39 people) compared a
psychoeducational intervention, a behavioural intervention given indi-
vidually, and a behavioural intervention involving the person with
schizophrenia and their family.53 The individual behavioural interven-
tion consisted of specific written guidelines, and oral instructions
given to people to use a pill box consisting of 28 compartments for
every medication occasion during a week. The behavioural interven-
tion, when given to the individual and their family, contained addi-
tional instructions for the family members to compliment the person
with schizophrenia for taking their prescribed medication. The primary
outcome measure was pill count at 2 months (see comment below).
The RCT found that medication adherence was significantly more
likely with behavioural interventions than with psychoeducation
(> 90% adherence at 2 months, 25/26 [96%] with behavioural
interventions v 6/13 [46%] with psychoeducation; RR 2.08, 95%
CI 1.15 to 3.77, NNT 2, 95% CI 2 to 5).

Harms: None reported.

Comment: Assessing adherence by pill count has potential confounders in that
people may throw pills away.50,53 Each psychoeducational interven-
tion varied in the protocol used and few employed the same
outcome measurements.

GLOSSARY
Compliance therapy A treatment based on cognitive behavioural therapy and
motivational interviewing techniques with a view to improving adherence to
medication.
Negative symptoms This generally refers to qualities that are abnormal by their
absence (e.g. loss of drive, motivation, and self care).
Positive symptoms This refers to symptoms that characterise the onset or relapse
of schizophrenia, usually hallucinations and delusions, but sometimes including
thought disorder.
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Ankle sprain
Search date July 2003

Peter Struijs and Gino Kerkhoffs

QUESTIONS

Effects of treatment strategies for acute ankle ligament rupture . . .1394

INTERVENTIONS

Beneficial
Functional treatment . . . . . . .1396

Likely to be beneficial
Immobilisation . . . . . . . . . . .1394
Surgery . . . . . . . . . . . . . . . .1398

Unknown effectiveness
Diathermy . . . . . . . . . . . . . .1400
Homeopathic ointment . . . . .1401

Unlikely to be beneficial
Cold pack compression . . . . .1400
Ultrasound . . . . . . . . . . . . . .1399

To be covered in future updates
Non-steroidal anti-inflammatory

drugs
Prevention of ankle sprain

See glossary, p 1401

Key Messages

¶ Functional treatment One systematic review and one subsequent RCT found
limited evidence that functional treatment reduced the risk of the ankle giving
way compared with minimal treatment. One systematic review and one
subsequent RCT found that, compared with immobilisation, functional treat-
ment improved symptoms and functional outcomes at short (< 6 weeks),
intermediate (6 weeks to 1 year), or long term (> 1 year) follow up. However,
effects were to be less marked at long term follow up, or if only results from high
quality trials were analysed. One systematic review and one subsequent RCT
provided insufficient evidence to compare functional treatment versus surgery.
One systematic review and three additional RCTs provided insufficient evidence
to compare different functional treatments.

¶ Immobilisation There is consensus that immobilisation is more effective than
no treatment, however one systematic review and one subsequent RCT found
that, compared with functional treatment, immobilisation was associated with
less improvement in symptoms and functional outcomes at either short (< 6
weeks), intermediate (6 weeks to 1 year), or long term (> 1 year) follow up.
However, effects were less marked at long term follow up, or if only results from
high quality trials were analysed. One systematic review found no significant
difference between immobilisation and surgery in pain or subjective instability.
One systematic review found insufficient evidence to compare immobilisation
versus physiotherapy.

¶ Surgery One systematic review found no significant difference between
surgery and immobilisation in pain or subjective instability. Other systematic
reviews and one subsequent RCT provided insufficient evidence to compare
surgery versus functional treatment or versus conservative treatment (including
both immobilisation and functional treatment).

¶ Diathermy One systematic review found insufficient evidence on the effects of
diathermy versus placebo on walking ability and reduction in swelling.
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¶ Homeopathic ointment One systematic review of one small RCT found limited
evidence that homeopathic ointment improved outcome on a “composite
criteria of treatment success” compared with placebo.

¶ Cold pack compression Two RCTs found no significant difference in symp-
toms between cold pack placement and placebo or control. One RCT found less
oedema with cold pack placement compared with heat or a contrast bath at
3–5 days after injury.

¶ Ultrasound One systematic review found no significant difference between
ultrasound and sham ultrasound in the general improvement of symptoms or
the ability to walk or bear weight at 7 days. Three RCTs provided insufficient
evidence to compare ultrasound versus other treatments.

DEFINITION Ankle sprain is an injury of the lateral ligament complex of the ankle
joint. Such injury can range from mild to severe and is graded on the
basis of severity.1–5 Grade I is a mild stretching of the ligament
complex without joint instability; grade II is a partial rupture of the
ligament complex with mild instability of the joint (such as isolated
rupture of the anterior talofibular ligament); and grade III involves
complete rupture of the ligament complex with instability of the
joint. Practically, this gradation may be considered as purely theo-
retical, because it has no therapeutic or prognostic consequences.9

Unless otherwise stated, studies included in this topic did not
specify the grades of injury included, or included a wide range of
grades.

INCIDENCE/
PREVALENCE

Ankle sprain is a common problem in acute medical care, occurring
at a rate of about one injury/10 000 population a day.6 Injuries of
the lateral ligament complex of the ankle form a quarter of all sports
injuries.6

AETIOLOGY/
RISK FACTORS

The usual mechanism of injury is inversion and adduction (usually
referred to as supination) of the plantar flexed foot. Predisposing
factors are a history of ankle sprains and specific malalignment, like
crus varum (see glossary, p 1401) and pes cavo-varus (see glos-
sary, p 1401).

PROGNOSIS Some sports (e.g. basketball, football/soccer, and volleyball) are
associated with a particularly high incidence of ankle injuries. Pain
is the most frequent residual problem, often localised on the medial
side of the ankle.4 Other residual complaints include mechanical
instability, intermittent swelling, and stiffness. People with more
extensive cartilage damage have a higher incidence of residual
complaints.4 Long term cartilage damage can lead to degenerative
changes, especially if there is persistent or recurrent instability.
Every further sprain has the potential to add new damage.

AIMS OF
INTERVENTION

To reduce swelling and pain; to restore the stability of the ankle
joint.

OUTCOMES Return to pre-injury level of sports; return to pre-injury level of work;
pain; swelling; subjective instability; objective instability; recurrent
injury; ankle mobility; complications; patient satisfaction.

METHODS Clinical Evidence search and appraisal July 2003.
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QUESTION What are the effects of treatment strategies for acute
ankle ligament ruptures?

OPTION IMMOBILISATION

There is consensus that immobilisation is more effective than no
treatment, however one systematic review and one subsequent RCT
found that, compared with functional treatment, immobilisation was
associated with less improvement in symptoms and functional outcomes
at either short (< 6 weeks), intermediate (6 weeks to 1 year), or long
term (> 1 year) follow up. However, effects were less marked at long term
follow up, or if only results from high quality trials were analysed. One
systematic review found no significant difference between immobilisation
and surgery in pain or subjective instability. One systematic review found
insufficient evidence to compare immobilisation versus physiotherapy.

Benefits: Versus functional treatment: We found one systematic review
(search date 2000, 21 RCTs, 2184 people)7 and one subsequent
RCT.8 The systematic review included any inpatient, outpatient, or
home based intervention programme that was composed of immo-
bilisation (see glossary, p 1401) with or without a plaster cast.7 It
included any trials comparing immobilisation versus either another
type or duration of immobilisation or a functional treatment (see
glossary, p 1401) for injuries to the lateral ligament complex of the
ankle and it reported outcomes at short, intermediate, or long term
follow up (see comment below). The review analysed a variety of
different forms of functional treatment, including strapping, bracing,
use of an orthosis, tubigrips, bandages, elastic bandages, and
special shoes for at least 5 weeks. It found that functional treat-
ment significantly improved seven outcomes measured at different
follow up times compared with immobilisation. At short term follow
up, it found that functional treatment significantly reduced the
proportion of people with persistent swelling compared with immo-
bilisation (3 RCTs; RR 1.7, 95% CI 1.2 to 2.6) and significantly
decreased the proportion of people not returning to work (2 RCTs;
RR 5.75, 95% CI 1.01 to 32.71). At intermediate term follow up, it
found that immobilisation significantly increased objective instabil-
ity, as assessed with stress x ray, compared with functional treat-
ment (1 RCT; WMD 2.6°, 95% CI 1.2° to 4.0°) and found that
significantly more people were satisfied with functional treatment
compared with immobilisation (2 RCTs; RR 4.2, 95% CI 1.1 to
16.1). At long term follow up, it found that compared with immo-
bilisation, functional treatment significantly decreased the propor-
tion of people not returning to sports (5 RCTs; RR 1.9, 95% CI 1.2 to
2.9), the time taken to return to work (6 RCTs; WMD 8.2 days, 95%
CI 6.3 days to 10.2 days), and the time taken to return to sports (3
RCTs; WMD 4.9 days, 95% CI 1.5 days to 8.3 days). At longer term
follow up, differences in outcomes for persistent swelling, objective
instability, proportion of people not returning to work, and patient
satisfaction were no longer significant. A subgroup analysis using
only 11 “high quality” RCTs (defined as scoring 50% or above on a
recognised quality evaluation tool) found only one significant differ-
ence between groups: that functional treatment significantly
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reduced the time taken to return to work compared with immobili-
sation (2 RCTs; WMD 12.9 days, 95% CI 7.1 days to 18.7 days).
The subsequent RCT (121 semiprofessional sports people with
acute grade III lateral ankle ligament) compared 3 weeks of func-
tional treatment versus immobilisation in a plaster cast.8 Functional
treatment was composed of strapping plus early controlled mobili-
sation. It found that functional treatment significantly reduced time
taken to return to normal physical training and reduced pain,
swelling, and subjective instability at 3 months compared with
immobilisation (mean time to return to normal training: 5.4 weeks
with functional treatment v 6.3 weeks with immobilisation;
P = 0.02; pain: 35% with functional treatment v 61% with immo-
bilisation, P = 0.008); swelling: 16% with functional treatment v

49% with immobilisation, P < 0.01; subjective instability: 22% with
functional treatment v 54% with immobilisation, P = 0.001; CI for
differences in outcomes not reported). However, the RCT found no
significant differences between treatments for pain, swelling, or
subjective instability at 12 months (P ≥ 0.3 for all comparisons).8

Versus surgery: We found one systematic review (search date
2000, 17 RCTs, 1950 people).9 The review compared surgery
(anatomic reconstruction) versus any conservative treatment
(including both immobilisation and functional treatments) for acute
injuries to the lateral ligament complex of the ankle. It included 12
RCTs comparing surgery versus immobilisation alone (see comment
below). It found that surgery significantly reduced the proportion of
people who did not return to sports compared with immobilisation
(3 RCTs; RR 0.48, 95% CI 0.31 to 0.76) and who had objective
instability (6 RCTs; RR 0.35, 95% CI 0.21 to 0.60). It found no
significant difference between surgery and immobilisation in recur-
rence (8 RCTs; RR 0.86, 95% CI 0.63 to 1.18), pain (8 RCTs;
RR 0.64, 95% CI 0.33 to 1.23), subjective instability (8 RCTs;
RR 0.77, 95% CI 0.43 to 1.37), or swelling (9 RCTs; RR 0.67, 95%
CI 0.38 to 1.18). Versus physiotherapy: One systematic review
identified one RCT, but was unable to calculate outcomes because
of insufficient data.9 Different forms of immobilisation: One
systematic review identified two RCTs.9 The first RCT found that a
semirigid cast significantly reduced the time taken to return to work
compared with a rigid cast (WMD 3.80 days, 95% CI 1.16 days to
6.44 days). It found no significant difference in pain, swelling, or
objective instability at short term follow up. The review was unable
to calculate outcomes from the second RCT.

Harms: Two RCTs found fewer cases of deep venous thrombosis after cast
immobilisation than after surgery (deep venous thrombosis: 2/47
[4%] after cast immobilisation v 3/34 [9%] after surgery;10 0/33
[0%] after cast immobilisation v 1/32 [3%] after surgery),9 and one
RCT found an equal occurrence of deep vein thrombosis in both
groups (1/50 [2%] after cast immobilisation v 1/50 [2%] after
surgery).9 Other RCTs did not specifically address harms. Other
known harms of immobilisation include pain and impairment in
activities of daily living.10

Comment: There is a consensus that immobilisation is more effective in the
treatment of ankle sprain than no treatment. Versus functional
treatment: In the systematic review, follow up periods for outcome
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measures were categorised as short term (within 6 weeks of ran-
domisation), intermediate term (6 weeks to 1 year), or long term
(1–2 years after treatment).7 The review excluded trials that
focused on the treatment of chronic instability or post-surgical
treatment unless such injuries occurred in under 10% of the whole
study population. The subsequent study only included semiprofes-
sional sports people so the results may not be applicable to the
general population.8 Versus surgery: The systematic review
noted that all included RCTs had methodological flaws, and there
was insufficient evidence to determine the relative effectiveness
of surgical and conservative treatment (see comment under
surgery, p 1399).9

OPTION FUNCTIONAL TREATMENT

One systematic review and one subsequent RCT found limited evidence
that functional treatment reduced the risk of the ankle giving way
compared with minimal treatment. One systematic review and one
subsequent RCT found that, compared with immobilisation, functional
treatment improved symptoms and functional outcomes at short (< 6
weeks), intermediate (6 weeks to 1 year), or long term (> 1 year) follow
up. However, effects were to be less marked at long term follow up, or if
only results from high quality trials were analysed. One systematic review
and one subsequent RCT provided insufficient evidence to compare
functional treatment versus surgery. One systematic review and three
additional RCTs provided insufficient evidence to compare different
functional treatments.

Benefits: Versus minimal treatment: We found one systematic review11

and one subsequent RCT.12 The systematic review (search date
1998, 3 RCTs, 214 people) compared functional treatment (see
glossary, p 1401) versus a minimal treatment policy.11 It found that
functional treatment significantly reduced the risk of the ankle
giving way (RR 0.34, 95% CI 0.17 to 0.71). Although pain scores
were better with functional treatment, the difference was not
significant (RR 0.53, 95% CI 0.27 to 1.02). The subsequent RCT
(30 people with subacute or chronic ankle sprain without gross
mechanical instability) compared the mortise separation adjust-
ment (see glossary, p 1401) versus detuned ultrasound.12 It found
that mobilisation significantly reduced pain, increased ankle range
of motion, and improved ankle function at 1 month (results pre-
sented graphically). Versus immobilisation: See benefits of
immobilisation, p 1394. Versus surgery: We found one systematic
review (search date 2000, 17 RCTs, 1950 people)9 and one
subsequent RCT.13 The review (search date 2000, 17 RCTs, 1950
people) compared any surgical treatment (tenodesis [see glossary,
p 1402] or anatomic reconstruction) versus any conservative treat-
ment (including both immobilisation [see glossary, p 1401] and
functional treatments) for acute injuries to the lateral ligament
complex of the ankle.9 It included eight RCTs comparing surgery
versus functional treatment alone (see comment below). The review
found no significant difference between surgery and functional
treatment in return to sports (2 RCTs; RR 0.6, 95% CI 0.3 to 1.3),
recurrence (5 RCTs; RR 1.2, 95% CI 0.8 to 1.8), pain (5 RCTs;
RR 1.0, 95% CI 0.7 to 1.6), subjective instability (5 RCTs; RR 0.9,
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95% CI 0.7 to 1.3), objective instability (4 RCTs; RR 0.6, 95%
CI 0.3 to 1.2), and swelling (5 RCTs; RR 0.9, 95% CI 0.6 to 1.5; see
comment below). The subsequent RCT (370 people with rupture of
at least 1 lateral ankle ligament) compared functional treatment
with surgery (anatomic reconstruction).13 Functional treatment
consisted of a non-weight bearing cast for 5 days followed by elastic
bandaging or taping for 6 weeks. People in both groups received a
standard rehabilitation programme. The RCT found that functional
treatment was less effective than surgery for residual pain, subjec-
tive instability, and recurrent sprains after 6–11 years’ follow up
(317 people analysed; pain: 25% with functional treatment v 16%
with surgery, RR 1.56, 95% CI 1.00 to 2.44; subjective instability:
32% with functional treatment v 20% with surgery, RR 1.61, 95%
CI 1.09 to 2.38; recurrent sprains: 34% with functional treatment v

22% with surgery, RR 1.51, 95% CI 1.06 to 2.22). Different types
of functional treatment: We found one systematic review14 and
three additional RCTs.15–17 The review (search date 2000, 9 RCTs,
892 people) compared four types of functional treatment (elastic
bandage, tape, lace-up ankle support, and semirigid ankle support)
and included RCTs comparing two different types of functional
treatments in people with an acute injury to the lateral ligament
complex of the ankle. It reported outcomes at short, intermediate,
and long term follow up (see comment below). At short term follow
up, it found that lace-up ankle support significantly reduced persist-
ent swelling compared with semirigid ankle support (1 RCT; RR 4.2,
95% CI 1.3 to 14.0), elastic bandage (1 RCT; RR 5.5, 95% CI 1.7 to
17.8), and tape (1 RCT; RR 4.1, 95% CI 1.2 to 13.7). A semirigid
ankle support significantly reduced the proportion of people with
subjective instability compared with an elastic bandage (1 RCT;
RR 8.00, 95% CI 1.03 to 62.07). It found no significant differences
between different types of functional treatments at intermediate or
long term follow up. It found that a semirigid ankle support signifi-
cantly reduced the time taken to return to work compared with an
elastic bandage (2 RCTs; WMD 4.2 days, 95% CI 2.4 days to 6.0
days) and the time taken to return to sports (1 RCT; WMD 9.6 days,
95% CI 6.3 days to 12.8 days). It found no other significant
differences in outcomes between treatments (see comment
below).14 The first additional RCT (61 people without previous
fractures in the ankle joint or clinically demonstrable ankle instabil-
ity; mean follow up of 230 days) found that elastic bandage plus
propriocepsis training reduced the risk of recurrent sprains com-
pared with elastic bandage alone (RR 0.46, 95% CI 0.20 to
1.00).16 Thirteen people withdrew from the RCT and were not
included in the analysis. The remaining two additional RCTs found
no significant differences in outcomes between treatments.15,17

One RCT (116 people with all grades of ankle sprain) compared a
semirigid device versus tape and found similar rates of recurrent
sprains (recurrent sprains were found in 4% with semirigid device v

0% with tape).15 The other RCT (119 people not requiring surgery,
treated within 24 hours of injury) compared two types of tape
treatment with follow up of 5–7 days and found similar outcomes
between groups (short term pain 8% v 5%; swelling 58% v 47%;
limited range of movement 36% v 47%).17
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Harms: Allergic reactions and skin problems have been recorded with
tape.18 In the systematic review comparing different functional
treatments, tape treatment resulted in significantly more complica-
tions compared with elastic bandage (2 RCTs; 0/104 [0%] with
elastic bandage v 8/104 [8%] with tape; RR 0.11, 95% CI 0.01 to
0.86).14 Most of these complications were skin problems (absolute
numbers with skin problems not reported).

Comment: Versus surgery: The review noted that all included RCTs had
methodological flaws, and there was insufficient evidence to
determine the relative effectiveness of surgical and conservative
treatment (see comment under surgery, p 1399).9 Different types
of functional treatment: The systematic review reported follow
up periods for outcome measures as short term (< 6 weeks of
treatment), intermediate term (6 weeks to 1 year), or long term
(1–2 years after treatment).14 It noted that definitive conclusions
were hampered by the variety of treatments used and the
inconsistency of reported follow up times, and no definite
conclusions concerning the optimal functional treatment strategy
could be drawn.14

OPTION SURGERY

One systematic review found no significant difference between surgery
and immobilisation in pain or subjective instability. Other systematic
reviews and one subsequent RCT provided insufficient evidence to
compare surgery versus functional treatment or versus conservative
treatment (including both immobilisation and functional treatment).

Benefits: Versus immobilisation: See benefits of immobilisation, p 1394.
Versus functional treatment: See benefits of functional treat-
ment, p 1396. Versus conservative (immobilisation and
functional) treatment: One systematic review (search date 2000,
17 RCTs, 1950 people) compared surgery (anatomical reconstruc-
tion and tenodesis [see glossary, p 1402]) versus conservative
treatment (including both immobilisation and functional treatments
[see glossary, p 1401]) for acute injuries to the lateral ligament
complex of the ankle.9 Significant results were often not robust to
sensitivity analysis (see comment below). When data from one
quasi-randomised trial were excluded, the review found that surgery
significantly decreased the proportion of people with objective
instability compared with conservative treatment (4 RCTs; RR 0.4,
95% CI 0.2 to 0.7) and surgery significantly increased the propor-
tion of people with ankle stiffness compared with conservative
treatment (2 RCTs; RR 1.9, 95% CI 1.2 to 3.1). It found no
significant difference between groups in recurrence (10 RCTs;
RR 0.96, 95% CI 0.70 to 1.20), pain on activity (8 RCTs; RR 0.9,
95% CI 0.7 to 1.2), swelling (9 RCTs; RR 0.83, 95% CI 0.60 to
1.10), or people not returning to sports (3 RCTs; RR 0.7, 95%
CI 0.4 to 1.2; see comment below).9

Harms: Neurological injuries, infections, bleeding, osteoarthritis, and death
are known harms of surgery.10,19,20 Two RCTs found fewer cases of
deep venous thrombosis after cast immobilisation than with surgery
(deep venous thrombosis: 2/47 [4%] with cast immobilisation v
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3/34 [9%] with surgery;10 0/33 [0%] with cast immobilisation v

1/32 [3%] with surgery9) and one RCT found an equal occurrence of
deep vein thrombosis in both groups (1/50 [2%] with cast immobi-
lisation v 1/50 [2%] with surgery9). Other RCTs have found dysaes-
thesia (see glossary, p 1401) in 4–12% of all people after
surgery.21–26 Wound necrosis after surgery was reported in two RCTs
(2/73 [3%] with surgery;24 3/45 [7%] with surgery25). Tenderness of
the scar was reported in six RCTs after surgical intervention, occur-
ring in 2–19% of people.22,23,26–29

Comment: The systematic review comparing surgery versus conservative treat-
ment noted that all RCTs had methodological flaws.9 Data for
pooling for individual outcomes were available for a maximum of 11
trials, and quality assessment ranged from 6 to 13 out of a possible
22 using a recognised quality evaluation tool.9 Included trials were
often heterogeneous, and significant results were often sensitive to
the method of analysis used (random or fixed effects meta-analysis)
or when data from quasi-randomised trials were excluded. The
review concluded that “there is insufficient evidence available from
randomised controlled trials to determine the relative effectiveness
of surgical and conservative treatment for acute injuries of the
lateral ligament complex of the ankle.”9

OPTION ULTRASOUND

One systematic review found no significant difference between
ultrasound and sham ultrasound in the general improvement of symptoms
or the ability to walk or bear weight at 7 days. Three RCTs provided
insufficient evidence to compare ultrasound versus other treatments.

Benefits: We found one systematic review (search date 2001, 5 RCTs, 572
people; see comment below).30 Versus placebo: Four RCTs in the
review compared ultrasound versus a sham ultrasound treat-
ment.30 None of the RCTs found a significant difference for any
outcome measure. The review found no significant difference in
general improvement between ultrasound and sham ultrasound at
7 days (3 RCTs; 121/169 [72%] with ultrasound v 116/172 [68%]
with sham ultrasound; RR 1.04, 95% CI 0.92 to 1.17). It found no
significant difference in functional disability (the ability to walk or
bear weight) between ultrasound and sham ultrasound at 7 days (2
RCTs; 69/95 [73%] with ultrasound v 61/92 [66%] with sham
ultrasound; RR 1.09, 95% CI 0.92 to 1.30).30 Versus other
treatments: Three RCTs in the review compared ultrasound versus
other treatment modalities.30 The largest RCT (72 people in the
smallest group) compared ultrasound plus placebo gel, ultrasound
plus felbinac gel, and sham ultrasound plus felbinac gel over about
7 days. The comparison between ultrasound and felbinac gel
resulted in small and non-significant differences. The second RCT
(20 people in the smallest group) compared ultrasound versus
electrotherapy. It found no significant difference in swelling, ability
to walk, and recovery. The third low quality RCT (40 people in the
smallest group) compared ultrasound versus immobilisation (see
glossary, p 1401) with Elastoplast over 2 weeks’ follow up. It found
no significant difference in the proportion of people who recovered
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with ultrasound compared with immobilisation after 7 days (46%
with ultrasound v 27% with immobilisation; ARR +19%, 95% CI
–2% to +40%), but a significant difference after 14 days (86% with
ultrasound v 59% with immobilisation; ARR 27%, 95% CI 8% to
46%).

Harms: Two included RCTs addressed adverse reactions.31,32 One RCT
found none.31 The systematic review reported that in the other RCT,
8/73 (11%) people in the ultrasound group (plus placebo gel)
reported 11 non-serious adverse reactions, including gastrointesti-
nal events and skin reactions, and in one person treatment was
discontinued because of skin reactions and the person was with-
drawn from the RCT.32

Comment: In the review, the quality of four of the included RCTs was described
as “modest” and one as “good”.30 The review reported RCTs in
which one or more of pain, swelling, and functional disability
because of an acute ankle sprain were present, and in which at
least one group was treated with active ultrasound treatment. All
the RCTs included follow up of less than 4 weeks.

OPTION COLD PACK COMPRESSION

Two RCTs found no significant difference in symptoms between cold pack
placement and placebo or control. One RCT found less oedema with cold
pack placement compared with heat or a contrast bath at 3–5 days after
injury.

Benefits: We found one systematic review (search date 1994, 3 RCTs, 203
people).33 The first RCT (143 people) identified by the review
compared cryotherapy versus placebo (simulated) treatment.34 The
second RCT (30 people) identified by the review compared ice
treatment plus physiotherapy versus no ice plus physiotherapy.35 In
both RCTs, no significant differences were found. The third RCT (30
people) identified by the review found significantly less oedema with
cold than with heat or a contrast bath (see comment below) at 3–5
days after injury (P < 0.05).36

Harms: None of the RCTs addressed harms from cold pack placement.

Comment: The systematic review was narrative in character and no data were
pooled.33 The systematic review did not report the grade of injuries.
In the third RCT, the injured ankle in the contrast bath group was
submerged in warm water for 3 minutes and then in cold water for
1 minute. This was continued until the ankle had been given five
heat and four cold treatments beginning and ending with heat.36

OPTION DIATHERMY

One systematic review found insufficient evidence on the effects of
diathermy versus placebo on walking ability and reduction in swelling.

Benefits: We found one systematic review (search date 1994, 5 RCTs, 490
people).33 The review included a range of severity of ankle sprains
but excluded the most severe injuries (avulsion and osteochondral
fractures). The largest high quality RCT (300 people with time from
injury to treatment of ≤ 4 days) compared two forms of pulsating
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short wave treatment versus placebo.37 The RCT found that high
frequency electromagnetic pulsing significantly improved walking
ability more quickly compared with placebo (P < 0.01). The differ-
ence was not significant with low frequency electromagnetic puls-
ing. However, low frequency pulsing significantly reduced swelling
compared with placebo. There was no significant difference
between the high frequency group compared with placebo (change
in circumference of ankle: 4.5 mm with high frequency v 5.0 mm
with low frequency v 2.6 mm with placebo; P < 0.01 for low
frequency v placebo). A second RCT (50 people) found that pulsat-
ing short wave diathermy significantly reduced oedema compared
with placebo (P < 0.01).38 The other RCTs (73,39 37,40 and 3041

people) found no significant differences for pain, oedema, or range
of motion compared with placebo. The first RCT presented results
graphically.39 From these RCTs the grades of injuries were not clear.
No other outcome measures were reported and no results were
pooled.

Harms: No evidence of any harm was reported.

Comment: None.

OPTION HOMEOPATHIC OINTMENT

One systematic review of one small RCT found limited evidence that
homeopathic ointment improved outcome based on a “composite criteria
of treatment success” compared with placebo.

Benefits: We found one systematic review (search date 1998),42 which
included one small RCT in German (69 people with acute ankle
sprains).43 The review found that people treated with a homeo-
pathic ointment had a significantly better outcome based on a
“composite criteria of treatment success” compared with people
treated with placebo. The review did not provide specific numerical
results or timescale of outcome measurement but described a P
value of 0.028.42 People initially randomised in the RCT and losses
to follow up were not reported.

Harms: Harms were not addressed in the review.

Comment: The RCT included in the systematic review will be translated and
further details included in future Clinical Evidence updates.

GLOSSARY
Anatomic reconstruction Surgical reconstruction of lateral ankle ligament com-
plex through suturing of the ligaments.
Crus varum Varus of the lower leg (O-leg).
Dysaesthesia Decreased sensitivity of the skin for stimuli.
Functional treatment Diverse functional treatments have been used. The main
differences are the types of external device applied for treatment. The supports can
be divided according to rigidity into elastic bandage, tape, lace-up ankle support,
and semirigid ankle support. Propriocepsis training (to enhance joint stability) has
also been used.
Immobilisation Limiting the mobility of a joint complex to zero degrees.
Mortise separation adjustment An adjustment technique involving special
manual manipulation of the foot and ankle.12

Pes cavo-varus Severe high arched, varus foot.
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Tenodesis Surgical reconstruction of lateral ankle ligament complex using tendon
graft.

Substantive changes
Immobilisation One RCT added;8 categorisation unchanged.
Functional treatment One RCT added;13 categorisation unchanged.
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QUESTIONS

Effects of conservative treatments . . . . . . . . . . . . . . . . . . . . . . . .1406
Effects of surgery . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .1407
Effects of postoperative care . . . . . . . . . . . . . . . . . . . . . . . . . . . .1413

INTERVENTIONS

CONSERVATIVE TREATMENTS
Unknown effectiveness
Night splints . . . . . . . . . . . . .1407
Orthoses to treat hallux valgus in

adults . . . . . . . . . . . . . . . .1406

Likely to be ineffective or harmful
Antipronatory orthoses in

children . . . . . . . . . . . . . .1406

SURGERY
Likely to be beneficial
Chevron osteotomy (more effective

than no treatment or orthoses
but insufficient evidence to
compare with other metatarsal
osteotomies) . . . . . . . . . . .1409

Unknown effectiveness
Chevron osteotomy plus adductor

tenotomy . . . . . . . . . . . . .1409

Chevron osteotomy plus Akin
osteotomy . . . . . . . . . . . .1409

Different methods of bone fixation
(standard fixation, absorbable pin
fixation, screw fixation plus early
weight bearing, suture fixation
plus delayed weight
bearing) . . . . . . . . . . . . . .1412

Keller’s arthroplasty. . . . . . . .1407

POSTOPERATIVE CARE
Unknown effectiveness
Continuous passive motion . .1413
Early weight bearing . . . . . . .1413
Slipper casts. . . . . . . . . . . . .1414

See glossary, p 1414

Key Messages

Conservative treatments
¶ Night splints We found no RCTs about the effects of night splints compared

with other treatments or no treatment.
¶ Orthoses to treat hallux valgus in adults One RCT found that, in adults,

orthoses reduced pain compared with no treatment at 6 months but not at 1
year.

¶ Antipronatory orthoses in children One RCT in children found that
antipronatory orthoses increased deterioration in metatarsophalangeal joint
angles after 3 years compared with no treatment, although the difference was
not statistically significant.

Surgery
¶ Chevron osteotomy One RCT found that chevron osteotomy improved out-

comes compared with orthoses or no treatment after 1 year. A systematic
review found conflicting evidence on the effects of chevron osteotomy com-
pared with other metatarsal osteotomies.
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¶ Chevron osteotomy plus adductor tenotomy A systematic review found no
evidence that adductor tenotomy plus chevron osteotomy improved outcomes
compared with chevron osteotomy alone.

¶ Chevron osteotomy plus Akin osteotomy One small RCT found no signifi-
cant difference in outcomes between chevron osteotomy plus Akin osteotomy
and Akin osteotomy plus distal soft tissue reconstruction at 1 year. However,
this trial may have lacked power to detect a clinically significant difference.

¶ Different methods of bone fixation One small RCT found no significant
difference between absorbable pin fixation and standard fixation in clinical or
radiological outcomes; however, it may have lacked power to detect a clinically
significant difference. One small RCT found that screw fixation plus early weight
bearing reduced time to return to work and social activity compared with suture
fixation and later weight bearing, but found no significant difference in radio-
logical outcomes.

¶ Keller’s arthroplasty One systematic review provided insufficient evidence on
the effects of Keller’s arthroplasty compared with other types of operation.

Postoperative care
¶ Continuous passive motion One systematic review provided insufficient

evidence on the effects of continuous passive motion.
¶ Early weight bearing One systematic review provided insufficient evidence on

the effects of early weight bearing.
¶ Slipper casts Two RCTs provided insufficient evidence on the effects of plaster

slipper casts.

DEFINITION Hallux valgus is a deformity of the great toe, whereby the hallux
(great toe) moves towards the second toe, overlying it in severe
cases. This movement of the hallux is described as abduction
(movement away from the midline of the body) and it is usually
accompanied by some rotation of the toe so that the nail is facing
the midline of the body (valgus rotation). With the deformity, the
metatarsal head becomes more prominent and the metatarsal is
said to be in an adducted position as it moves towards the midline
of the body.1 Radiological criteria for hallux valgus vary, but a
commonly accepted criterion is to measure the angle formed
between the metatarsal and the abducted hallux. This is called the
metatarsophalangeal joint angle or hallux abductus angle and it is
considered abnormal when it is greater than 14.5°.2 Bunion is the
lay term used to describe a prominent and often inflamed metatar-
sal head and overlying bursa. Symptoms include pain, limitation in
walking, and problems with wearing normal shoes.

INCIDENCE/
PREVALENCE

The prevalence of hallux valgus varies in different populations. In a
recent study of 6000 UK school children aged 9–10 years, 2.5%
had clinical evidence of hallux valgus, and 2% met both clinical and
radiological criteria for hallux valgus. An earlier study found hallux
valgus in 48% of adults.2 Differences in prevalence may result from
different methods of measurement, varying age groups, or different
diagnostic criteria (e.g. metatarsal joint angle > 10° or > 15°).3

AETIOLOGY/
RISK FACTORS

Nearly all population studies have found that hallux valgus is more
common in women. Footwear may contribute to the deformity, but
studies comparing people who wear shoes with those who do not
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have found contradictory results. Hypermobility of the first ray (see
glossary, p 1415) and excessive foot pronation are associated with
hallux valgus.4

PROGNOSIS We found no studies that looked at the progression of hallux valgus.
While progression of deformity and symptoms is rapid in some
people, others remain asymptomatic. One study found that hallux
valgus is often unilateral initially, but usually progresses to bilateral
deformity.2

AIMS OF
INTERVENTION

To reduce symptoms and deformity, with minimum adverse effects.

OUTCOMES Hallux abductus/metatarsophalangeal joint angle; intermetatarsal
joint angle; range of motion of the first metatarsophalangeal joint
(the total range of both dorsiflexion and plantarflexion); incidence of
complications such as infection; reoperation; non-union; avascular
necrosis; pain; general satisfaction and satisfaction with appear-
ance; requirement for specialist or extra-width footwear; proportion
of people with mobility problems; time to healing; development of
transfer lesions (see glossary, p 1415); and adverse effects of
treatment.

METHODS Clinical Evidence search and appraisal September 2003. An elec-
tronic search using a strategy developed by the Cochrane Muscu-
loskeletal Injuries Group was undertaken to October 2003 and a
hand search of podiatry journals to October 2003.

QUESTION What are the effects of conservative treatments?

OPTION ORTHOSES

One RCT in children found that antipronatory orthoses increased
deterioration in metatarsophalangeal joint angles after 3 years compared
with no treatment, although the difference was not statistically
significant. One RCT found that orthoses reduced pain in adults with
hallux valgus compared with no treatment at 6 months but not at 1 year.

Benefits: We found no systematic review. We found two RCTs.2,5 In children:
The first RCT compared antipronatory orthoses (see glossary,
p 1414) versus no treatment in 122 children aged 9–10 years
(13% of whom were boys) with metatarsophalangeal joint angles
greater than 14.5° in one or both feet (see comment below).2 On
the basis of a clinical examination, 150 children were selected for x
ray examination, and 122 of these children (13% of whom were
boys) who were found to have metatarsophalangeal joint angles
greater than 14.5° in one or both feet were subsequently included
in the trial (see comment below). The RCT found that the metatar-
sophalangeal joint angles deteriorated both with orthoses and with
no treatment, and found that the deterioration was greater in
children treated with orthoses, although this difference was not
significant after 3 years (analysis not by intention to treat; no direct
statistical comparisons reported).2 In adults: The second RCT (209
adults) compared three treatments: chevron osteotomy (see glos-
sary, p 1414); orthoses, and no treatment (see benefits of chevron
osteotomy, p 1409).5 The RCT found that orthoses significantly
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reduced pain intensity after 6 months compared with no treatment
(pain intensity on visual analogue scale with range 0 [no pain] to
100 [unbearable pain]; pain score: 36 with orthoses v 45 with no
treatment; difference adjusted for baseline characteristics –14,
95% CI –22 to –6), but found no significant difference in pain
intensity after 12 months (mean pain score: 40 with orthoses v 40
with no treatment; difference adjusted for baseline characteristics
–6, 95% CI –15 to +3). The RCT also found that orthoses signifi-
cantly improved “global assessment” (not further defined in the
paper) compared with no treatment but found no significant differ-
ence in satisfaction or functional assessment scores (AOFAS — see
glossary, p 1415) after 12 months (proportion with improved global
assessment: 46% with orthoses v 24% with no treatment; RR
adjusted for baseline characteristics 0.38, 95% CI 0.18 to 0.78;
satisfaction on visual analogue scale with range 0 [totally unsatis-
fied] to 100 [totally satisfied]: 70 with orthoses v 61 with no
treatment; difference adjusted for baseline characteristics: +9,
95% CI –1 to +20; AOFAS score: 64 with orthosis v 66 with no
treatment, difference adjusted for baseline characteristics 0, 95%
CI –4 to +5). It also found no significant difference between
orthoses and no treatment in the duration of the pain, ability to
work, and cosmetic disturbance.5

Harms: The RCT in children did not report on harms.2 The RCT in adults
reported no complications with orthoses (see harms of chevron
osteotomy, p 1409).

Comment: The use of antipronatory orthoses in children is questionable
because earlier studies have found that hallux valgus in children is
not related to pronation but arises from positional changes in the
first ray.6 The first RCT reported that 29/122 (25%) children (mainly
from the control group) were lost to follow up.2

OPTION NIGHT SPLINTS

We found no RCTs about the effects of night splints compared with any
other or no treatment.

Benefits: We found no RCTs that compared night splints versus any other or
no treatment.

Harms: We found no RCTs.

Comment: None.

QUESTION What are the effects of surgery?

OPTION KELLER’S ARTHROPLASTY

One systematic review provided insufficient evidence on the effects of
Keller’s arthroplasty compared with other types of operation.

Benefits: We found one systematic review (search date 1998, 3 relevant
RCTs; see comment below).7 Versus no treatment: The review
included no RCTs. Versus distal osteotomy: The review included
one RCT (33 people) comparing distal metatarsal osteotomy (see
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glossary, p 1414) versus Keller’s arthroplasty (see glossary,
p 1415).8 The RCT found that osteotomy significantly improved
both intermetatarsal angle and range of movement compared with
Keller’s arthroplasty but found no significant difference in proportion
with unresolved pain or dissatisfaction after 3 years (intermetatarsal
angle: 12.0° with Keller’s arthroplasty v 7.0° with distal osteotomy;
difference –5.0°, 95% CI –8.9° to –1.1°; reduction in range of
movement: 14.0° with Keller’s arthroplasty v 1.0° with distal
osteotomy; difference: 13.0°, 95% CI 5.0° to 21.1°; proportion
with unresolved pain: 4/14 [29%] with Keller’s arthroplasty v 4/15
[27%] with distal osteotomy; OR 0.91, 95% CI 0.18 to 4.64;
proportion dissatisfied: 4/14 [29%] with Keller’s arthroplasty v 4/15
[27%] with distal osteotomy; OR 0.91, 95% CI 0.18 to 4.64).
Versus arthrodesis: The second RCT included in the review (100
people) found that Keller’s arthroplasty significantly reduced the
proportion of people with reduced mobility compared with arthrod-
esis, but found no significant difference in the proportion with
unresolved pain or dissatisfaction after 2 years (proportion with
reduced mobility: 4/44 [9%] with Keller’s arthroplasty v 11/37
[30%] with arthrodesis; OR 0.24, 95% CI 0.07 to 0.82; proportion
with unresolved pain: 5/44 [11%] with Keller’s osteotomy v 4/37
[11%] with osteotomy; OR 1.05, 95% CI 0.26 to 4.35; proportion
dissatisfied: 11/44 [25%] with Keller’s osteotomy v 10/37 [27%]
with arthrodesis; OR 0.90, 95% CI 0.33 to 2.44).9 Plus joint
distraction: The third RCT (35 people) included in the review found
that a Kirschner wire (see glossary, p 1415) to distract the joint
during healing after Keller’s arthroplasty significantly improved sub-
jective assessment scores for symptoms after a minimum of 1 year
compared with Keller’s arthroplasty with no wire (assessment scale
of 1 = constant pain to 4 = no symptoms; no actual scores pro-
vided; P < 0.05), but found no significant difference in the hallux
abductus angle, pain, or movement after a minimum of 1 year
(hallux valgus angle: 21° for both groups, no P value reported; no
data reported for pain or movement).10

Harms: Reduced toe function has been described after Keller’s procedure.7

The systematic review reported high levels of patient dissatisfaction
(up to 29%) in most trials.7 Versus arthrodesis: The RCT did not
present complete data for complications, but reported that cock-up
deformity (see glossary, p 1414) was more common in the Keller’s
group (25/44 people) than the arthrodesis group (11/37), although
this difference was not significant.9 Versus distal osteotomy: The
RCT found no significant difference in the incidence of postoperative
superficial wound infections between groups (3/14 in the Keller’s
group v 1/15 in the osteotomy group; OR 3.85, 95% CI 0.35 to
50).8 Plus joint distraction: In the RCT examining the effects of
joint distraction after Keller’s arthrodesis, one participant in each
group had delayed wound healing.10

Comment: Both the RCT comparing Keller’s arthroplasty versus arthrodesis and
the RCT looking at the effects of joint distraction included people
with hallux rigidus. Most of the people included in the review having
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surgery were under 50 years of age and were followed up for no
more than 3 years.7 Longer term outcomes remain unclear. The
RCTs reported results for numbers of feet, and did not always report
standard deviations of the results. The systematic review analysed
the results by numbers of people.7

OPTION CHEVRON OSTEOTOMY

One RCT found that chevron osteotomy improved outcomes compared
with orthoses or no treatment after 1 year. A systematic review found
conflicting evidence on the effects of chevron osteotomy compared with
other metatarsal osteotomies. A systematic review found no evidence
that adductor tenotomy plus chevron osteotomy improved outcomes
compared with chevron osteotomy alone. One small RCT found no
significant difference in outcomes between chevron osteotomy plus Akin
osteotomy and Akin osteotomy plus distal soft tissue reconstruction at 1
year. However, this trial may have lacked power to detect a clinically
significant difference.

Benefits: Versus no treatment or versus orthoses: We found one system-
atic review (search date 1998, no relevant RCTs)7 and one subse-
quent RCT.5 The subsequent RCT (209 adults) compared three
treatments: chevron osteotomy (see glossary, p 1414), orthoses,
and no treatment (see benefits of orthoses, p 1406).5 It found that
chevron osteotomy significantly reduced pain intensity and signifi-
cantly improved cosmetic appearance and functional status com-
pared with no treatment at 1 year (mean pain intensity on a visual
analogue scale from 0 [no pain] to 100 [unbearable pain]: 23 with
chevron osteotomy v 40 with no treatment, difference adjusted for
baseline characteristics –19, 95% CI –28 to –10; mean cosmetic
appearance on a 7 point scale ranging from 0 [no cosmetic
disturbance] to 6 [maximal cosmetic disturbance]: 1.9 with chevron
osteotomy v 2.8 with no treatment, difference adjusted for baseline
characteristics: –1.2, 95% CI –1.8 to –0.6; mean functional status
[AOFAS — see glossary, p 1415]: 75 with chevron osteotomy v 66
with no treatment, difference adjusted for baseline characteristics
11, 95% CI 7 to 16). It found no significant difference in the ability
to work after 1 year (ability to work on a visual analogue scale from
0 [total inability to work] to 100 [maximal working ability]: 89 with
chevron osteotomy v 83 with no treatment, difference adjusted for
baseline characteristics +4, 95% CI –3 to +11). The RCT also
found that chevron osteotomy significantly reduced pain intensity
and significantly improved cosmetic appearance and functional
status compared with orthoses but found no significant difference in
the ability to work after 1 year (pain intensity on a visual analogue
score ranging from 0 [no pain] to 100 [unbearable pain]: 23 with
chevron osteotomy v 40 with orthosis, difference adjusted for
baseline characteristics –14, 95% CI –22 to –5; cosmetic appear-
ance on a 7 point scale ranging from 0 [no cosmetic disturbance] to
6 [maximal cosmetic disturbance]: 1.9 with chevron osteotomy v

2.6 with orthosis, difference adjusted for baseline characteristics
–1.4, 95% CI –2.1 to –0.8; functional status [AOFAS]: 75 with
chevron osteotomy v 64 with orthosis, difference adjusted for
baseline characteristics 11, 95% CI 7 to 15; ability to work on a
visual analogue scale from 0 [total inability to work] to 100

Bunions
M

usculoskeletaldisorders
1409

 BMJ Publishing Group Ltd 2004



[maximal working ability]: 89 with chevron osteotomy v 81 with
orthosis, difference adjusted for baseline characteristics 6, 95%
CI 0 to 13). Versus other metatarsal osteotomies: We found one
systematic review (search date 1998, 3 relevant RCTs, 205 peo-
ple).7 The first RCT (66 people) included in the review found no
significant difference between proximal chevron osteotomy and
proximal crescentic osteotomy in the hallux abductus angle, inter-
metatarsal angle, transfer lesions (see glossary, p 1415), or func-
tional assessment score (AOFAS) after 22 months.11 It found that
proximal chevron osteotomy significantly reduced healing time
compared with proximal crescentic osteotomy (P < 0.001) and
significantly reduced postoperative dorsiflexion at the healed site
(P = 0.005). The second RCT (68 people) included in the review
found that chevron osteotomy significantly improved the hallux
abductus and intermetatarsal angle compared with proximal oste-
otomy. It found no significant difference in the proportion of partici-
pants experiencing pain, dissatisfaction with treatment, problems
with footwear, or mobility between proximal osteotomy and chevron
osteotomy after 2 years (OR for remaining in pain 0.55, 95%
CI 0.13 to 2.42; AR for dissatisfaction with outcome 33% with both
treatments; OR 0.99, 95% CI 0.36 to 2.75; OR for needing special-
ist footwear 0.38, 95% CI 0.04 to 3.83; OR for reduced mobility
0.38, 95% CI 0.04 to 3.83; all ORs for proximal osteotomy v

chevron osteotomy).12 Proximal osteotomy significantly improved
hallux abductus angle and intermetatarsal angle compared with
chevron osteotomy at 2 years (hallux abductus angle: 25.0° with
chevron osteotomy v 20.0° with proximal osteotomy; difference
5.0°, 95% CI 0.5° to 9.5°; intermetatarsal angle: 13.0° with
chevron osteotomy v 10.0° with proximal osteotomy; difference
3.0°, 95% CI 1.0° to 5.0°). The third RCT (51 people) included in
the review found that Wilson osteotomy (see glossary, p 1415)
significantly improved the hallux abductus angle compared with
chevron osteotomy but found no significant difference in problems
with footwear or mobility after 38 months (hallux abductus angle:
25.7° with chevron osteotomy v 13.3° with Wilson osteotomy;
difference +12.4°, 95% CI +7.5° to +17.5°; footwear problems:
8/24 [33%] with chevron osteotomy v 3/26 [12%] with Wilson
osteotomy; OR 3.85, 95% CI 0.87 to 16.67; limited walking: 5/24
[21%] with chevron osteotomy v 4/26 [15%] with Wilson oste-
otomy; OR 1.45, 95% CI 0.34 to 6.25).13 Plus adductor
tenotomy: We found one systematic review (search date 1998, 1
relevant RCT, 84 people).7 The RCT included in the review found no
significant difference in hallux abductus angle, range of motion,
pain, patient satisfaction, people requiring special footwear, and
mobility between chevron osteotomy plus adductor tenotomy and
chevron osteotomy alone (final hallux abductus angle: 20.2° with
chevron osteotomy plus adductor tenotomy v 23.5° with chevron
osteotomy alone; mean difference –3.3°, 95% CI –8.63° to
+2.03°; range of motion: 69° with chevron osteotomy plus adduc-
tor tenotomy v 67° with chevron osteotomy alone; mean difference
+2°, 95% CI –2.7° to +6.73°; people remaining in pain: 8/38
[21%] with chevron osteotomy plus adductor tenotomy v 6/46
[13%] with chevron osteotomy alone; OR 1.78, 95% CI 0.56 to
5.67; people remaining dissatisfied: 10/38 [26%] with chevron
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osteotomy plus adductor tenotomy v 7/46 [15%] with chevron
osteotomy alone; OR 1.99, 95% CI 0.68 to 5.87; people requiring
special footwear: 2/38 [5%] with chevron osteotomy plus adductor
tenotomy v 7/46 [15%] with chevron osteotomy alone; OR 0.31,
95% CI 0.06 to 1.59; people with reduced mobility: 1/38 [3%] with
chevron osteotomy plus adductor tenotomy v 1/46 [2%] with
chevron osteotomy alone; OR 1.22, 95% CI 0.07 to 20.12).14 Plus
Akin osteotomy: We found one RCT (23 people; see comment
below) comparing Akin osteotomy plus chevron osteotomy versus
Akin osteotomy plus distal soft tissue reconstruction (DSTR) (see
glossary, p 1414).15 It found no significant difference in hallux
abductus angle, intermetatarsal angle, or range of toe motion
between the two treatment options after a minimum of 1 year
(hallux abductus angle: 12.5° with chevron osteotomy plus Akin
osteotomy v 17° with DSTR plus Akin osteotomy; mean difference
+4.5°, 95% CI –5.77° to +14.72°; intermetatarsal angle: 7° with
chevron osteotomy plus Akin osteotomy v 10° with DSTR plus Akin
osteotomy; mean difference +3°, 95% CI –1.45° to +7.45°; range
of toe motion: mean difference –3°, 95% CI –12.07° to +6.07°).
However, this trial may have lacked power to detect a clinically
important significant difference.

Harms: Complications were reported by most of the RCTs. Versus no
treatment or versus orthoses: The RCT comparing chevron
osteotomy, orthoses, and no treatment reported complications in
4/71 (6%) people undergoing chevron osteotomy (complications
consisted of one wound infection, one stress fracture, one episode
of nerve damage, and one recurrence of deformity).5 The RCT
reported no complications associated with orthoses. Versus other
metatarsal osteotomies: The RCT comparing proximal crescentic
osteotomy versus proximal chevron osteotomy found one case of
delayed wound healing in the chevron group and two cases in the
proximal osteotomy group. Eight further people experienced com-
plications, although the authors did not state which group they
belonged to.11 The RCT comparing proximal osteotomy and chevron
osteotomy reported one wound infection and two stress fractures in
people undergoing chevron osteotomy and 11 complications in
people undergoing proximal osteotomy, consisting mostly of pain in
other areas of the forefoot (metatarsalgia).12 The RCT comparing
Wilson osteotomy versus chevron osteotomy found no significant
difference in the proportion with complications (11/26 [42%] with
Wilson osteotomy v 9/24 [38%] with chevron osteotomy; RR 1.30,
95% CI 0.57 to 2.24).13 Complications included swelling, over
correction, slow healing, and recurrence of bunion. Transfer pain
(see glossary, p 1415) and lesions were recurring problems in both
groups. The RCT found that although Wilson osteotomy resulted in
a significantly shortened metatarsal compared with chevron oste-
otomy (P = 0.02), with metatarsal dorsiflexion in 20% of people,
this change in position did not correlate with development of new
corns, callous, or pain. Plus adductor tenotomy: In the RCT that
compared chevron osteotomy plus adductor tenotomy versus chev-
ron osteotomy alone, about 25% of both groups remained dissat-
isfied during follow up.14 This may be related to greater postopera-
tive reduction in the circumference of the ball of the foot; the RCT

Bunions
M

usculoskeletaldisorders
1411

 BMJ Publishing Group Ltd 2004



found that the ball circumference of dissatisfied people was signifi-
cantly greater than that of satisfied people (P = 0.005). Plus Akin
osteotomy: The RCT reported two complications with Akin oste-
otomy plus chevron osteotomy (one non-union and one where a
transfer lesion developed, resulting in further surgery) and one
complication with Akin osteotomy plus distal soft tissue reconstruc-
tion (nerve damage in the great toe).15

Comment: None of the RCTs included long term follow up. The RCT comparing
chevron osteotomy plus Akin osteotomy with Akin osteotomy plus
distal soft tissue reconstruction was poorly randomised and seems
to comprise a subset of data from a larger RCT.15

OPTION DIFFERENT METHODS OF BONE FIXATION

One small RCT found no significant difference between standard fixation
and absorbable pin fixation in clinical or radiological outcomes; however,
it may have lacked power to detect a clinically significant difference. One
small RCT found that screw fixation plus early weight bearing reduced
time to return to work and social activity compared with suture fixation
and later weight bearing, but found no significant difference in
radiological outcomes.

Benefits: We found no systematic review. We found two RCTs comparing
different methods of bone fixation after Mitchell’s osteotomy (see
glossary, p 1415).16,17 The first RCT (28 people, 39 feet; see
comment below) found no significant difference between a stand-
ard method of fixation and absorbable pin fixation in clinical or
radiological outcomes after a mean follow up of 11 months (range
2–24 months; range of movement: 61.2° with standard fixation v

69.2° with absorbable pin fixation; mean difference +8.0°, 95% CI
–7.3° to +23.6°; people remaining in pain on walking: 1/17 [5.9%]
with standard fixation v 2/21 [9.5%] absorbable pin fixation;
P = 0.58; people with marked walking limitation: 1/17 [5.9%] with
standard fixation v 1/21 [4.8%] with absorbable pin fixation;
P = 0.24; people dissatisfied with cosmetic appearance: 1/17
[5.9%] with standard fixation v 3/21 [14.3%] with absorbable pin
fixation; P = 0.38; radiological outcomes: hallux abductus angle:
15.8° with standard fixation v 18.2° with absorbable pin fixation;
mean difference +2.4°, 95% CI –4.81° to +9.61°; intermetatarsal
angle: 9.1° with standard fixation v 9.4° with absorbable pin
fixation; mean difference +0.3°, 95% CI –1.77° to +2.37°).16 The
second RCT (30 people) compared screw fixation followed by early
weight bearing in a plaster shoe versus vicryl suture fixation followed
by 6 weeks of non-weight bearing in a plaster boot.17 It found that
screw fixation followed by early weight bearing in a plaster shoe
significantly reduced time taken to return to social activities and
time taken to return to work, but found no significant difference in
radiological outcomes after 6 months (social activities: mean
2.9 weeks with screw fixation v 5.7 weeks with suture fixation;
P < 0.001; work: mean 4.9 weeks with screw fixation v 8.7 weeks
with suture fixation; P < 0.001; radiological: hallux abductus angle:
10.8° with suture fixation v 12° with screw fixation; mean difference
+1.2°, 95% CI –2.35° to +4.75°; intermetatarsal angle: 9.1° with
suture fixation v 10.7° with screw fixation; mean difference +1.6°,
95% CI –0.56° to +3.76°).17
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Harms: The first RCT (28 people, 39 feet) reported more complications with
standard compared with pin fixation, although the difference was
not significant (14/17 [82%] feet v 16/22 [73%] feet; RR 1.13,
95% CI 0.81 to 1.59).16 Complications included recurrence of
deformity (3/17 [18%] feet v 2/22 [9%] feet), problems primarily
resulting in pain (5/17 [29%] feet v 6/22 [27%] feet), and contin-
ued swelling (3/17 [18%] feet v 0/22 [0%] feet). In the RCT (30
people) of screw fixation compared with suture fixation, 2/15 (13%)
people had the screw removed because of pain.17 The RCT reported
that superficial infection occurred in three people overall (2 with
screw fixation v 1 with suture fixation) and also found that fixation
followed by early weight bearing in a plaster shoe significantly
increased metatarsophalangeal joint stiffness after both 3 and 6
months.

Comment: Applicability of the results from the first RCT may be limited, as
people were used as the unit of randomisation and feet as the unit
of statistical analysis.16 In addition, the first RCT was small and may
have lacked power to detect clinically significant differences
between treatments.

QUESTION What are the effects of postoperative care?

OPTION CONTINUOUS PASSIVE MOTION

One systematic review provided insufficient evidence on the effects of
continuous passive motion.

Benefits: We found one systematic review (search date 1998, 1 relevant RCT,
39 people).7 The RCT included in the review found no significant
difference in the range of motion or time taken to return to normal
footwear between continuous passive motion plus physiotherapy
and physiotherapy alone (range of motion: 9.3° with continuous
passive motion plus physiotherapy v 2.6° with physiotherapy alone;
mean difference –6.7°, 95% CI –13.6° to +0.3°; time to return to
normal footwear: no AR provided; P < 0.01).

Harms: No complications were reported by the RCT.7

Comment: None.

OPTION EARLY WEIGHT BEARING

One systematic review provided insufficient evidence on the effects of
early weight bearing.

Benefits: We found one systematic review (search date 1998, 1 relevant RCT,
56 people).7 The RCT compared early weight bearing (initial weight
bearing in a cast from 2–4 weeks after the operation) with late
weight bearing (initial weight bearing 4 weeks after the operation).7

It found no significant difference in rates of non-union at the site of
arthrodesis (1/29 [3%] with early weight bearing v 2/27 [7%] with
late weight bearing; RR 0.46, 95% CI 0.05 to 4.85).

Harms: See benefits above.
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Comment: The only outcome assessed by the RCT was non-union at the site of
arthrodesis.7

OPTION SLIPPER CASTS

Two RCTs provided insufficient evidence on the effects of plaster slipper
casts.

Benefits: We found no systematic review, but found two RCTs.18,19 The first
RCT (54 feet) compared a plaster slipper cast versus a crepe
bandage after a Wilson osteotomy (see glossary, p 1415).18 Cast
and dressings were changed 12 days after surgery and then kept on
for a further 4 weeks. The RCT found no significant difference
between the plaster slipper and the crepe bandage in pain at 3
months, or time to return to normal activities (pain measured on a
visual analogue scale, higher score = more painful, lower
score = less painful, scale endpoints not stated; pain at 3 months:
1.5 with plaster slipper v 1.6 with crepe bandage; time to return to
normal activities: 6.2 weeks with plaster slipper v 6.6 weeks with
crepe bandage; P values not stated for either comparison). The
second RCT (52 feet) compared a plaster slipper versus a crepe
bandage after first metatarsophalanageal joint fusion.19 Casts and
dressings were changed 12 days after surgery and then kept on for
a further 4 weeks. It found no significant difference between the
plaster slipper and the crepe bandage in improvement in hallux
valgus angle at 6 weeks postoperatively (mean change in hallux
valgus angle: –13.4° with plaster slipper v –12.8° with crepe
bandage, P value not reported).

Harms: The first RCT found that one failed union occurred with crepe
bandaging and that two people receiving plaster slipper cast treat-
ment developed superficial wound infections.18 The second RCT
found three failed corrections, four non-unions, and two wound
infections in the plaster slipper group and one failed correction, one
non-union, and two wound infections in the crepe bandage group.19

Comment: Both RCTs were small and may have lacked power to detect
clinically significant differences between the groups.18,19

GLOSSARY
Akin osteotomy A procedure involving resection of the medial prominence of the
first metatarsal head and a medial wedge osteotomy of the proximal phalanx of the
great toe.
Antipronatory orthoses Insoles designed to reduce the amount of in-roll or
flattening of the foot when walking.
AOFAS score American Orthopaedic Foot and Ankle Society functional assess-
ment score, ranging from 0 to 100, higher scores indicating better functional
ability.
Chevron osteotomy A v-shaped wedge of bone is removed from the distal end of
the metatarsal shaft, allowing the metatarsal head to be realigned on the shaft.
Cock-up deformity Inability to place pulp of the great toe on the ground with the
foot weight bearing.
Distal metatarsal osteotomy A cut is made in the neck of the metatarsal so that
the head of the metatarsal can be realigned on the shaft.
Distal soft tissue reconstruction A procedure involving the release of various
ligaments, the capsule, and tendons around the first metatarsophalangeal joint.
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First ray The first metatarsal and medial cuneiform function as a single unit called
the first ray.
Keller’s arthroplasty A procedure involving removal of the medial side of the
metatarsal head and straight resection of the base of the proximal phalanx.
Kirschner wire A thin but rigid wire that is used to fix bone fragments. It is passed
through drilled channels in the bone (sometimes called a K-wire).
Mitchell’s osteotomy A form of distal metatarsal osteotomy, whereby an incom-
plete osteotomy is performed perpendicular to the long axis of the bone. The distal
portion is moved laterally and fixed in position. This results in shortening of the
bone.
Proximal chevron osteotomy Removal of a V-shaped wedge of bone from the
base of the metatarsal shaft, followed by displacement and fixation of the distal
portion of bone.
Proximal crescentic osteotomy A curved cut is made across the base of the
metatarsal shaft. The distal portion of bone is slid across the proximal end of bone
and fixed into a corrected position.
Transfer lesions Areas of corns or callus that develop when the weight bearing
forces are transferred from one area of the foot to another.
Transfer pain Refers to pain that occurs in another area of the foot after surgery.
It usually occurs in the second/third metatarsal heads after the surgeon has altered
the first metatarsal head.
Wilson osteotomy A double oblique cut is made in the distal portion of the
metatarsal shaft and the metatarsal head is slid into a corrected position.

Substantive changes
Different methods of bone fixation No evidence added; re-categorised as
unknown effectiveness after review of evidence and discussion with author.
Slipper casts One RCT added;19 categorisation unchanged.
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Carpal tunnel syndrome
Search date September 2002

Shawn Marshall

QUESTIONS

Effects of drug treatment . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .1420
Effects of non-drug treatment. . . . . . . . . . . . . . . . . . . . . . . . . . . .1425
Effects of surgical treatment. . . . . . . . . . . . . . . . . . . . . . . . . . . . .1428
Effects of postoperative treatment . . . . . . . . . . . . . . . . . . . . . . . .1431

INTERVENTIONS

Beneficial
Local corticosteroid injection

(short term). . . . . . . . . . . .1424
Oral corticosteroids (short term)

. . . . . . . . . . . . . . . . . . ...1420

Trade off between benefits and
harms

Endoscopic carpal tunnel release
versus open carpal tunnel
release . . . . . . . . . . . . . . .1428

Unknown effectiveness
Local corticosteroid injection

(long term) . . . . . . . . . . . .1424
Nerve and tendon gliding

exercises. . . . . . . . . . . . . .1426
Oral corticosteroids (long

term) . . . . . . . . . . . . . . . .1420

Pyridoxine. . . . . . . . . . . . . . .1423
Surgery versus placebo or

non-surgical intervention . .1428
Therapeutic ultrasound . . . . .1427
Wrist splints . . . . . . . . . . . . .1425

Unlikely to be beneficial
Diuretics . . . . . . . . . . . . . . .1422
Internal neurolysis in conjunction

with open carpal tunnel
release . . . . . . . . . . . . . . .1430

Non-steroidal anti-inflammatory
drugs . . . . . . . . . . . . . . . .1421

Likely to be ineffective or harmful
Wrist splints after carpal tunnel

release surgery . . . . . . . . .1431

See glossary, p 1432

Key Messages

¶ Diuretics One small RCT found no significant difference with trichlormethiazide
versus placebo in mean global symptom score after 2 or 4 weeks. One RCT
found no significant difference with bendrofluazide versus placebo in the
proportion of people with no improvement in symptoms after 4 weeks.

¶ Endoscopic carpal tunnel release versus open carpal tunnel release We
found no RCTs comparing surgery versus placebo. One systematic review and
subsequent RCTs found no clear evidence of a difference in symptoms with
endoscopic carpal tunnel release versus open carpal tunnel release up to 12
months after the operation. RCTs found conflicting evidence on differences in
the time taken to return to work between endoscopic carpal tunnel release
versus open carpal tunnel release. Harms resulting from endoscopic carpal
tunnel release and open carpal tunnel release vary between RCTs. One
systematic review comparing the interventions suggests that endoscopic carpal
tunnel release may cause more transient nerve problems whereas open carpal
tunnel release may cause more wound problems.

¶ Internal neurolysis in conjunction with open carpal tunnel release Three
RCTs found no significant difference with open carpal tunnel release alone
versus open carpal tunnel release plus internal neurolysis in symptoms.

M
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¶ Local corticosteroid injection (short term) Two RCTs found local corticos-
teroid injection (methylprednisolone, hydrocortisone) versus placebo or no
treatment significantly improved symptoms after 4–6 weeks. One small RCT
found that local betamethasone injection versus betamethasone injection into
the deltoid significantly improved symptoms after 1 month. One RCT found no
significant difference with local methylprednisolone injection versus oral pred-
nisolone in symptoms after 2 weeks, but found that local methylprednisolone
injection versus oral prednisolone significantly improved symptoms after 8 and
12 weeks. One small RCT found that local methylprednisolone injection versus
helium neon laser significantly improved symptoms after 20 days, but found no
significant difference in symptoms between the two groups after 6 months.
One small RCT found no significant difference with local methylprednisolone
injection versus non-steroidal anti-inflammatory plus nocturnal neutral angle
wrist splints in symptoms after 2 or 8 weeks.

¶ Nerve and tendon gliding exercises One small RCT found no significant
difference with nerve and tendon gliding exercises plus neutral angle wrist splint
versus neutral angle wrist splint alone in mean symptom severity score or mean
functional status score assessed 8 weeks after the end of the treatment.

¶ Non-steroidal anti-inflammatory drugs One small RCT found no significant
difference with tenoxicam versus placebo in mean global symptom score after
2 or 4 weeks. One RCT found no significant difference in symptom severity
scores with ibuprofen plus nocturnal wrist splint versus chiropractic manipula-
tion plus ultrasound plus nocturnal wrist splint after 9 weeks.

¶ Oral corticosteroids (short term) One small RCT found that oral prednisone
versus placebo significantly improved the mean global symptom score after 2
weeks, but not after 4 or 8 weeks. One small RCT found that oral prednisolone
versus placebo significantly improved the mean global symptom score after 2
and 4 weeks. One small RCT found that oral prednisolone versus placebo
significantly improved the median global symptom score after 2 and 8 weeks.
One RCT found no significant difference with local methylprednisolone injection
versus oral prednisolone in symptoms after 2 weeks, but found that local
methylprednisolone injection versus oral prednisolone significantly improved
symptoms after 8 and 12 weeks.

¶ Pyridoxine One very small RCT found a similar improvement in symptoms with
pyridoxine versus placebo or no treatment after 10 weeks. The RCT may have
been too small to detect a clinically important difference between treatments.
One small RCT found no significant difference with pyridoxine versus placebo in
nocturnal pain, numbness, or tingling after 12 weeks.

¶ Surgery versus placebo or non-surgical intervention We found no RCTs
comparing surgery versus placebo. One very small RCT found limited evidence
that surgical section of the anterior carpal ligament versus splinting of the
hand, wrist, and arm for 1 month increased the proportion of people with
clinical improvement after 1 year.

¶ Therapeutic ultrasound One RCT found ultrasound versus placebo signifi-
cantly increased the proportion of wrists with satisfactory improvement or
complete remission of symptoms after 6 months. One RCT found no significant
difference in mean symptom severity with high intensity or low intensity
ultrasound versus placebo after 2 weeks. One RCT found no significant
difference in symptom severity scores with ibuprofen plus nocturnal wrist splint
versus chiropractic manipulation plus ultrasound plus nocturnal wrist splint
after 9 weeks.

Carpal tunnel syndrome
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¶ Wrist splints One RCT found a significant improvement in symptoms after 2
and 4 weeks with a nocturnal hand brace versus no treatment. RCTs found no
significant difference in symptoms with neutral angle versus 20° extension
wrist splinting, or with full time versus night time only neutral angle wrist
splinting.

¶ Wrist splints after carpal tunnel release surgery Two RCTs in people after
carpal tunnel release surgery found no significant difference with wrist splinting
versus no splinting in median grip strength or in the number of people who
considered themselves “cured”. Another RCT found that splinting versus no
splinting significantly increased pain at 1 month and the number of days taken
to return to work.

¶ Local corticosteroid injection (long term); oral corticosteroids (long
term) We found no RCTs on the effects of these interventions.

DEFINITION Carpal tunnel syndrome is a neuropathy caused by compression of
the median nerve within the carpal tunnel.1 Classical symptoms of
carpal tunnel syndrome include numbness, tingling, burning, or
pain in at least two of the three digits supplied by the median nerve
(i.e. the thumb, index, and middle fingers).2 The American Academy
of Neurology has described diagnostic criteria (see glossary,
p 1432) that rely on a combination of symptoms and physical
examination findings.3 Other diagnostic criteria include results from
electrophysiological studies.2

INCIDENCE/
PREVALENCE

A general population survey in Rochester, Minnesota, found the age
adjusted incidence of carpal tunnel syndrome to be 105 (95% CI 99
to 112) cases per 100 000 person years.4,5 Age adjusted incidence
rates were 52 (95% CI 45 to 59) cases for men and 149 (95%
CI 138 to 159) cases for women per 100 000 person years. The
study found incidence rates increased from 88 (95% CI 75 to 101)
cases per 100 000 person years in 1961–1965 to 125 (95%
CI 112 to 138) cases per 100 000 person years in 1976–1980.
Incidence rates of carpal tunnel syndrome increased with age for
men, whereas for women they peaked between the ages of 45–54
years. A general population survey in the Netherlands found preva-
lence to be 1% for men and 7% for women.6 A more comprehensive
study in southern Sweden found the general population prevalence
for carpal tunnel syndrome was 3% (95% CI 2% to 3%).7 As in other
studies, the overall prevalence in women was higher than in men
(male to female ratio 1 : 1.4); however, among older people, the
prevalence in women was almost four times that in men (age group
65–74 years: men 1%, 95% CI 0% to 4%; women 5%, 95% CI 3%
to 8%).

AETIOLOGY/
RISK FACTORS

Most cases of carpal tunnel syndrome have no easily identifiable
cause (idiopathic).4 Secondary causes of carpal tunnel syndrome
include the following: space occupying lesions (tumours, hyper-
trophic synovial tissue, fracture callus, and osteophytes); metabolic
and physiological (pregnancy, hypothyroidism, rheumatoid arthri-
tis); infections; neuropathies (associated with diabetes mellitus or
alcoholism); and familial disorders.4 One case control study found
that risk factors in the general population included repetitive activi-
ties requiring wrist extension or flexion, obesity, very rapid dieting,
shorter height, hysterectomy without oopherectomy, and recent
menopause.8
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PROGNOSIS One observational study (carpal tunnel syndrome defined by symp-
toms and electrophysiological study results) found that 34% of
people with idiopathic carpal tunnel syndrome without treatment
had complete resolution of symptoms (remission) within 6 months
of diagnosis.9 Remission rates were higher for younger age groups,
for women versus men, and for pregnant versus non-pregnant
women. A more recent observational study of untreated idiopathic
carpal tunnel syndrome also demonstrated that symptoms may
spontaneously resolve in some people. The main positive prognos-
tic indicators were short duration of symptoms and young age,
whereas bilateral symptoms and a positive Phalen’s test were
indicators of a poorer prognosis.10

AIMS OF
INTERVENTION

To improve symptoms and reduce the physical signs of carpal tunnel
syndrome; to prevent progression and loss of hand function sec-
ondary to carpal tunnel syndrome; to minimise loss of time from
work.

OUTCOMES Clinical improvement of symptoms and reduction in physical signs;
hand function; time to return to work.

METHODS Clinical Evidence search and appraisal September 2002.

QUESTION What are the effects of drug treatment?

OPTION ORAL CORTICOSTEROIDS

One small RCT found that oral prednisone versus placebo significantly
improved the mean global symptom score after 2 weeks, but not after 4
or 8 weeks. One small RCT found that oral prednisolone versus placebo
significantly improved the mean global symptom score after 2 and 4
weeks. One small RCT found that oral prednisolone versus placebo
significantly improved the median global symptom score after 2 and 8
weeks. We found no RCTs that measured the effects of oral
corticosteroids on symptoms long term. One RCT found no significant
difference with local methylprednisolone injection versus oral
prednisolone in symptoms after 2 weeks, but found that local
methylprednisolone injection versus oral prednisolone significantly
improved symptoms after 8 and 12 weeks.

Benefits: Versus placebo: We found one systematic review (search date
2000),11 which included two RCTs12,13 and found one subsequent
RCT.14 The systematic review did not pool data.11 The first RCT (15
people) included in the review compared oral prednisone (20 mg
daily for the first wk followed by 10 mg daily for the second wk)
versus placebo.12 The RCT found that prednisone significantly
improved symptoms based on the mean Global Symptom Score
(GSS) (see glossary, p 1432) compared with placebo at 2 weeks’
follow up, but significance was not maintained at 4 or 8 weeks’
follow up (results presented graphically; CI not provided). The
second RCT (91 people) included in the review compared four
treatments: oral prednisolone (20 mg daily for 2 wks followed by
10 mg daily for another 2 wks); an oral slow release non-steroidal
anti-inflammatory drug (tenoxicam 20 mg daily); an oral diuretic
(trichlormethiazide 2 mg daily); and placebo (see comment
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below).13 It found that prednisolone (26 people) versus placebo (23
people) significantly reduced the mean GSS after 2 weeks (differ-
ence in mean GSS –6.6, 95% CI –10.4 to –2.8) and after 4 weeks
(–10.8, 95% CI –15.0 to –6.7). The subsequent RCT (36 people)
compared oral prednisolone (25 mg daily for 10 days) versus
placebo.14 The RCT found that prednisolone versus placebo signifi-
cantly reduced the median GSS after 2 weeks (difference in median
GSS –6, 95% CI –11 to –1) and after 8 weeks (difference in median
GSS –6, 95% CI –11 to 0). Versus injected corticosteroids: We
found one systematic review15 that included one RCT (60 people)16

comparing a single local corticosteroid injection (methylpred-
nisolone 15 mg) plus oral placebo versus oral corticosteroid (pred-
nisolone 25 mg daily for 10 days) plus placebo injection. The review
found no significant difference in the mean GSS with local methyl-
prednisolone injection versus oral prednisolone after 2 weeks
(WMD –4.2, 95% CI –8.7 to +0.3), but found a significant improve-
ment with local methylprednisolone injection versus oral pred-
nisolone after 8 weeks (WMD –7.2, 95% CI –11.5 to –2.9) and
12 weeks (WMD –7.0, 95% CI –11.6 to –2.4).15

Harms: In the first RCT comparing oral prednisone versus placebo, three
people in each group reported adverse effects, although none of
these people discontinued their treatment.12 In the prednisone
group, one person with diabetes reported mild hyperglycaemia,
whereas other reported symptoms included nausea, abdominal
discomfort, constipation, and altered taste sensation. Symptoms in
the placebo group included nausea, abdominal discomfort, consti-
pation, insomnia, headache, dysuria, and burning nostrils. In the
second RCT comparing oral prednisolone versus placebo adverse
effects reported included nausea and epigastric pain (nausea: 3/23
[13%] of people with prednisolone v 1/16 [6%] of people with
placebo; epigastric pain: 2/23 [9%] v 2/16 [12%]).13 The subse-
quent RCT did not report adverse events.14 The RCT comparing local
corticosteroid injection versus oral corticosteroid reported nine side
effects in the oral prednisolone and placebo injection group: bloat-
ing (2 people), insomnia (2 people), polyphagia (3 people), and
injection pain (2 people).15 The RCT reported two people had
injection pain in the local corticosteroid injection group. Common
adverse reactions to oral corticosteroids include nausea, anxiety,
acne, menstrual irregularities, insomnia, headaches, and mood
swings. More serious adverse reactions include peptic ulcer, steroid
psychosis, osteoporosis, and adrenal insufficiency.17

Comment: The RCT comparing oral prednisolone versus placebo reported that
18/91 (20%) people did not complete the trial, although analysis of
data was not by intention to treat.13

OPTION NON-STEROIDAL ANTI-INFLAMMATORY DRUGS

One small RCT found no significant difference with tenoxicam versus
placebo in mean global symptom score after 2 or 4 weeks. One RCT
found no significant difference in symptom severity scores with ibuprofen
plus nocturnal wrist splint versus chiropractic manipulation plus
ultrasound plus nocturnal wrist splint after 9 weeks.
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Benefits: Versus placebo: We found one systematic review (search date
2000),11 which included one RCT.13 The RCT (91 people) included
in the review compared four treatments: prednisolone; an oral slow
release non-steroidal anti-inflammatory drug (NSAID) (tenoxicam
20 mg daily for 4 wks); trichlormethiazide; and placebo (see the
benefits and comment under oral corticosteroids, p 1420).13 It
found that tenoxicam (18 people) versus placebo (16 people) did
not significantly alter mean Global Symptom Score (see glossary,
p 1432) after 2 weeks (difference in mean Global Symptom Score
+3.1, 95% CI –1.4 to +7.6) or after 4 weeks (+3.2, 95% CI –1.7
to +8.1). Versus other treatments: We found one systematic
review (search date 2000),11 which included one RCT.18 The RCT
(91 people, age 21–45 years) included in the review compared an
oral NSAID (ibuprofen 800 mg 3 times daily for 1 wk, then twice
daily for 1 wk, and then as needed for 7 wks) plus nocturnal wrist
splints versus chiropractic manipulation (3 sessions/wk for 2 wks,
then 2 sessions/wk for 3 wks, then 1 session/wk for 4 wks) plus
ultrasound treatments (1.0–1.5 W/cm2 for 5 min) plus nocturnal
wrist splints.18 The RCT found no significant difference between
treatments in symptom severity after 9 weeks (difference in mean
symptom severity score for NSAID group v non-NSAID group –2.4,
95% CI –7.5 to +2.7; see comment below).18

Harms: The RCT comparing tenoxicam versus placebo reported nausea
(3/18 [17%] of people with tenoxicam v 1/16 [6%] of people with
placebo) and epigastric pain (3/18 [17%] v 2/16 [12%]).13 The RCT
comparing ibuprofen plus wrist splints versus chiropractic manipu-
lation plus ultrasound plus wrist splints reported 10/46 (22%)
people taking ibuprofen reported acute gastrointestinal intolerance,
headache, and nausea.18 Of these 10 people, 5/46 (11%) with-
drew from the medication and 5/46 (11%) continued to take
ibuprofen with an additional liquid antacid (see NSAIDs topic,
p 1551). One person reported a sore neck after chiropractic
manipulation.18

Comment: The RCT comparing ibuprofen plus wrist splints versus chiropractic
manipulation plus ultrasound plus wrist splints used a numerical
scoring system to grade symptom severity (0 = no symptoms;
16 = severe symptoms).18

OPTION DIURETICS

One small RCT found no significant difference with trichlormethiazide
versus placebo in mean global symptom score after 2 or 4 weeks. One
RCT found no significant difference with bendrofluazide versus placebo in
the proportion of people with no improvement in symptoms after 4 weeks.

Benefits: We found one systematic review (search date 2000),11 which
included two RCTs.13,19 The review did not pool data. The first RCT
(91 people) included in the review compared four treatments:
prednisolone; a non-steroidal anti-inflammatory drug; an oral diu-
retic (trichlormethiazide 2 mg daily for 4 wks); and placebo (see
benefits and comment under oral corticosteroids, p 1420).13 It
found that trichlormethiazide (16 people) versus placebo (16 peo-
ple) did not significantly alter mean Global Symptom Score (see
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glossary, p 1432) after either 2 weeks (difference in mean Global
Symptom Score +0.7, 95% CI –3.0 to +4.4) or after 4 weeks
(+0.8, –3.2 to +4.8).13 The second RCT (48 people, 81 hands)
included in the review compared bendrofluazide 5 mg daily for
4 weeks versus placebo.19 It found no significant difference with
bendrofluazide versus placebo the proportion of people with “no
improvement in symptoms at all” after 4 weeks (no improvement at
all: 54% of people with bendrofluazide v 50% of people with
placebo; difference +4%, 95% CI –18% to +25%; see comment
below).11

Harms: The first RCT reported epigastric pain in 2/16 (12%) people with
diuretic versus 2/16 (12%) people with placebo.13 The second RCT
reported one person “felt unwell in a nonspecific way” on bendroflu-
azide and was withdrawn from the study.19

Comment: The RCT comparing bendrofluazide versus placebo used a numeri-
cal score from 0 to 5 to assess the degree of improvement in
symptoms reported by people (0 = no improvement at all; 5 = full
recovery).19

OPTION PYRIDOXINE

One very small RCT found a similar improvement in symptoms with
pyridoxine versus placebo or no treatment after 10 weeks. The RCT may
have been too small to detect a clinically important difference between
treatments. One small RCT found no significant difference with pyridoxine
versus placebo in nocturnal pain, numbness, or tingling after 12 weeks.

Benefits: We found one systematic review (search date 2000),11 which
included two RCTs.20,21 The review did not pool data.11 The first RCT
(15 people) included in the review compared oral pyridoxine
(200 mg daily); placebo (dextrose pill); and no treatment.21 The
RCT found a similar improvement in symptoms with pyridoxine
versus placebo or no treatment after 10 weeks (symptoms
improved: 3/6 [50%] with pyridoxine v 4/5 [80%] with placebo v 3/4
[75%] with no treatment; no statistical analysis reported; see
comment below).21 The second RCT (35 people) included in the
review compared oral pyridoxine (200 mg daily) versus placebo.20

The RCT found no significant difference with pyridoxine versus
placebo in nocturnal pain, numbness, or tingling after 12 weeks
(reported as not significant; P values not provided).20

Harms: Neither RCT reported harms.20,21 Common adverse reactions asso-
ciated with pyridoxine include numbness, paraesthesia, and an
unsteady gait.17

Comment: The first RCT did not specify which symptoms were assessed nor
how changes were scored.21 The RCT may have been too small to
detect a clinically important difference between treatments.21 The
second RCT used an unvalidated 4-point questionnaire with dis-
crete numerical scoring of symptom severity (0 = no symptoms;
4 = severe symptoms).20
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OPTION LOCAL CORTICOSTEROID INJECTION

Two RCTs found local corticosteroid injection (methylprednisolone,
hydrocortisone) versus placebo or no treatment significantly improved
symptoms after 4–6 weeks. One small RCT found that local
betamethasone injection versus betamethasone injection into the deltoid
significantly improved symptoms after 1 month. One RCT found no
significant difference with local methylprednisolone injection versus oral
prednisolone in symptoms after 2 weeks, but found that local
methylprednisolone injection versus oral prednisolone significantly
improved symptoms after 8 and 12 weeks. One small RCT found that local
methylprednisolone injection versus helium neon laser significantly
improved symptoms after 20 days, but found no significant difference in
symptoms between the two groups after 6 months. One small RCT found
no significant difference with local methylprednisolone injection versus
non-steroidal anti-inflammatory plus nocturnal neutral angle wrist splints
in symptoms after 2 or 8 weeks. We found no RCTs that assessed long
term outcomes.

Benefits: We found one systematic review (search date 2002, 5 RCTs, 220
people)15 and one additional RCT.22 Versus placebo or no
treatment: The systematic review included one RCT, which com-
pared local injection of methylprednisolone (40 mg) versus local
placebo injection.23 The review found that local methylprednisolone
injection versus placebo injection significantly improved symptom
severity after 1 month (clinical improvement: 23/30 [77%] with
methylprednisolone injection v 6/30 [20%] with placebo injection;
RR 3.8, 95% CI 1.82 to 8.05; see comment below).15 The addi-
tional RCT compared three treatments: local injection of low dose
hydrocortisone (25 mg); local injection of high dose hydrocortisone
(100 mg); and no injection.22 It found significant improvement after
6 weeks in the number of people with improved symptoms with both
doses of hydrocortisone versus no injection (see comment below;
21/32 [66%] with low dose hydrocortisone v 1/20 [5%] with no
injection; RR 13.1, 95% CI 1.9 to 90.1; NNT 2, 95% CI 2 to 3;
20/32 [63%] with high dose hydrocortisone v 1/20 [5%] with no
injection; RR 12.5, 95% CI 1.8 to 86.0; NNT 2, 95% CI 2 to 4). The
RCT found no significant difference after 6 weeks in the number of
people with improvement with low dose versus high dose hydrocor-
tisone (21/32 [66%] with low dose hydrocortisone v 20/32 [63%]
with high dose hydrocortisone; RR 1.0, 95% CI 0.7 to 1.5). Versus
systemic steroids: The systematic review included two RCTs.16,24

The first RCT included in the review compared local injection of
betamethasone (1.5 mg) plus placebo (saline) injection into the
deltoid muscle versus local placebo injection plus betamethasone
(1.5 mg) injection into the deltoid muscle.24 The review found that
local betamethasone injection versus systemic betamethasone
injection significantly improved symptom severity after 1 month
(clinical improvement: 9/18 [50%] with local injection v 3/19 [16%]
with systemic injection; RR 3.17, 95% CI 1.02 to 9.87; see com-
ment below).15 The second RCT included in the review compared a
single local corticosteroid injection plus oral placebo versus oral
corticosteroid plus placebo injection.16 See benefits of oral corti-
costeroids, p 1420. Versus helium neon laser: The systematic
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review included one RCT, which compared local injection of meth-
ylprednisolone (20 mg) at baseline and 10 days later versus helium
neon laser treatments given daily (3000 Hz for 20 min sessions, for
an unstated number of days).15 The review found that local injection
of methylprednisolone versus helium neon laser significantly
improved symptoms after 20 days (RR 0.27, 95% CI 0.09 to 0.83)
but found no significant difference between the groups in symptoms
after 6 months (RR 0.76, 95% CI 0.48 to 1.21).15 Versus oral
non-steroidal anti-inflammatory plus neutral angle wrist
splint: The systematic review included one small RCT (23 people),
which compared a local injection of methylprednisolone (40 mg),
4 cm proximal to the wrist crease, versus acemetacin (120 mg/day)
plus neutral angle wrist splints worn at night.15 The review found no
significant difference with methylprednisolone injection versus non-
steroidal anti-inflammatory plus nocturnal splints in symptoms
measured by the symptom severity scale at 2 weeks (WMD 0.00,
95% CI –0.64 to +0.64) or 8 weeks (WMD 0.10, 95% CI –0.33 to
+0.53).15

Harms: The systematic review did not report adverse events.15 The RCT
comparing local corticosteroid injection versus oral corticosteroid
reported nine side effects in the oral prednisolone plus placebo
injection group: bloating (2 people), insomnia (2 people), poly-
phagia (3 people), and injection pain (2 people).16 The RCT
reported two people had injection pain in the local corticosteroid
injection group. Known serious adverse effects of local corticoster-
oid injection into the carpal tunnel include tendon rupture and
injection into the median nerve.25

Comment: Two RCTs included in the systematic review only defined clinical
outcomes loosely using a subjective ordinal ranking scale and
neither RCT specified the magnitude of symptomatic improvement
or the changes in specific symptoms.23,24 The RCT comparing
hydrocortisone injection versus placebo reported the number of
people who scored their symptoms as “better” or “much better”,
but these terms were not quantified and changes in individual
symptoms were not described.22

QUESTION What are the effects of non-drug treatment?

OPTION WRIST SPLINTS

One RCT found a significant improvement in symptoms after 2 and
4 weeks with a nocturnal hand brace versus no treatment. RCTs found no
significant difference in symptoms with neutral angle versus 20°
extension wrist splinting, or with full time versus night time only neutral
angle wrist splinting.

Benefits: Versus no treatment: We found one RCT (83 people) that com-
pared a nocturnal hand brace worn for 4 weeks versus no treat-
ment.26 It found a significant improvement with nocturnal hand
brace versus no treatment in symptoms measured by the Boston
Carpal Tunnel Symptom Questionnaire at 2 weeks (–1.03, 95% CI
–1.98 to –0.08) and 4 weeks (–1.07, 95% CI –2.01 to –0.13).
Versus other treatments: We found no RCTs. Versus different
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splinting regimens: We found one systematic review (search date
1997, 1 RCT)27 and one subsequent RCT.28 The RCT in the review
(59 people, 90 wrists) compared neutral angle wrist splinting versus
wrist splinting in 20° extension (see comment below).29 It found no
significant difference after 2 weeks’ follow up in the number of
people who reported some degree of improvement in their symp-
toms (40/45 [89%] with neutral angle splinting v 38/45 [84%] with
extension splinting; RR 1.1, 95% CI 0.9 to 1.2). The subsequent
RCT (24 people) compared full time (day and night) wear of neutral
angle wrist splints versus night time only wear. It found no significant
difference after 6 weeks in mean symptom severity score (see
comment below; difference in mean symptom severity score +0.1,
95% CI –0.3 to +0.5).28

Harms: In the RCT comparing nocturnal hand brace to no treatment, four
people in the hand brace group experienced transient paraesthe-
sias after the hand brace was removed.26 Harms were not reported
by the other RCTs.

Comment: The RCT in the systematic review graded improvement in symptoms
as “none”, “some”, “a lot”, or “complete”; however, individual
symptoms and the method for grading changes in symptoms were
not described.29 The subsequent RCT used a validated numerical
scale to assess changes in symptom severity.28 The use of a night
time splint was complete or nearly complete in 85% of people
allocated to night time splinting only, but 23% of the people
reported limited additional daytime use. Complete or nearly com-
plete daytime wear was reported by only 27% of people allocated to
full time wear. More men than women were included in the trial than
would have been expected from the usual sex distribution of carpal
tunnel syndrome.

OPTION NERVE AND TENDON GLIDING EXERCISES

One small RCT found no significant difference with nerve and tendon
gliding exercises plus neutral angle wrist splint versus neutral angle wrist
splint alone in mean symptom severity score or mean functional status
score assessed 8 weeks after the end of the treatment.

Benefits: We found no systematic review but found one RCT.30 The RCT (28
people, 36 wrists) compared nerve gliding and tendon gliding
exercises (see glossary, p 1432) plus a custom made neutral angle
wrist splint versus a wrist splint alone. The nerve and tendon gliding
exercises were undertaken five times per day for 4 weeks, and
people were instructed to wear the neutral angle wrist splints all
night and during the day as much as possible for 4 weeks. The RCT
found no significant difference with nerve and tendon gliding exer-
cises plus neutral angle wrist splint versus neutral angle wrist splint
alone in mean Symptom Severity score (P = 0.2) or mean Func-
tional Status score (P = 0.5) at 8 weeks after the end of the
treatment (see comment below).30 The RCT found a significant
improvement for pinch strength with exercise compared with wrist
splint alone (P = 0.026) but found no significant difference in other
physical examination parameters (grip strength, Phalen’s sign, or
Tinel’s sign; see comment below).
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Harms: The RCT did not report adverse events.30

Comment: The Symptom Severity Scale has 11 items concerning pain, noc-
turnal symptoms, numbness, tingling, and weakness; the Func-
tional Status Scale measures eight items including difficulty in
writing, buttoning clothes, opening jars, holding a book, gripping a
telephone handle, household chores, carrying of grocery bags,
bathing, and dressing.30 Phalen’s sign was performed by full flexion
of the wrist for 60 seconds with the test recorded positive if
paresthesia was experienced in at least one of three radial digits.30

Tinel’s sign was performed by percussing the median nerve at the
wrist with the test recorded positive if paresthesia was experienced
in at least one of three radial digits.30

OPTION THERAPEUTIC ULTRASOUND

One RCT found ultrasound versus placebo significantly increased the
proportion of wrists with satisfactory improvement or complete remission
of symptoms after 6 months. One RCT found no significant difference in
mean symptom severity with high intensity or low intensity ultrasound
versus placebo after 2 weeks. One RCT found no significant difference in
symptom severity scores with ibuprofen plus nocturnal wrist splint versus
chiropractic manipulation plus ultrasound plus nocturnal wrist splint after
9 weeks.

Benefits: Versus placebo: We found one systematic review (search date
2000),11 which included two RCTs.31,32 The review did not pool
data.11 The first RCT (45 people, 90 wrists) included in the review
compared ultrasound (15 min, 5 times weekly for 2 wks followed by
twice weekly for 5 wks at an intensity of 1.0 W/cm2) versus pla-
cebo.32 The dominant wrist was randomly allocated to ultrasound or
placebo and the contralateral wrist was allocated to the other
treatment. The RCT found at 6 months that significantly more wrists
receiving ultrasound treatment had satisfactory improvement or
complete remission of symptoms (22/30 [73%] wrists with ultra-
sound v 6/30 [20%] wrists with placebo; RR 3.7, 95% CI 1.7 to 7.7;
NNT 2, 95% CI 2 to 4; see comment below).32 The second RCT (18
women, 30 wrists) included in the review compared three groups:
low intensity ultrasound (0.8 W/cm2); high intensity ultrasound
(1.5 W/cm2); and placebo.31 Each treatment was performed for 5
minutes, five times a week for 2 weeks. The RCT found no signifi-
cant difference between low and high intensity ultrasound treat-
ments or between either ultrasound treatment and placebo in mean
symptom severity graded on a visual analogue scale at 2 weeks
(mean difference with high intensity ultrasound v placebo –1.1,
95% CI –3.0 to +0.9; mean difference with low intensity ultrasound
v placebo –0.4, 95% CI –2.5 to +1.6; mean difference with high
intensity ultrasound v low intensity ultrasound –0.7, 95% CI –2.4 to
+0.9).31 Plus chiropractic manipulation plus nocturnal wrist
splint: We found one systematic review,11 which included one
RCT18 comparing ultrasound plus chiropractic manipulation plus
nocturnal wrist splint versus ibuprofen plus wrist splint (see NSAIDs
option, p 1422).
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Harms: The RCT comparing ultrasound plus chiropractic manipulation plus
wrist splint versus ibuprofen plus wrist splint found 10/46 (22%)
people taking ibuprofen reported acute gastrointestinal intolerance,
headache, and nausea.18 Of these 10 people, 5/46 (11%) with-
drew from the medication and 5/46 (11%) continued to take
ibuprofen with an additional liquid antacid (see NSAIDs topic,
p 1551). One person reported a sore neck after chiropractic
manipulation.18

Comment: In the first RCT, 15/45 (33%) people did not complete the trial and
analysis of data was not by intention to treat.32 The RCT used
“satisfactory improvement” and “complete remission” as outcome
measures, although these terms were not clearly defined. The RCT
comparing ultrasound plus chiropractic manipulation plus wrist
splint versus ibuprofen plus wrist splint used a numerical scoring
system to grade symptom severity (0 = no symptoms; 16 = severe
symptoms).18

QUESTION What are the effects of surgical treatment?

OPTION SURGERY

We found no RCTs comparing surgery versus placebo. One very small RCT
found limited evidence that surgical section of the anterior carpal
ligament versus splinting of the hand, wrist, and arm for one month
increased the proportion of people with clinical improvement after 1 year.
One systematic review and subsequent RCTs found no clear evidence of a
difference in symptoms with endoscopic carpal tunnel release versus
open carpal tunnel release up to 12 months after the operation. RCTs
found conflicting evidence on differences in the time taken to return to
work between endoscopic carpal tunnel release versus open carpal
tunnel release. Harms resulting from endoscopic carpal tunnel release
and open carpal tunnel release vary between RCTs. One systematic
review comparing the interventions suggests that endoscopic carpal
tunnel release may cause more transient nerve problems whereas open
carpal tunnel release may cause more wound problems.

Benefits: We found two systematic reviews (search date 2000, 14 RCTS,
1179 people;33 search date 2001, 1 RCT, 22 women34) and one
non-systematic review (search date 1997, 4 RCTs, 1394 people).35

Surgery versus placebo or non-surgical intervention: We found
no RCTs comparing surgery versus placebo. We found one system-
atic review, which included one very small RCT (22 women, symp-
toms ranging from 1 month to 20 years) comparing open surgical
section of the anterior carpal ligament versus splinting of the hand,
wrist, and arm for 1 month.34 The review found surgical section of
the anterior carpal ligament versus splinting of the hand, wrist, and
arm significantly increased the proportion of people with clinical
improvement after 1 year (clinical improvement: 10/11 [91%] with
surgery v 2/11 [18%] with splinting; RR 5, 95% CI 1.4 to 17.8; see
comment below).34 Endoscopic versus open carpal tunnel
release: We found one systematic review (search date 2000, 7
RCTS, 739 people; see comment below)33 and two subsequent
RCTs.36,37 The systematic review included three “high quality” RCTs
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and four “low quality” RCTs comparing endoscopic carpal tunnel
release versus open carpal tunnel release.33 The systematic review
included three RCTs that assessed effects on symptoms after 3
months.33 It found no significant difference in symptoms after 3
months with endoscopic versus open carpal tunnel release
(reported as improvement in paraesthesia, numbness in 99% with
endoscopic carpal tunnel release v 98% with open carpal tunnel
release after 12 wks, difference +1%, 95% CI –3 to +5% in 1 RCT;
reported as “no significant difference” in pain after 3 months in 1
RCT; reported as “no significant difference” in symptom severity
score after 3 months in 1 RCT; P values not provided).33 The
systematic review included one RCT that evaluated effects on
symptoms after 6 months and 12 months. It found no significant
difference in pain with endoscopic versus open carpal tunnel
release after 6 months and 12 months (reported as “no significant
difference”; P value not provided).33 The first subsequent small RCT
(26 men) found that tingling sensations and severity of night time
numbness were improved in the endoscopic versus the open carpal
tunnel release group at 2 weeks, but were no longer significantly
different by 4 weeks (P values not provided).37 It found endoscopic
versus open carpal tunnel release significantly improved the severity
of night time hand or wrist pain after 4 weeks (P value not pro-
vided).37 The second subsequent RCT (25 people with bilateral
carpal tunnel syndrome) randomly assigned one wrist to undergo
endoscopic release, at which time the contralateral wrist on the
same person was assigned to undergo open release.36 All opera-
tions in the RCT were carried out by the same surgeon. The RCT
found no significant difference with endoscopic versus open carpal
tunnel release in hand function, grip strength, or sensation
assessed at 6, 12, 26, or 52 weeks after the operation (reported as
not significant; results presented graphically; P value not pro-
vided).36 The RCT found no significant difference with endoscopic
versus open carpal tunnel release in people’s satisfaction with
either procedure assessed over the same period (reported as not
significant; results presented graphically; P value not provided).36

Four RCTs included in the systematic review found a significant
decrease in the time taken to return to work and/or activities of daily
living with endoscopic carpal tunnel release versus open carpal
tunnel release (endoscopic carpal tunnel release v open carpal
tunnel release: reported as median 14 days v 28 days, P < 0.05 in
1 RCT; mean 24 days v 42 days, P < 0.05 in 1 RCT; mean 14 days
v 39 days, P < 0.05 in 1 RCT; mean 20 days v 30 days, P < 0.05 in
1 RCT), whereas three RCTs included in the review found no
significant difference (endoscopic carpal tunnel release v open
carpal tunnel release: reported as mean 17 days v 19 days, “no
significant difference” in 1 RCT; reported as more than 4 wks
absence from work 16% v 13%, difference 3%, 95% CI –7% to +4%
in 1 RCT; reported as time to return to work 17 days v 17 days, “no
significant difference” in 1 RCT; P value not provided).33

Harms: Surgery versus placebo or non surgical intervention: None
reported.34 Endoscopic versus open carpal tunnel release: All
seven RCTs included in the systematic review reported complica-
tions.33 For endoscopic carpal tunnel release complications
reported included partial transection of superficial palmar arch,
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digital nerve contusion, ulnar nerve neurapraxia (see glossary,
p 1433), wound haematoma, four conversion to the open proce-
dure, transient neurapraxia, three transient numbness on radial
side of ring finger, ulnar nerve paraesthesia, incomplete release,
increased numbness in fingertips, subcutaneous heamatoma, loss
of strength and mobility in wrist, and algodystrophy. For open carpal
tunnel release, complications reported included painful hyper-
trophic scar, reflex sympathetic dystrophy, prolonged wound secre-
tion, wound infection, scar tethering, five scar hypertrophy, two loss
of strength, and swollen/stiff fingers. The systematic review stated
“it seems that endoscopic carpal tunnel release gives more tran-
sient nerve problems (e.g. neurapraxia, numbness, paraesthesia)
and open carpal tunnel release more wound problems (e.g. infec-
tion, hypertrophic scar, scar tenderness)”.33 The subsequent RCT
reported persisting wound pain (1 wrist) with endoscopic release,
and persisting symptoms and signs of carpal tunnel syndrome (1
wrist), superficial sensory nerve injury (1 wrist), and persisting
wound pain (1 wrist) with open release.36 Harms resulting from
endoscopic and open carpal tunnel release vary between RCTs,
although rates of complications for both procedures are generally
low.37–44

Comment: Surgery versus placebo or non surgical intervention: The RCT
was not blinded, and there was no information on baseline clinical
and electrophysiological status of the two groups.34 The method of
randomisation was not described.34 Endoscopic versus open
carpal tunnel release: Meta-analysis in the systematic review was
not undertaken as the data could not be pooled.33 Endoscopic
release techniques vary between RCTs, which may account for
some of the variation in complication rates.35

OPTION INTERNAL NEUROLYSIS IN CONJUNCTION WITH OPEN
CARPAL TUNNEL RELEASE

Three RCTs found no significant difference with open carpal tunnel
release alone versus open carpal tunnel release plus internal neurolysis
in symptoms.

Benefits: We found one systematic review (search date 2000, 3 RCTs, 148
people; see comment below),33 which included three RCTs, com-
paring open carpal tunnel release alone versus open carpal tunnel
release plus internal neurolysis (see glossary, p 1432).45–47 The first
RCT (59 people, 63 wrists) found no significant difference between
treatments in the proportion of people reporting relief from all or the
majority of their symptoms after 12 months (28/32 [88%] with
open carpal tunnel release alone v 25/31 [81%] with open carpal
tunnel release plus internal neurolysis; RR 1.1, 95% CI 0.9 to
1.3).45 The second RCT (48 people, 48 wrists) found no significant
difference between treatments in the proportion of people who
reported complete relief of symptoms after 6 months (23/24 [96%]
with open carpal tunnel release alone v 23/24 [96%] with open
carpal tunnel release plus internal neurolysis; RR 1.0, 95% CI 0.9 to
1.1).47 The third RCT (41 people, 47 wrists with severe carpal
tunnel syndrome; see comment below) found no significant differ-
ence between treatments in the proportion of wrists with a good
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(resolution of pain, improvement in sensory deficit, and no surgical
complications) or excellent (resolution of pain, resolution of sensory
deficit, and no surgical complications) clinical response (15/23
[65%] wrists with open carpal tunnel release alone v 16/24 [67%]
wrists with open carpal tunnel release plus internal neurolysis;
RR 1.0, 95% CI 0.6 to 1.5).46

Harms: The first and second RCTs did not report harms.45,47 The third RCT
(41 people, 47 wrists) found no significant difference between
treatments in the proportion of wrists with persistent incisional pain,
which was the most common complication reported in the trial
(3/23 [13%] of wrists with open carpal tunnel release alone v 4/24
[17%] of wrists with open carpal tunnel release plus internal
neurolysis; RR 0.8, 95% CI 0.2 to 3.1).46 Other complications
included 4% (1/24) wrists with hand swelling, 4% (1/24) wrists with
adhesive capsulitis (see glossary, p 1432) in the open carpal tunnel
release plus internal neurolysis group, and 4% (1/23) wrists with
causalgia in the open carpal tunnel release alone group.

Comment: Meta-analysis in the systematic review was not undertaken as the
data could not be pooled.33 The third RCT defined severe carpal
tunnel syndrome as including thenar atrophy, a fixed sensory deficit,
or both, in addition to the more common symptoms and signs
associated with the syndrome.45

QUESTION What are the effects of postoperative treatment?

OPTION WRIST SPLINTS AFTER CARPAL TUNNEL RELEASE
SURGERY

Two RCTs in people after carpal tunnel release surgery found no
significant difference with wrist splinting versus no splinting in median
grip strength or in the number of people who considered themselves
“cured”. Another RCT found that splinting versus no splinting significantly
increased pain at 1 month and the number of days taken to return to work.

Benefits: Versus unrestricted range of motion: We found no systematic
review. We found three RCTs.48–50 The first RCT (74 people, 82
wrists) compared rigid wrist splinting for 4 weeks after surgery
versus no splinting plus advice to mobilise the affected wrist or
wrists.48 It found no significant difference between treatments in
median grip strength (as a percentage of median preoperative grip
strength: unsplinted 78%, 95% CI 70% to 86% v splinted 76%,
95% CI, 71% to 85%). The second RCT (47 people, 51 wrists)
compared rigid wrist splinting for 2 weeks after surgery versus no
splinting.49 It found no significant difference in the number of
people who considered themselves “cured” at follow up (see
comment below; 12/26 [46%] with splinting v 8/17 [47%] with no
splinting; RR 1.0, 95% CI 0.5 to 1.9). The third RCT (50 people, 50
wrists) compared rigid wrist splinting for 2 weeks after surgery
versus no splinting.50 It found that the average number of days
taken to return to work was significantly lower in the unsplinted
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group (17 days with no splinting v 27 days with splinting;
P = 0.005; RR and CI not provided). Versus bulky dressings: We
found one systematic review (search date 1997) comparing wrist
splinting versus bulky dressings after carpal tunnel decompres-
sion.27 It found no RCTs.

Harms: The first RCT found no significant difference between treatments in
the number of people reporting scar pain after 6 months (6/37
[16%] with splinting v 6/44 [14%] with no splinting; RR 1.2, 95%
CI 0.4 to 3.4).48 The second RCT reported complications for one
person in the unsplinted group who had persistent symptoms and
required reoperation.49 The third RCT reported that pillar pain (see
glossary, p 1432) was increased at 1 months’ follow up for the
splinted group (P = 0.02), as was scar tenderness (P = 0.04),
although subjective scores for pain were not significantly different
between treatments at 3 or 6 months after surgery (data not
available).50

Comment: In the second RCT, although the term “cured” was used as an
outcome measure, its meaning was not defined in the context of the
trial and the length of follow up was not specified.48 The RCT found
that 7/47 (15%) people were lost to follow up. Analysis of data was
not by intention to treat. The RCTs were too small to exclude the
possibility of a clinically important increase in the risk of some
complications (e.g. transient ulnar nerve injury) with splinting com-
pared with no splinting.

GLOSSARY
Adhesive capsulitis A condition in which the joint capsule becomes contracted
and thickened causing restriction in the range of movement.
American Academy of Neurology diagnostic criteria3 The likelihood of carpal
tunnel syndrome increases with the number of standard symptoms and provocative
factors. Symptoms include dull aching discomfort in the hand, forearm or upper
arm; paraesthesia in the hand; weakness or clumsiness of the hand; dry skin,
swelling, or colour changes in the hand; or occurrence of any of these symptoms in
the distribution of the median nerve. Provocative factors include sleep, sustained
arm or hand positions, or repetitive actions of the hand or wrist. Relieving factors
include changes in hand posture and shaking the hand. Physical examination may
be normal, or symptoms may be elicited by tapping or direct pressure over the
median nerve at the wrist or with forced flexion or extension of the wrist. Physical
signs include sensory loss in the median nerve distribution; weakness or atrophy in
the thenar muscles; and dry skin on the thumb, index, or middle fingers. Electro-
myography and nerve conduction studies can confirm, but not exclude, the
diagnosis of carpal tunnel syndrome.
Global Symptom Score The numerical sum of five common carpal tunnel
syndrome symptoms (pain, numbness, paresthesia, weakness/clumsiness, and
nocturnal wakening), which are each rated from 0 (no symptoms) to 10 (severe
symptoms).12,13

Internal neurolysis Decompression within the nerve accomplished by performing
an epineurotomy and then dividing the nerve into multiple fascicular groups.46

Nerve gliding exercises Exercise therapy directed at restoring and maximising
excursion of the median nerve through the carpal tunnel.51

Pillar pain Pain at the radial or ulnar border of the carpal tunnel.
Tendon gliding exercises Exercise therapy directed at restoring and maximising
excursion of the finger flexor tendons through the carpal tunnel.51
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Ulnar neurapraxia Failure of nerve conduction of the ulnar nerve, usually revers-
ible, due to metabolic or microstructural abnormalities without disruption of the
axon.
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Chronic fatigue syndrome
Search date March 2003

Steven Reid, Trudie Chalder, Anthony Cleare, Matthew Hotopf,

and Simon Wessely

QUESTIONS

Effects of treatments . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .1437

INTERVENTIONS

Beneficial
Cognitive behavioural therapy.1444
Graded aerobic exercise . . . .1440

Unknown effectiveness
Antidepressants . . . . . . . . . .1437
Corticosteroids . . . . . . . . . . .1438
Dietary supplements . . . . . . .1441

Evening primrose oil . . . . . . .1442
Magnesium (intramuscular) . .1442
Oral nicotinamide adenine

dinucleotide . . . . . . . . . . .1439

Unlikely to be beneficial
Immunotherapy . . . . . . . . . .1443
Prolonged rest . . . . . . . . . . .1441

Key Messages

¶ Cognitive behavioural therapy One systematic review found that cognitive
behavioural therapy administered by highly skilled therapists in specialist
centres improved quality of life and physical functioning compared with
standard medical care or relaxation therapy. One additional multicentre RCT
found that cognitive behavioural therapy administered by less experienced
therapists may also be effective compared with guided support groups or no
interventions.

¶ Graded aerobic exercise RCTs have found that a graded aerobic exercise
programme improves measures of fatigue and physical functioning compared
with flexibility and relaxation training or general advice. One RCT has found that
an educational package to encourage graded exercise improved measures of
physical functioning, fatigue, mood, and sleep at 1 year compared with written
information alone.

¶ Dietary supplements One small RCT found no significant difference between
a nutritional supplement (containing multivitamins, minerals, and coenzymes)
and placebo in fatigue severity or functional impairment at 10 weeks.

¶ Evening primrose oil One small RCT found no significant difference between
evening primrose oil and placebo in depression scores at 3 months.

¶ Magnesium (intramuscular) One small RCT found that intramuscular mag-
nesium injections improved symptoms at 6 weeks compared with placebo.
However, we were unable to draw reliable conclusions from this small study.

¶ Antidepressants; corticosteroids; oral nicotinamide adenine dinucleo-
tide RCTs found insufficient evidence about the effects of these interventions
in people with chronic fatigue syndrome.
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¶ Immunotherapy Small RCTs found limited evidence that immunoglobulin G
modestly improved physical functioning and fatigue at 3–6 months compared
with placebo, but it was associated with considerable adverse effects. Small
RCTs found insufficient evidence on the effects of interferon alfa or aciclovir
compared with placebo. One RCT found that staphylococcus toxoid improved
symptoms at six months compared with placebo, although it is associated with
local reaction and could cause anaphylaxis.

¶ Prolonged rest We found no RCTs on the effects of prolonged rest. Indirect
observational evidence in healthy volunteers and in people recovering from a
viral illness suggests that prolonged rest may perpetuate or worsen fatigue and
symptoms.

DEFINITION Chronic fatigue syndrome (CFS) is characterised by severe, disa-
bling fatigue and other symptoms, including musculoskeletal pain,
sleep disturbance, impaired concentration, and headaches. Two
widely used definitions of CFS, from the US Centers for Disease
Control and Prevention1 and from Oxford, UK,2 were developed as
operational criteria for research (see table 1, p 1449). There are
important differences between these definitions. The UK criteria
insist upon the presence of mental fatigue, whereas the US criteria
include a requirement for several physical symptoms, reflecting the
belief that CFS has an underlying immunological or infective
pathology.

INCIDENCE/
PREVALENCE

Community and primary care based studies have reported the
prevalence of CFS to be 0–3%, depending on the criteria used.3,4

Systematic population surveys have found similar prevalences of
CFS in people of different socioeconomic status and in all ethnic
groups.4,5

AETIOLOGY/
RISK FACTORS

The cause of CFS is poorly understood. Women are at higher risk
than men (RR 1.3–1.7 depending on diagnostic criteria used).6

PROGNOSIS Studies have focused on people attending specialist clinics. A
systematic review of studies of prognosis (search date 1996) found
that children with CFS had better outcomes than adults: 54–94% of
children showed definite improvement (after up to 6 years’ follow
up), whereas 20–50% of adults showed some improvement in the
medium term and only 6% returned to premorbid levels of function-
ing.7 Despite the considerable burden of morbidity associated with
CFS, we found no evidence of increased mortality. The systematic
review found that outcome was influenced by the presence of
psychiatric disorders (depression and anxiety) and beliefs about
causation and treatment.7

AIMS OF
INTERVENTION

To reduce levels of fatigue and associated symptoms, to increase
levels of activity, and to improve quality of life.

OUTCOMES Severity of symptoms and their effects on physical function and
quality of life. These outcomes are measured in several different
ways: the medical outcomes survey short form general health
survey (SF-36),8 a rating scale measuring limitation of physical
functioning caused by ill health (score range 0–100, where 0 = lim-
ited in all activities and 100 = able to carry out vigorous activities);
the Karnofsky scale,9 a modified questionnaire originally developed
for the rating of quality of life in people undergoing chemotherapy
for malignancy; the Beck Depression Inventory,10 a checklist for
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quantifying depressive symptoms; the sickness impact profile,11 a
measure of the influence of symptoms on social and physical
functioning; the Chalder fatigue scale,12 a rating scale measuring
subjective fatigue (score range 0–11, where scores ≥ 4 = excessive
fatigue); the clinical global impression scale,13 a validated measure
of overall change compared with baseline at study onset, with seven
possible scores from “very much worse” (score 7) to “very much
better” (score 1); the checklist individual strength fatigue subscale
(score range 8 (no fatigue at all) to 56 (maximally fatigued)14; and
self reported severity of symptoms and levels of activity, the Not-
tingham health profile15 contains questions in six categories:
energy, pain perception, sleep patterns, sense of social isolation,
emotional reactions, and physical mobility (weighted scores give
maximum 100 for answer yes to all questions, and minimum 0 for
someone with no complaints).

METHODS Clinical Evidence search and appraisal March 2003.

QUESTION What are the effects of treatments?

OPTION ANTIDEPRESSANTS

RCTs found insufficient evidence about the effects of antidepressants in
people with chronic fatigue syndrome.

Benefits: We found one systematic review (search date 2000), which did not
report quantified results.16 Fluoxetine: The review identified two
RCTs.17,18 The first RCT (107 depressed and non-depressed people
with chronic fatigue syndrome [CFS]) compared fluoxetine versus
placebo for 8 weeks.17 It found that fluoxetine significantly
improved the Beck Depression Inventory compared with placebo
(mean difference between fluoxetine and placebo in improvement
in Beck Depression Inventory –0.19, 95% CI –0.35 to –0.02), but
the difference may not be clinically important. It found no significant
difference between fluoxetine and placebo in the sickness impact
profile (mean difference between fluoxetine and placebo measured
by fatigue subscale of Checklist Individual Strength –0.16, 95% CI
–0.64 to +0.31).19 The second RCT (136 people with CFS)
compared four groups: fluoxetine plus graded exercise; drug pla-
cebo plus graded exercise; fluoxetine plus general advice to exer-
cise; and drug placebo plus general advice to exercise. It found no
significant difference in the level of fatigue, although modest
improvements in measures of depression were seen at 12 weeks
(Hospital Anxiety and Depression scale, mean change 1.1, 95%
CI 0.03 to 2.2).18,20 Phenelzine: The review identified one
RCT.16,21 The RCT (30 people with CFS) compared phenelzine
versus placebo, using a modified Karnofsky scale and other out-
come measures (including functional status questionnaire, profile
of mood states, Centres for Epidemiological Study of Depression
fatigue severity scale, and symptom severity checklist).20 This study
concluded that there was a pattern of improvement across several
measures (significance tests for individual measures not carried
out). Moclobemide: The review identified one RCT but did not
report quantified results.16,22 The RCT (90 people with CFS) com-
pared moclobemide (450–600 mg daily) versus placebo.22 It found
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that moclobemide was associated with a non-significant increase in
subjectively reported global improvement (moclobemide 24/47
[51%] v placebo 14/43 [33%]; OR 2.16, 95% CI 0.9 to 5.1), and a
non-significant improvement in the clinician rated Karnofsky scale.
Sertraline versus clomipramine: We found one RCT comparing
sertraline versus clomipramine in people with CFS.23 It found no
significant difference between sertraline and clomipramine. There
was no placebo group, which makes it difficult to draw useful
conclusions.

Harms: Fluoxetine: One RCT assessed separately the symptoms (which
could be attributed to either CFS or to known adverse effects of
fluoxetine) before starting treatment, after 2 weeks, after 6 weeks,
and at the end of treatment (week 8). It found that fluoxetine
increased complaints of tremor and perspiration compared with
placebo at 8 weeks (tremor: P = 0.006; perspiration:
P = 0.008).16 It found no significant difference between fluoxetine
and placebo at 2 and 6 weeks. It found that fluoxetine increased
withdrawal due to adverse effects (9/54 [17%] v 2/53 [4%]).17 The
second RCT also found increased withdrawal rates with fluoxetine
(24/68 people [36%] with fluoxetine withdrew v 16/69 people
[24%] with placebo).18 Phenelzine: Three of 15 people (20%) who
took phenelzine withdrew because of adverse effects compared
with none who took placebo.21 Sertraline versus clomipramine:
The RCT provided no information on adverse effects.23

Comment: Clinical trials were performed in specialist clinics. Fluoxetine: The
first RCT17 used a shorter duration of treatment and studied people
with a longer duration of illness compared with the second RCT.18

OPTION CORTICOSTEROIDS

Four RCTs found insufficient evidence about the effects of corticosteroids
compared with placebo in people with chronic fatigue syndrome.

Benefits: We found one systematic review (search date 2000), which did not
report quantified results.16 Fludrocortisone: The systematic
review16 identified two RCTs.24,25 The first large RCT (100 people
with chronic fatigue syndrome [CFS] and neurally mediated hypo-
tension) compared fludrocortisone (titrated to 0.1 mg daily) versus
placebo for 9 weeks. It found no significant difference on a self
rated global scale of “wellness” (recorded improvement of ≥ 15
points: fludrocortisone 14% v placebo 10%; P = 0.76; raw data not
provided).24 The second randomised crossover trial (20 people),
which measured change in symptom severity (visual analogue scale
of symptoms from 0–10 corresponding to “no problem” to “could
not be worse”) and functional status (using the SF-36) for 6 weeks.
It found no significant difference between fludrocortisone and
placebo.25 Hydrocortisone: The review identified two RCTs.16,26,27

The first RCT (65 people) compared hydrocortisone (25–35 mg
daily) versus placebo for 12 weeks. It found that hydrocortisone
significantly improved a self rated scale of “wellness” (recorded
improvement of ≥ 5 points: hydrocortisone 53% v placebo 29%;
P = 0.04). Other self rating scales did not show significant benefit
(Beck Depression Inventory: hydrocortisone –2.1 v placebo –0.4,
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P = 0.17; activity scale: hydrocortisone 0.3 v placebo 0.7,
P = 0.32; sickness impact profile: hydrocortisone –2.5 v placebo
–2.2; P = 0.85).26 The second RCT (32 people, crossover design)
compared a lower dose of hydrocortisone (5 or 10 mg daily) versus
placebo for 1 month. It found that hydrocortisone improved fatigue
in the short term compared with placebo (self report fatigue scale:
hydrocortisone 28% v placebo 9%; results before crossover not
provided).27

Harms: Fludrocortisone: In the first RCT, fludrocortisone increased with-
drawal rates due to adverse events compared with placebo (12/50
[24%] v 4/50 [8%]; RR 3, 95% CI 1.04 to 8.67; NNT 6, 95% CI 3 to
8).24 Four people withdrew from the trial because of worsening
symptoms.25 Hydrocortisone: One RCT (25–35 mg daily doses of
hydrocortisone) found that 12 people (40%) experienced adrenal
suppression (assessed by measuring cortisol levels).26 Another RCT
(5 or 10 mg daily doses of hydrocortisone) reported minor adverse
effects in up to 10% of participants. Three people on hydrocortisone
had exacerbation of acne and nervousness, and one person on
placebo had an episode of fainting.27

Comment: The RCTs used different reasons for their choice of active treatment.
The use of fludrocortisone, a mineralocorticoid, was based on the
hypothesis that CFS is associated with neurally mediated hypoten-
sion.28 The use of hydrocortisone, a glucocorticoid, in the other
RCTs was based on evidence of underactivity of the
hypothalamic–pituitary–adrenocortical axis in some people with
CFS.29 Any benefit from low dose glucocorticoids seems to be short
lived, and higher doses are associated with adverse effects.

OPTION ORAL NICOTINAMIDE ADENINE DINUCLEOTIDE

One small RCT found insufficient evidence about the effects of oral
nicotinamide adenine dinucleotide compared with placebo in people with
chronic fatigue syndrome.

Benefits: We found one systematic review (search date 2000), which did not
report quantified results.16 It identified one poor quality randomised
crossover trial (35 people), which compared nicotinamide adenine
dinucleotide (10 mg daily) with placebo for 4 weeks.30 Of the 35
people, two were excluded for non-compliance and seven were
excluded for using psychotropic drugs. It found that nicotinamide
adenine dinucleotide significantly improved scores on a self devised
50 item symptom rating scale compared with placebo (8/26 people
[30%] attained a 10% improvement with nicotinamide adenine
dinucleotide v 2/26 people [8%] with placebo; P < 0.05, calculated
by authors).

Harms: Minor adverse effects (loss of appetite, dyspepsia and flatulence)
were reported on active treatment but did not lead to cessation of
treatment.30

Comment: The RCT had a number of problems with its methods, including the
use of inappropriate statistical analyses, the inappropriate exclu-
sion of people from the analysis, and lack of numerical data
preventing independent analysis of the published results.31
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OPTION EXERCISE

RCTs have found that a graded aerobic exercise programme improves
measures of fatigue and physical functioning compared with flexibility
training and relaxation training or general advice. One RCT found that an
educational package to encourage graded exercise improved measures of
physical functioning, fatigue, mood, and sleep at 1 year compared with
written information alone.

Benefits: We found one systematic review (search date 2000), which did not
report quantified results.16 Graded aerobic exercise: The review
identified two RCTs.18,32 One RCT (66 people) compared graded
aerobic exercise (active intervention) versus flexibility and relaxation
training (control intervention) over 12 weeks.32 All participants
undertook individual weekly sessions supervised by an exercise
physiologist. The aerobic exercise group built up their level of activity
to 30 minutes of exercise a day (walking, cycling, swimming up to a
maximum oxygen consumption of 60% of VO2max). People in the
flexibility and relaxation training group were taught stretching and
relaxation techniques (maximum 30 minutes daily, 5 days/week)
and were specifically told to avoid any extra physical activities. It
found that Aerobic exercise increased reports of feeling “better” or
“very much better” and improved physical fatigue and physical
functioning compared with control (clinical global impression scale:
52% v 27%, P = 0.04; Chalder fatigue scale: –8.4 v –3.1,
P = 0.004; SF-36 scale: 20.5 v 8.0, P = 0.01). The second RCT
(136 people) compared four groups (graded aerobic exercise plus
fluoxetine; graded aerobic exercise plus drug placebo; general
advice plus fluoxetine; general advice plus drug placebo) over 24
weeks.18 The graded exercise groups were given specific advice to
undertake preferred aerobic exercise (such as walking, jogging,
swimming, or cycling) for 20 minutes three times a week up to an
energy expenditure of 75% of VO2max. The general advice (exercise
placebo) groups were not given any specific advice on frequency,
intensity, or duration of aerobic activity they should be undertaking.
It found that Graded exercise reduced fatigue at 26 weeks com-
pared with general advice (Chalder fatigue scale < 4: 12/67 [18%]
v 4/69 [6%]; RR 3.1, 95% CI 1.05 to 9.10; NNT 9, 95% CI 5 to 91).
Educational intervention: The review16 identified one RCT (148
people).33 The RCT compared three types of educational interven-
tions to encourage graded exercise with written information only
(control group).33 The participants in the three educational inter-
vention groups received two treatment sessions, two telephone
follow ups, and an educational package that provided an explana-
tion of symptoms and encouraged home based exercise. One group
received seven additional follow up telephone calls and another
received seven additional face to face sessions over 4 months.
People in the written information group received advice and an
information booklet that encouraged graded activity but gave no
explanation for the symptoms. The RCT found that the educational
interventions improved physical functioning, fatigue, mood, sleep,
and disability (self reported) compared with written information only.
The RCT found no significant difference between the educational
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interventions (mean for 3 educational intervention groups v written
information, SF-36 subscale: ≥ 25 or an increase of ≥ 10, 1 year
after randomisation, 69% v 6%, P < 0.001; Chalder fatigue scale:
3 v 10, P < 0.001; Hospital Anxiety and Depression scale: depres-
sion 4 v 10, P < 0.001; anxiety 7 v 10, P < 0.01).

Harms: None of the RCTs reported data on adverse effects, and we found no
evidence that exercise is harmful in people with chronic fatigue
syndrome. The second aerobic exercise RCT found no significant
difference in withdrawal rates between exercise and no exercise
(25/68 [37%] with exercise v 15/69 [22%] without exercise;
RR 1.7, 95% CI 0.98 to 2.9).18 The reasons for the withdrawals
from the graded exercise groups were not stated.

Comment: Experience suggests that symptoms of chronic fatigue syndrome
may be exacerbated by overly ambitious or overly hasty attempts at
exercise.

OPTION PROLONGED REST

We found no RCTs on the effects of prolonged rest. Indirect observational
evidence in healthy volunteers and in people recovering from a viral
illness suggests that prolonged rest may perpetuate or worsen fatigue
and symptoms.

Benefits: We found no systematic review or RCTs of prolonged rest in people
with chronic fatigue syndrome.

Harms: We found no direct evidence of harmful effects of rest in people with
chronic fatigue syndrome. We found observational evidence, which
suggested that prolonged inactivity may perpetuate or worsen
fatigue and is associated with symptoms in both healthy volun-
teers34 and people recovering from viral illness.35

Comment: It is not clear that evidence from people recovering from viral illness
can be extrapolated to people with chronic fatigue syndrome.

OPTION DIETARY SUPPLEMENTS

One small RCT found no significant difference between a nutritional
supplement (containing multivitamins, minerals, and coenzymes) and
placebo in fatigue severity or functional impairment at 10 weeks.

Benefits: We found one RCT (53 people who fulfilled US Centers for Disease
Control and Prevention criteria for chronic fatigue syndrome with
high fatigue severity and high disability scores; duration of illness
ranged from 2 to 12 years) that compared a polynutrient supple-
ment (containing several vitamins, minerals and coenzymes, taken
twice daily) versus placebo for 10 weeks.36 It found no significant
difference between treatment in fatigue severity or functional
impairment (change in Checklist Individual Strength fatigue sub-
scale from baseline to 10 weeks: 51.4 to 48.6 with supplements v

51.3 to 48.2 with placebo; difference 2.16, 95% CI –4.30 to
+4.39; Sickness Impact Scale < 750 at 10 weeks: 4% with
supplements v 12% with placebo).
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Harms: Three people (11%) on active treatment withdrew because of
nausea.36

Comment: The RCT may have been too small to detect a clinically important
difference.36

OPTION MAGNESIUM

One small RCT found that intramuscular magnesium injections improved
symptoms at 6 weeks compared with placebo. However, we were unable
to draw reliable conclusions from this small study.

Benefits: We found one systematic review (search date 2000), which did not
report quantified results.16 The review identified one RCT (32
people with chronic fatigue syndrome, but not magnesium defi-
ciency; see comment), which compared weekly intramuscular injec-
tions of magnesium sulphate 50% versus placebo (water for injec-
tion) for 6 weeks.37 It found that magnesium improved overall
benefit, energy, pain, and emotional reactions compared with
placebo (overall benefit: 12/15 [80%] v 3/17 [18%]; RR 4.5, 95%
CI 1.6 to 13.1; NNT 2, 95% CI 2 to 4; energy P = 0.002; pain:
P = 0.001; and emotional reactions: P = 0.013).

Harms: The RCT reported no adverse effects.

Comment: In the RCT, plasma and whole blood magnesium were normal and
only the red blood cell concentrations of magnesium were slightly
lower than the normal range.37 Three subsequent case control
studies have not found a deficiency of magnesium in people with
chronic fatigue syndrome.38–40 In these three studies, magnesium
was in the normal range and no different from controls without
chronic fatigue syndrome. However, none of the studies state how
the normal range was established, so it is difficult to say if they are
equivalent.

OPTION EVENING PRIMROSE OIL

One small RCT found no significant difference between evening primrose
oil and placebo in depression scores at 3 months.

Benefits: We found one systematic review (search date 2000), which did not
report quantified results.16 The review identified one RCT (50
people with chronic fatigue syndrome according to Oxford, UK,
diagnostic criteria), which compared evening primrose oil (4 g daily)
with placebo for 3 months.41 It found no significant difference
between treatments in depression scores (Beck Depression Inven-
tory), physical symptoms, or participant assessment (at 3 months
46% were improved with placebo v 29% with evening primrose oil;
P = 0.09; figures were not presented in a manner that allowed RR
with CI to be calculated).

Harms: The RCT reported no adverse effects.

Comment: One RCT (63 people) compared evening primrose oil (4 g daily)
versus placebo in people with a diagnosis of postviral fatigue
syndrome.42 This diagnosis was made on the basis of overwhelming
fatigue, myalgia, and depression, which had been present for at

Chronic fatigue syndrome
M

us
cu

lo
sk

el
et

al
di

so
rd

er
s

1442

 BMJ Publishing Group Ltd 2004



least 1 year, and all had been preceded by a febrile illness. At 3
months, 33/39 (85%) of the people on active treatment had
improved compared with 4/24 (17%) on placebo — a significant
benefit (P < 0.0001). The difference in outcome may be partly
explained by participant selection: the study in people with chronic
fatigue syndrome used currently accepted diagnostic criteria.41

Also, whereas the RCT in people with postviral fatigue syndrome
used liquid paraffin as a placebo,42 the chronic fatigue syndrome
RCT used sunflower oil, which is better tolerated and less likely to
affect the placebo response adversely.41

OPTION IMMUNOTHERAPY

Small RCTs found limited evidence that immunoglobulin G modestly
improved physical functioning and fatigue at 3–6 months compared with
placebo, but it was associated with considerable adverse effects. Small
RCTs found insufficient evidence on the effects of interferon alfa or
aciclovir compared with placebo. One RCT found that staphylococcus
toxoid improved symptoms at six months compared with placebo,
although it is associated with local reaction and could cause anaphylaxis.

Benefits: We found one systematic review (search date 2000), which did not
report quantified results.16 Immunoglobulin G: The review identi-
fied four relevant RCTs comparing immunoglobulin G versus placebo
for 6 months.43–46 The first RCT (30 people) compared monthly
intravenous injections of immunoglobulin G (1 g/kg) versus placebo
(albumin).43 After 6 months, no large differences were found in
measures of fatigue (self reported symptom severity) or in physical
and social functioning (SF-36). It found that placebo significantly
improved social function compared with immunoglobulin G
(dichotomous figures not reported). The second RCT (49 people)
compared monthly intravenous immunoglobulin G (2 g/kg) with
intravenous placebo (a maltose solution) for 3 months.44 It found
that immunoglobulin G significantly increased the proportion of
people who improved in terms of a physician rated assessment of
symptoms and disability compared with placebo (10/23 [44%] v

3/26 [11%]; P = 0.03). The third RCT (99 adults) compared three
doses of immunoglobulin G (0.5, 1, or 2 g/kg) versus placebo
(albumin).45 It found no significant difference in quality of life,
scores on visual analogue scales, or changes in hours spent in
non-sedentary activities. The fourth RCT (71 adolescents aged
11–18 years) compared immunoglobulin G (1 g/kg) with placebo (a
solution of maltose plus albumin).46 Three infusions were given
1 month apart. The RCT found that immunoglobulin G significantly
improved mean functional outcome (assessed using the mean of
clinician ratings from four areas of the participants’ activities)
compared with placebo (proportion of people who achieved
improvement of ≥ 25% at 6 months: 26/36 [52%] with immu-
noglobin v 15/34 [31%] with placebo, RR 1.6, 95% CI 1.1 to 2.5).
However, both groups showed significant improvements from base-
line, which continued to the 6 month assessment after treatment.
Other treatments: We found one systematic review (search date
2000)16 and one subsequent RCT.47 The review identified two RCTs
(30 people) comparing interferon alfa with placebo.48,49 The first
RCT identified by the review only found treatment benefit on
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subgroup analysis of people with isolated natural killer cell dysfunc-
tion.48 The second randomised crossover trial identified by the
review did not present results in a manner that allowed clear
interpretation of treatment effect.49 Other RCTs in the review found
no significant difference between placebo and aciclovir,50 dialysable
leucocyte extract (in a factorial design with cognitive behavioural
therapy),51 or terfenadine.52 The subsequent RCT (100 women who
met both the ACS criteria for fibromyalgia and the US Centers for
Disease Control and Prevention criteria for chronic fatigue syn-
drome and had functional impairment > 6 months) compared
weekly subcutaneous injections of staphylococcus toxoid (dose
increased weekly from 0.1 to 1.0 mL, followed by 1.0 mL doses
every 4 weeks) versus placebo.47 It found that staphylococcus
toxoid significantly improved the clinical global impression of
change scale at 26 weeks compared with placebo (minimally
improved, much improved or very much improved: 32/49 [65%]
with toxoid v 9/49 [18%] with placebo; P < 0.001).

Harms: Immunoglobulin G: In the first RCT, adverse effects judged to be
worse than pretreatment symptoms in either group included gas-
trointestinal complaints (18 people), headaches (23 people),
arthralgia (6 people), and worsening fatigue. Of these symptoms,
only headaches differed significantly between the groups (immu-
noglobulin G 14/15 [93%] v placebo 9/15 [60%]). Six participants
(3 immunoglobulin G, 3 placebo) were considered to have major
adverse effects. Adverse events by treatment group were only
reported for headache.43 Other treatments: In the RCT comparing
interferon alfa 2/13 (15%) people taking active treatment devel-
oped neutropenia.48 The RCT comparing staphylococcus toxoid with
placebo found no significant difference in reported adverse effects,
excluding local reactions (13/49[26%] with toxoid v 7/49 [14% with
placebo, P = 0.14).47 All those receiving the toxoid had a local
reaction at the injection site.

Comment: Immunoglobulin G: The first two RCTs differed in that the second
used twice the dose of immunoglobulin G, did not require partici-
pants to fulfil the operational criteria (similar but not identical to US
Centers for Disease Control and Prevention criteria) for chronic
fatigue syndrome, and made no assessments of them during the
study, instead waiting until 3 months after completion.44 Other
treatments: Terfenadine, particularly at high blood concentrations,
is associated with rare hazardous cardiac arrhythmias.53 The RCT
that compared staphylococcus toxoid with placebo only included
women who also had a diagnosis of fibromyalgia.47

OPTION COGNITIVE BEHAVIOURAL THERAPY

One systematic review found that cognitive behavioural therapy
administered by highly skilled therapists in specialist centres improved
quality of life and physical functioning compared with standard medical
care or relaxation therapy. One additional multicentre RCT found that
cognitive behavioural therapy administered by less experienced
therapists may also be effective compared with guided support groups or
no interventions.
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Benefits: We found two systematic reviews (search dates 199854 and
200016). The first review54 identified three RCTs that met the
reviewers’ inclusion criteria (all participants fulfilled accepted diag-
nostic criteria for chronic fatigue syndrome [CFS] and the trials used
adequate randomisation and controls).51,55,56 The second review
identified one additional RCT that met inclusion criteria, but the
review did not report quantified results.17,57 The first RCT (90
people with CFS according to Australian diagnostic criteria that are
similar to US Centers for Disease Control and Prevention [CDC]
criteria) identified by the reviews evaluated cognitive behavioural
therapy (CBT) and immunological therapy (dialysable leucocyte
extract) using a factorial design.51 Cognitive behavioural therapy
was given every 2 weeks for six sessions of 30–60 minutes each,
and people were encouraged to exercise at home and feel less
helpless. The comparison group received standard medical care.
The trial found no significant difference in quality of life measures
(Karnofsky scale and symptom report on a visual analogue scale)
between CBT and standard medical care. The second RCT (60
people with CFS according to Oxford, UK, diagnostic criteria) iden-
tified by the reviews compared CBT with normal general practice
care in people attending a secondary care centre.56 It found that
CBT significantly improved quality of life (Karnofsky scale) at 12
months compared with those receiving standard medical care (final
score > 80: 22/30 [73%] with CBT v 8/30 [27%] with placebo;
RR 2.75, 95% CI 1.54 to 5.32; NNT 3, 95% CI 2 to 5). The active
treatment consisted of a cognitive behavioural assessment, fol-
lowed by 16 weekly sessions of behavioural experiments, problem
solving activity, and re-evaluation of thoughts and beliefs that
inhibited a return to normal functioning. The third RCT (60 people
with CFS according to CDC diagnostic criteria in people attending a
secondary care centre) identified by the reviews compared CBT with
relaxation therapy.55 It found that CBT significantly improvement
physical functioning compared with relaxation therapy (improve-
ment based on predefined absolute or relative increases in the
SF-36 score: 19/30 [63%] with CBT v 5/30 [17%] with relaxation;
RR 3.7, 95% CI 2.37 to 6.31; NNT 3, 95% CI 1 to 7). Improvement
continued over 6–12 months’ follow up. Cognitive behavioural
therapy was given in 13 weekly sessions. A 5 year follow up study of
53 (88%) of the original participants found that more people rated
themselves as “much improved” or “very much improved” with CBT
compared with relaxation therapy (17/25 [68%] with CBT v 10/28
[36%] with relaxation therapy; RR 1.9, 95% CI 1.1 to 3.4; NNT 4,
95% CI 2 to 19).58 More people treated with CBT met the authors’
criteria for complete recovery at 5 years, but the difference was not
significant (17/31 [55%] with CBT v 7/22 [32%] with relaxation
therapy; RR 1.7, 95% CI 0.9 to 3.4). The additional multicentre RCT
identified by the second review (278 people with CFS according to
CDC criteria) compared CBT, guided support groups, or no interven-
tion.57 The CBT consisted of 16 sessions over 8 months adminis-
tered by 13 therapists with no previous experience of treating CFS.
The guided support groups were similar to CBT in terms of treatment
schedule, with the participants receiving non-directive support from
a social worker. At 8 months’ follow up, the RCT found that more
people in the CBT group met the criteria for clinical improvement for
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fatigue severity (checklist individual strength) and self reported
improvement in fatigue compared with the guided support and no
treatment groups (fatigue severity: CBT v support group, 27/83
[33%] v 10/80 [13%], RR 2.6, 95% CI 1.3 to 5.0; CBT v no
intervention 27/83 [33%] v 8/62 [13%], RR 2.5, 95% CI 1.2 to 5.2;
self reported improvement: CBT v support group 42/74 [57%] v

12/71 [17%], RR 3.4, 95% CI 1.9 to 5.8; CBT v no intervention
42/74 [57%] v 23/78 [30%], RR 1.9, 95% CI 1.3 to 2.9). The
results were not corrected for multiple comparisons.

Harms: No harmful effects were reported.

Comment: The effectiveness of CBT for CFS outside of specialist settings has
been questioned. The results of the multicentre RCT suggest that
cognitive behavioural therapy may be effective when administered
by less experienced therapists with adequate supervision. The trial
had a high withdrawal rate (25% after 8 months), especially in the
CBT and guided support groups. Although the presented confidence
intervals are not adjusted for multiple comparisons, the results
would remain significant after any reasonable adjustment. The
authors commented that the results were similar after intention to
treat analysis, but these results were not presented.57 A ran-
domised trial that comparing CBT and non-directive counselling
found that both interventions were of benefit in the management of
people who consulted their family doctor because of fatigue symp-
toms.59 In this study, 28% of the sample conformed to CDC criteria
for CFS.
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TABLE 1 Diagnostic criteria for chronic fatigue syndrome (see
text, p 1436).

CDC 19941 Oxford, UK2

Clinically evaluated, medically
unexplained fatigue of at least
6 months’ duration that is:

Severe, disabling fatigue of at least
6 months’ duration that:

– of new onset – affects both physical and mental
functioning

– not a result of ongoing exertion – was present for more than 50% of
the time

– not substantially alleviated by rest
– a substantial reduction in previous
levels of activity

The occurrence of four or more of the
following symptoms:

Other symptoms, particularly myalgia,
sleep, and mood disturbance, may be
present.

– subjective memory impairment
– tender lymph nodes
– muscle pain
– joint pain
– headache
– unrefreshing sleep
– postexertional malaise (> 24 hours)

Exclusion criteria
– Active, unresolved, or suspected
disease likely to cause fatigue

– Active, unresolved, or suspect disease
likely to cause fatigue

– Psychotic, melancholic, or bipolar
depression (but not uncomplicated
major depression)

– Psychotic, melancholic, or bipolar
depression (but not uncomplicated
major depression)

– Psychotic disorders – Psychotic disorders
– Dementia – Dementia
– Anorexia or bulimia nervosa – Anorexia or bulimia nervosa
– Alcohol or other substance misuse
– Severe obesity

CDC, US Centers for Disease Control and Prevention.

Chronic fatigue syndrome
M

usculoskeletaldisorders
1449

 BMJ Publishing Group Ltd 2004



Fracture prevention in postmenopausal
women
Search date May 2003

Olivier Bruyere, John Edwards, and Jean-Yves Reginster

QUESTIONS

Effects of treatments to prevent fractures in postmenopausal
women. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .1453

INTERVENTIONS

Beneficial
Alendronate . . . . . . . . . . . . .1453
Risedronate . . . . . . . . . . . . .1453

Likely to be beneficial
Calcitonin . . . . . . . . . . . . . . .1457
Calcium plus vitamin D . . . . .1455
Etidronate . . . . . . . . . . . . . .1453
Hip protectors. . . . . . . . . . . .1460
Pamidronate. . . . . . . . . . . . .1453

Unknown effectiveness
Environmental manipulation. .1458
Exercise . . . . . . . . . . . . . . . .1459

Unlikely to be beneficial
Calcium alone. . . . . . . . . . . .1455
Vitamin D alone . . . . . . . . . .1455

Likely to be ineffective or harmful
Hormone replacement

therapy . . . . . . . . . . . . . . .1463

To be covered in future updates
Effects of dietary intervention
Effects of helmets
Effects of joint and limb pads
Prevention of pathological fractures
Raloxifene

See glossary, p 1465

Key Messages

¶ Alendronate Two systematic reviews in postmenopausal women have found
that alendronate reduces vertebral and non-vertebral fractures compared with
placebo.

¶ Risedronate One systematic review in postmenopausal women has found that
risedronate reduces vertebral and non-vertebral fractures compared with
placebo.

¶ Calcitonin One systematic review in postmenopausal women found that
calcitonin reduced vertebral fractures compared with placebo, but found no
significant difference between calcitonin and placebo in non-vertebral frac-
tures.

¶ Calcium plus vitamin D One large RCT in women aged 69–106 years living
in nursing homes found that calcium plus vitamin D3 reduced hip fractures
and non-vertebral fractures over 18 months to 3 years compared with
placebo. One smaller RCT in women and men aged 65 years or older found
that calcium plus vitamin D3 reduced non-vertebral fractures compared with
placebo, but found no significant difference in hip fractures. One smaller RCT
in postmenopausal women found no significant difference between calcium
plus vitamin D3 and placebo in hip fracture after 2 years. The two smaller
RCTs may have lacked power to exclude a clinically important difference. One
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systematic review in postmenopausal women reporting a combined analysis
(for vitamin D alone and vitamin D plus calcium) found that standard or
hydroxylated vitamin D with or without calcium reduced vertebral fractures
compared with control, but found no significant difference between groups in
non-vertebral fractures.

¶ Etidronate One systematic review in postmenopausal women found that
etidronate reduced vertebral fractures over 2 years compared with control
(placebo, calcium, or calcium plus vitamin D), but found no significant differ-
ence in non-vertebral fractures.

¶ Hip protectors One systematic review in elderly residents of nursing homes
and one subsequent RCT found that hip protectors reduced hip fractures over
9–19 months compared with no hip protectors, whereas four other subse-
quent RCTs found no significant difference in hip fractures between groups.
One other subsequent RCT in men and women aged over 65 years in
institutional care found that a multifactorial intervention (including staff
education, environmental manipulation, exercise, walking aids, drug regimen
reviews, and hip protectors for those considered at higher risk) reduced hip
fractures over 34 weeks compared with usual care. RCTs found no significant
difference between hip protectors and no hip protectors in the occurrence of
pelvic fractures.

¶ Pamidronate One RCT in men and postmenopausal women found that
pamidronate reduced new vertebral fractures after 3 years compared with
placebo. One small RCT in postmenopausal women found no significant
difference between pamidronate and placebo in vertebral fracture rate, but it
was too small to exclude a clinically important difference.

¶ Environmental manipulation We found no RCTs assessing environmental
manipulation alone. One RCT in men and women aged over 70 years found
no significant difference in new fractures over 4 years between health visitor
care (aimed at assessing nutritional deficiencies, reducing smoking and
alcohol intake, improving muscle tone and fitness, assessing medical condi-
tions, use of medication, improving home environment such as lighting) and
control. Another RCT in men and women aged over 65 years in institutional
care found that a multifactorial intervention (including staff education,
environmental manipulation, exercise, walking aids, drug regimen reviews,
and hip protectors for those considered at higher risk) reduced hip fractures
over 34 weeks compared with usual care.

¶ Exercise Three RCTs found no significant difference in falls resulting in fracture
over 1 year between exercise (advice to walk briskly three times weekly or
balance and strength exercises plus walking) and control. One small RCT in
postmenopausal women found no significant difference between a 2 year back
strengthening exercise programme and usual care in vertebral fractures over
10 years. Another RCT in men and women aged over 65 years in institutional
care found that a multifactorial intervention (including staff education, environ-
mental manipulation, exercise, walking aids, drug regimen reviews, and hip
protectors for those considered at higher risk) reduced hip fractures over
34 weeks compared with usual care.

¶ Calcium alone One systematic review in postmenopausal women found no
significant difference between calcium supplementation and placebo in verte-
bral or non-vertebral fractures.
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¶ Vitamin D alone One large RCT in postmenopausal women and two large RCTs
in postmenopausal women and men found no significant difference between
vitamin D3 and placebo in hip fractures or non-vertebral fractures. One
systematic review found limited evidence from two small RCTs in postmeno-
pausal women that calcitriol reduced vertebral fractures over 3 years compared
with placebo.

¶ Hormone replacement therapy We found insufficient evidence of ben-
efit, but reliable evidence of harm. One systematic review in postmenopau-
sal women found that hormone replacement therapy reduced vertebral frac-
tures compared with control. However, another systematic review and one
subsequent RCT in postmenopausal women found no significant difference in
vertebral fractures. Two systematic reviews and two subsequent RCTs provided
insufficient evidence on the effects of hormone replacement therapy on
non-vertebral fractures. One large RCT of oestrogen plus progestin versus
placebo for primary prevention of coronary heart disease in healthy postmeno-
pausal women was stopped because hormonal treatment increased risks of
invasive breast cancer, coronary events, stroke, and pulmonary embolism.

DEFINITION This topic covers interventions to prevent fractures in postmeno-
pausal women. Fractures may be symptomatic or asymptomatic. A
fracture is a break or disruption of bone or cartilage. Symptoms and
signs may include immobility, pain, tenderness, numbness, bruis-
ing, joint deformity, joint swelling, limb deformity, and limb shorten-
ing.1 Diagnosis is usually based on a typical clinical picture com-
bined with results from an appropriate imaging technique. Usually in
trials dealing with osteoporosis, menopause is considered to be
present 12 months after the last menstruation.

INCIDENCE/
PREVALENCE

The lifetime risk of fracture in white women is 20% for the spine,
15% for the wrist, and 18% for the hip.2 The incidence of postmeno-
pausal fracture increases with age.3 One observational study found
that age specific incidence rates for postmenopausal fracture of the
hip increased exponentially beyond the age of 50 years.4

AETIOLOGY/
RISK FACTORS

Fractures usually arise from trauma. General risk factors include
those associated with an increased risks of falling (such as ataxia,
drug and alcohol intake, loose carpets), age, osteoporosis, bony
metastases, and other bone disorders. Postmenopausal women
are at increased risk of fracture because of hormonal bone loss.
Risk factors for fractures in postmenopausal women include
increasing age, low body mass index, time since menopause,
alcohol consumption, smoking, some endocrine diseases, such as
hyperparathyroidism or thyroid disease, and steroid use, among
others.

PROGNOSIS Fractures may result in pain, short or long term disability, haemor-
rhage, thromboembolic disease (see thromboembolism, p 284),
shock, and death. Vertebral fractures are associated with pain,
physical impairment, muscular atrophy, changes in body shape,
loss of physical function, and lower quality of life.5 About 20% of
women die in the first year after a hip fracture, representing an
increase in mortality of 12–20% compared with women of similar
age and no hip fracture. Half of elderly women who had been
independent become partly dependent after hip fracture. A third
become totally dependent.
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AIMS OF
INTERVENTION

To prevent fractures, with minimal adverse effects from treatment.

OUTCOMES Incidence of hip, wrist, non-vertebral and vertebral fractures (we
have not reported intermediate outcomes such as bone mineral
density data).

METHODS Clinical Evidence search and appraisal May 2003. We also hand
searched journals of bone diseases and carried out manual
searches using the bibliographies of review articles published after
1985. Some of the RCTs identified provide results generalised to
fracture per person/year or overall fractures. These results provide
an idea of the group effect of an intervention, but not of its effects
on the incidence of fracture in an individual. Data on multiple
fractures in one person clearly differ from data on multiple people
experiencing a single fracture. Regulatory authorities and scientific
groups have recommended that the results of studies evaluating
new interventions are expressed in terms of the proportion of people
experiencing new fractures.6 This topic examines fracture preven-
tion in postmenopausal women. However, we have included RCTs
undertaken in people outside this group (men, premenopausal
women) in some sections as results from these trials may be
generalisable to postmenopausal women.

QUESTION What are the effects of treatments to prevent fractures
in postmenopausal women?

OPTION BISPHOSPHONATES

Olivier Bruyere and Jean-Yves Reginster

Two systematic reviews in postmenopausal women have found that
alendronate reduces vertebral and non-vertebral fractures compared with
placebo. One systematic review in postmenopausal women found that
etidronate reduced vertebral fractures over 2 years compared with
control (placebo, calcium, or calcium plus vitamin D), but found no
significant difference in non-vertebral fractures. One RCT in men and
postmenopausal women found that pamidronate reduced new vertebral
fractures after 3 years compared with placebo. One small RCT in
postmenopausal women found no significant difference between
pamidronate and placebo in vertebral fracture rate after 2 years, but it
was too small to exclude a clinically important difference. One systematic
review in postmenopausal women has found that risedronate reduces
vertebral and non-vertebral fractures compared with placebo.

Benefits: Alendronate: We found two systematic reviews.7,8 The first sys-
tematic review (search date 1999, 11 RCTs, 12 855 postmenopau-
sal women) included RCTs that randomised postmenopausal
women to alendronate or placebo and had a follow up of at least 1
year.7 It found that alendronate (5 mg or more) significantly reduced
vertebral fractures compared with placebo (8 RCTs, 9360 women;
RR 0.52, 95% CI 0.43 to 0.65). It also found that alendronate
(10 mg or more) significantly reduced non-vertebral fractures com-
pared with placebo (6 RCTs, 3723 women; RR 0.51, 95% CI 0.38
to 0.69). The review did not state how fractures were diagnosed.
The second systematic review (search date 1998, 7 RCTs, 10 287
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postmenopausal women aged 39–85 years) found that, compared
with placebo, alendronate significantly reduced vertebral fractures
(fractures confirmed radiologically; 4 RCTs; RR 0.54, 95% CI 0.45
to 0.66) and non-vertebral fractures (6 RCTs; RR 0.81, 95%
CI 0.72 to 0.92).8 It found that fewer people had hip fractures over
1–4 years, but the difference was not significant (3 RCTs; RR 0.64,
95% CI 0.40 to 1.01; results presented graphically). Etidronate:
We found one systematic review (search date 1998, 13 RCTs,
1010 postmenopausal women) comparing etidronate versus pla-
cebo, calcium, or calcium plus vitamin D.9 It found that etidronate
significantly reduced vertebral fractures over 2 years compared with
control (9 RCTs: 32/538 [6%] v 54/538 [10%]; RR 0.60, 95%
CI 0.41 to 0.88), but found no significant difference in non-
vertebral fractures (7 RCTs: 48/433 [11%] v 49/434 [11%];
RR 0.98, 95% CI 0.68 to 1.42). The review did not describe clearly
how fractures were diagnosed. Pamidronate: We found no system-
atic review but found two RCTs comparing pamidronate (150 mg/
day) versus placebo.10,11 The first RCT (23 men and 78 postmeno-
pausal women) found that pamidronate significantly reduced new
radiologically confirmed vertebral fractures after 3 years compared
with placebo (5/46 [11%] with pamidronate v 15/45 [33%] with
placebo; RR 0.33, 95% CI 0.14 to 0.77).10 The second RCT (48
postmenopausal women) found no significant difference after 2
years between pamidronate and placebo in vertebral fractures
(fractures confirmed radiologically; 13/100 person years with
pamidronate v 24/100 person years with control; P = 0.07; see
methods, p 1453).11 However, it was too small to exclude a
clinically important difference. Risedronate: We found one sys-
tematic review (search date 2000, 8 RCTs, 14 832 postmenopau-
sal women), which included placebo controlled trials of risedronate
in postmenopausal women (defined as > 6 months postmenopau-
sal) with a follow up of at least 1 year.12 The review found that
risedronate (2.5 mg or more) significantly reduced vertebral frac-
tures compared with placebo (5 RCTs, 2604 women; RR 0.64, 95%
CI 0.54 to 0.77). It also found that risedronate (2.5 mg or more)
significantly reduced non-vertebral fractures compared with pla-
cebo (7 RCTs, 12 958 women; RR 0.73, 95% CI 0.61 to 0.87). The
review did not state how fractures were diagnosed.

Harms: Alendronate: Observational evidence suggests that oral alendro-
nate is associated with oesophageal erosions and ulcerative
oesophagitis. However, one RCT13 identified by the second review8

(in which people took alendronate with 180–240 mL water on rising
in the morning and remained upright for at least 30 minutes after
swallowing the tablet and until they had eaten something) found no
significant difference in oesophagitis with alendronate compared
with placebo. Risedronate: One observational study found limited
evidence suggesting that the gastrointestinal safety of risedronate
seems to be in the same range as alendronate.14

Comment: Risedronate: The systematic review noted that the major meth-
odological weakness of included RCTs was loss to follow up, which
was over 20% in most RCTs and over 35% in the largest RCT.12
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However, it noted the magnitude of the treatment effect was
unrelated to loss to follow up.12 Pamidronate: Although one of
the RCTs included both men and women at risk of hip fracture,10

it is likely that the results are generalisable to postmenopausal
women.

OPTION CALCIUM AND VITAMIN D ALONE OR IN COMBINATION

Olivier Bruyere and Jean-Yves Reginster

One systematic review in postmenopausal women found no significant
difference between calcium supplementation and placebo in vertebral or
non-vertebral fractures. One large RCT in postmenopausal women and
two large RCTs in postmenopausal women and men found no significant
difference between vitamin D3 and placebo in hip fractures or
non-vertebral fractures. One systematic review found limited evidence
from two small RCTs in postmenopausal women that calcitriol reduced
vertebral fractures over 3 years compared with placebo. One systematic
review in postmenopausal women reporting a combined analysis (for
vitamin D alone and Vitamin D plus calcium) found that standard or
hydroxylated vitamin D with or without calcium reduced vertebral
fractures compared with control, but found no significant difference
between groups in non-vertebral fractures. One large RCT in women aged
69–106 years living in nursing homes found that calcium plus vitamin D3
reduced hip fractures and non-vertebral fractures over 18 months to 3
years compared with placebo. One smaller RCT in women and men aged
65 years or older found that calcium plus vitamin D3 reduced
non-vertebral fractures compared with placebo, but found no significant
difference in hip fractures. One smaller RCT in postmenopausal women
found no significant difference between calcium plus vitamin D3 and
placebo in hip fracture after 2 years. The two smaller RCTs may have
lacked power to exclude a clinically important difference.

Benefits: Calcium versus placebo: We found one systematic review (search
date 1998, 15 RCTs, 1806 postmenopausal women), which
included trials of calcium supplementation in women older than 45
years with an absence of menses for a minimum of 6 months.15 It
found no significant difference between calcium and placebo in
vertebral fractures (5 RCTs, 576 women; RR 0.77, 95% CI 0.54 to
1.09). It also found no significant difference between calcium and
placebo in non-vertebral fractures (2 RCTs, 222 women; RR 0.86,
95% CI 0.43 to 1.72). It noted that the two RCTs reporting non-
vertebral fractures had very few events, and the pooled confidence
intervals were therefore wide (absolute numbers not reported).
Vitamin D3 versus placebo: We found one systematic review
(search date 2000, 1 RCT)16 and two subsequent RCTs.17,18 The
RCT identified by the review (2578 people; 1916 women, 662
men, age 70 years or older, living at home; see comment below)
found no significant difference between vitamin D3 and placebo in
hip fracture (confirmed by clinical assessment and X ray films;
58/1284 [4.5%] v 48/1280 [3.7%]; RR 1.20, 95% CI 0.83 to
1.75), or any non-vertebral fracture over 3 years (135/1284 [11%]
v 122/1280 [10%]; RR 1.10 95% CI 0.87 to 1.39).16 The first
subsequent RCT (1144 people resident in nursing homes; mean
age 85 years; 75% were women) found no significant difference
between vitamin D3 (10 �g/day) and placebo in hip fracture or any
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non-vertebral fracture (fractures confirmed by hospital discharge
letter or X ray film) after 2 years’ treatment (hip fracture: 50/569
[8.8%] with vitamin D v 47/575 [8.2%] with placebo; RR 1.09, 95%
CI 0.73 to 1.63; non-vertebral fracture: 69/569 [12.1%] with
vitamin D v 76/575 [13.2%] with placebo; RR 0.92, 95% CI 0.66 to
1.27).17 The second subsequent RCT (2686 people; 2037 men
and 649 women; age 65–85 years) reported separate results for
men and women in the trial.18 In women, it found no significant
difference between vitamin D3 and placebo in first fractures at any
site after 5 years (42/326 [13%] with vitamin D3 v 58/323 [18%]
with placebo; RR 0.68, 95% CI 0.46 to 1.01). In women, it also
found no significant difference between vitamin D3 and placebo in
first hip fractures after 5 years (10/326 [3%] with vitamin D3 v

10/323 [3%] with placebo; RR 0.98, 95% CI 0.41 to 2.36) or
vertebral fractures (4/326 [1%] with vitamin D3 v 6/323 [2%] with
placebo; RR 0.65, 95% CI 0.18 to 2.3). Vitamin D analogue
(calcitriol) versus placebo: The systematic review16 also identi-
fied two small RCTs (68 women aged ≥ 54 years) comparing
calcitriol (1,25 dihydroxy vitamin D) versus placebo. It found that
calcitriol significantly reduced new vertebral fractures over 3 years
compared with placebo (fractures confirmed radiologically; 8/34
[23%] with calcitriol v 17/34 [50%] with placebo; RR 0.49, 95%
CI 0.25 to 0.95). Calcium plus vitamin D3 versus placebo: We
found one systematic review (search date 2000, 2 RCTs, 3715
people)16 and one subsequent RCT.19 One of the RCTs identified by
the review (3270 mobile elderly women, aged 69–106 years, living
in nursing homes) found that, compared with placebo, calcium plus
vitamin D3 significantly reduced hip fractures (80/1387 [6%] with
calcium plus vitamin D3 v 110/1403 [8%] with placebo; RR 0.74,
95% CI 0.60 to 0.91) and all non-vertebral fractures (160/1387
[11%] with calcium plus vitamin D3 v 215/1403 [15%] with
placebo; RR 0.75, 95% CI 0.62 to 0.91) over 18 months. This
difference remained significant after 3 years of treatment (hip
fracture: 137/1176 [12%] with calcium plus vitamin D3 v 178/
1127 [16%] with placebo; RR 0.74, 95% CI 0.60 to 0.91; all
non-vertebral fracture: 255/1176 [22%] with calcium plus vitamin
D3 v 308/1127 [27%] with placebo; RR 0.72, 95% CI 0.60 to
0.84). The review did not state how fractures were diagnosed.16 The
other RCT identified by the review (246 women, 199 men, aged 65
years or older, living at home; see comment below) found no
significant difference between calcium plus vitamin D3 and placebo
in hip fractures over 3 years (0/187 [0%] v 1/202 [0.5%]; RR 0.36,
95% CI 0.01 to 8.78), but was underpowered to exclude a clinically
important difference. It found that calcium plus vitamin D reduced
overall non-vertebral fractures compared with placebo (11/187
[6%] with calcium plus vitamin D v 26/202 [13%] with placebo;
RR 0.46, 95% CI 0.23 to 0.90). Fractures were diagnosed by self
report, interview, and validation from case records.16 The subse-
quent RCT (583 women in institutional care, mean age 85 years,
range 64–99 years) found no significant difference between cal-
cium plus vitamin D3 and placebo in hip fracture at 2 years (27/393
[6.9%] with calcium plus vitamin D v 21/190 [11.1%] with placebo;
RR for placebo v calcium plus vitamin D 1.69, 95% CI 0.96 to
3.00).19 Standard or hydroxylated vitamin D alone or with
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calcium versus control (placebo or calcium): We found one
systematic review (search date 1999, 25 RCTs, 8124 postmeno-
pausal women; see comment below), which included RCTs of
standard or hydroxylated vitamin D with or without calcium supple-
mentation in women older than 45 years with an absence of
menses for a minimum of 6 months and a follow up of at least 1
year.20 It analysed combined results for RCTs that used vitamin D
alone or vitamin D plus calcium. It found that standard or hydroxy-
lated vitamin D with or without calcium significantly reduced verte-
bral fractures compared with control (8 RCTs, 1130 women;
RR 0.63, 95% CI 0.45 to 0.88). It found no significant difference
between standard or hydroxylated vitamin D with or without calcium
and control in the occurrence of non-vertebral fractures (6 RCTs,
6187 women; RR 0.77, 95% CI 0.57 to 1.04).

Harms: Vitamin D3 or vitamin D analogue (calcitriol) versus placebo
or calcium: The systematic review found that vitamin D or vitamin D
analogues compared with placebo or calcium increased hypercal-
caemia (5 RCTs, 1009 people; 22/498 [4.4%] with vitamin D or
vitamin D analogues v 18/511 [3.5%] with placebo or calcium;
RR 1.71, 95% CI 1.01 to 2.89).16

Comment: Although some RCTs included both men and women at risk of hip
fracture, it is likely that the results are generalisable to postmeno-
pausal women.16,17 The review that compared vitamin D alone or
plus calcium versus control noted that inferences from the results of
its analysis were limited by the variability of study designs, weak-
nesses in the primary study methods (including lack of blinding in
many studies), the paucity of data, and the inconsistency of results
of included RCTs.20

OPTION CALCITONIN

Olivier Bruyere and Jean-Yves Reginster

One systematic review in postmenopausal women found that calcitonin
reduced vertebral fractures compared with placebo, but found no
significant difference between calcitonin and placebo in non-vertebral
fractures.

Benefits: We found two systematic reviews.21,22 The first systematic review
(search date 2000, 30 RCTs, 3993 postmenopausal women)
included trials of at least 1 year duration, which compared calci-
tonin versus placebo or calcium and/or vitamin D in postmenopau-
sal women.21 It found that calcitonin significantly reduced vertebral
fractures compared with placebo (4 RCTs, 1404 women; RR 0.46,
95% CI 0.25 to 0.87; see comment below). It found no significant
difference between calcitonin and placebo in non-vertebral frac-
tures (3 RCTs, 1481 women; RR 0.52, 95% CI 0.22 to 1.23). The
second systematic review (search date 1996, 14 RCTs, 7 RCTs in
perimenopausal women with crush fractures or osteoporosis, 7
RCTs in men and women with osteoporosis or taking corticosteroids,
1309 people, exact proportions of women and men not specified;
see comment below) compared calcitonin (salcatonin) versus pla-
cebo, no treatment, calcium, or calcium plus vitamin D (see com-
ment below).22 It included three RCTs identified by the first system-
atic review. It found that fewer people developed vertebral or
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non-vertebral fractures with calcitonin compared with no calcitonin,
but the difference was not significant (vertebral fractures: 166/
1190 [14%] people with calcitonin v 96/554 [17%] with no
calcitonin; RR 0.80, 95% CI 0.64 to 1.01; non-vertebral fractures:
RR 0.48, 95% CI 0.20 to 1.15; no further data provided). The
review did not state how fractures were diagnosed.

Harms: The first systematic review found the relative risk for headache from
one included RCT was 0.57 (95% CI 0.34 to 0.93) and that for
climacteric symptoms from another included RCT was 0.20 (95%
CI 0.05 to 0.77).21 It noted that, in general, included trials were
poor in their reporting of adverse events. The second systematic
review gave no information on harms.22

Comment: The first systematic review suggested caution in interpreting the
magnitude of the effect of calcitonin in the pooled estimates.21 The
pooled estimate for vertebral fractures was based on three small
RCTs and a fourth larger RCT with a large variability in results
between them. Losses to follow up were 18.7%, 21%, 45%, and
59.3% in the four RCTs.21 Similar issues were raised in the pooled
estimate for non-vertebral fractures.21 The second systematic
review commented that its conclusions are limited because many of
the RCTs identified did not report the occurrence of fractures, were
not double blinded, and only two of the RCTs identified were of over
2 years’ duration.22

OPTION ENVIRONMENTAL MANIPULATION

John Edwards

We found no RCTs assessing environmental manipulation alone. One RCT
in men and women aged over 70 years found no significant difference in
new fractures over 4 years between health visitor care (aimed at
assessing nutritional deficiencies, reducing smoking and alcohol intake,
improving muscle tone and fitness, assessing medical conditions, use of
medication, improving home environment such as lighting) and control.
Another RCT in men and women aged over 65 years in institutional care
found that a multifactorial intervention (including staff education,
environmental manipulation, exercise, walking aids, drug regimen
reviews, and hip protectors for those considered at higher risk) reduced
hip fractures over 34 weeks compared with usual care.

Benefits: We found no systematic review and no RCTs assessing environmen-
tal manipulation (see glossary, p 1465) alone. We found one RCT
(674 men and women, age > 70 years) comparing health visitor
care (aimed at assessing nutritional deficiencies, reducing smoking
and alcohol intake, improving muscle tone and fitness, assessing
medical conditions and use of medication, and improving home
environment, such as lighting) versus control (not specified).23 It
found no significant difference between health visitor care and
control in new fractures over 4 years (16/350 [4.5%] with health
visitor care v 14/324 [4.3%] with control; RR 1.06, 95% CI 0.52 to
2.13). The RCT did not state how fractures were diagnosed. We
found one further RCT assessing a multifactorial intervention
(including an environmental manipulation component — see ben-
efits of hip protectors, p 1460).24
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Harms: The RCT examining health visitor care gave no information on
harms.23

Comment: Although the RCT examining health visitor care included both men
and women at risk of hip fracture, it is likely that the results are
generalisable to postmenopausal women.23

OPTION EXERCISE

John Edwards

Three RCTs found no significant difference in falls resulting in fracture
over 1 year between exercise (advice to walk briskly three times weekly
or balance and strength exercises plus walking) and control. One small
RCT in postmenopausal women found no significant difference between a
2 year back strengthening exercise programme and usual care in
vertebral fractures over 10 years. Another RCT in men and women aged
over 65 years in institutional care found that a multifactorial intervention
(including staff education, environmental manipulation, exercise, walking
aids, drug regimen reviews, and hip protectors for those considered at
higher risk) reduced hip fractures over 34 weeks compared with usual
care.

Benefits: We found one systematic review (search date 2001, 3 RCTs
comparing exercise versus control in preventing falls resulting in
fracture)25 and one subsequent RCT.26 The review did not perform a
meta-analysis because of the heterogeneity of methods and inter-
ventions among trials.25 The first RCT identified by the review (165
postmenopausal women living in the community who had fractured
an upper limb in the previous 2 years) compared advice to walk
briskly for up to 40 minutes three times weekly versus advice to
carry out upper limb exercises. It found no significant difference
between groups in falls resulting in fracture after 1 year (2/81 [2%]
with brisk walking v 3/84 [4%] with upper limb exercises; RR 0.69,
95% CI 0.12 to 4.03). The second RCT identified by the review (77
women and 22 men, aged > 65 years, living in the community; see
comment below) compared a home based exercise programme
(balance and strength exercises plus walking) versus no exercise
programme for 14 weeks. It found no significant difference between
groups in falls resulting in fracture over 44 weeks (1/45 [2%] with
exercise v 0/48 [0%] with no exercise; RR 3.20, 95% CI 0.13 to
76.48). The third RCT (162 women, 78 men, aged > 75 years; see
comment below) found no significant difference in falls resulting in
fracture over 1 year with a home exercise programme (balance and
strength exercises plus walking) compared with usual care (2/121
[2%] with home exercise v 7/119 [6%] with usual care; RR 0.28,
95% CI 0.06 to 1.33). The review did not state how fractures were
diagnosed in the RCTs.25 The subsequent RCT (65 postmenopausal
women) compared a programme of back muscle strengthening
exercises versus usual care for 2 years.26 It found no significant
difference in vertebral fractures at 10 years between strengthening
exercises and usual care (fractures confirmed radiologically; 3/27
[11.1%] with exercise v 7/23 [30.4%] with usual care; P = 0.85).
We found one further RCT assessing a multifactorial intervention
(including an exercise component — see benefits of hip protectors,
p 1460).24

Fracture prevention in postmenopausal women
M

usculoskeletaldisorders
1459

 BMJ Publishing Group Ltd 2004



Harms: One of the RCTs found that brisk walking significantly increased the
number of falls compared with control (15.0/100 person years,
95% CI 1.4/100 person years to 29.0/100 person years — see
methods, p 1453).25 This result should be interpreted with caution
as reporting of falls is subject to recall bias.

Comment: Most of the RCTs identified by the review examined falls rather than
fractures as the main outcome of interest.25

OPTION HIP PROTECTORS

John Edwards

One systematic review in elderly residents of nursing homes and one
subsequent RCT found that hip protectors reduced hip fractures over
9–19 months compared with no hip protectors, whereas four other
subsequent RCTs found no significant difference in hip fractures between
groups. One other subsequent RCT in men and women aged over 65 years
in institutional care found that a multifactorial intervention (including
staff education, environmental manipulation, exercise, walking aids, drug
regimen reviews, and hip protectors for those considered at higher risk)
reduced hip fractures over 34 weeks compared with usual care. RCTs
found no significant difference between hip protectors and no hip
protectors in the occurrence of pelvic fractures.

Benefits: Hip fractures: We found one systematic review27 and six subse-
quent RCTs.24,28–32 The systematic review (search date 2000)
identified six RCTs (3412 people, predominantly women; see com-
ment below) assessing the effects of hip protectors versus no hip
protectors on hip fractures.27 It could not perform a meta-analysis
of all of the RCTs because some of the RCTs used cluster randomi-
sation and others randomised individuals. In the RCTs that ran-
domised individuals, the review found that hip protectors signifi-
cantly reduced hip fractures over 9–19 months compared with no
hip protectors (3 RCTs, 202 people, 90–100% women in 2 RCTs,
proportion of women and men not stated in 1 RCT; 4/111 [4%] v

15/91 [16%]; RR 0.22, 95% CI 0.09 to 0.57). The review did not
state how fractures were diagnosed.27 The first subsequent RCT
(164 women, mean age 83 years) found that hip protectors
significantly reduced hip fractures over about 1 year compared with
control (1/88 [1%] v 8/76 [10%]; RR 0.11, 95% CI 0.01 to 0.84).28

The RCT did not state how fractures were diagnosed. The second
subsequent RCT (64 women and 8 men in a nursing home, age
71–96 years) found no significant difference between hip protec-
tors and no hip protectors in hip fractures over 1 year (1/36 [3%] v

7/36 [19%]; RR 0.14, 95% CI 0.02 to 1.10), but it was too small to
exclude a clinically important difference (see comment below).29

The RCT did not state how hip fractures were diagnosed. The third
subsequent RCT (174 women aged ≥ 75 years) found no significant
difference in hip fractures between hip protectors and no hip
protectors at 18 months (8/86 [9.3%] with hip protectors v 7/88
[8.0%] without; RR 1.17, 95% CI 0.44 to 3.08).30 It may have
lacked power to exclude a clinically important difference. The RCT
did not state how hip fractures were diagnosed. The fourth subse-
quent RCT was a cluster randomised trial (439 men and women
resident in institutional care, aged ≥ 65 years, 72% women).24 It
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compared a multifactorial intervention (including staff education,
environmental manipulation [see glossary, p 1465], exercise, walk-
ing aids, drug regimen reviews, and hip protectors for those consid-
ered at higher risk) versus usual care for 34 weeks. It found that the
multifactorial intervention significantly reduced hip fractures over
34 weeks compared with usual care (3/188 [1.6%] with active
intervention v 12/196 [6.1%] with usual care; RR 0.26, 95%
CI 0.07 to 0.91). The RCT did not state how hip fractures were
diagnosed. It was not clear which components of the intervention
were responsible for reported effects. The fifth subsequent RCT was
a cluster randomised trial (49 nursing homes, 942 residents aged
70 years or older, of which 813 were women, at “high risk” of falling;
see comment below), which compared education (structured edu-
cation of staff about hip protectors who then taught residents) plus
the provision of free hip protectors versus usual care (brief informa-
tion about hip protectors to the study co-ordinator and two hip
protectors provided for demonstration purposes).31 It found no
significant difference between groups in the proportion of people
with hip fractures after 15 months (21/459 [5%] people with
intervention v 39/483 [8%] with usual care; RR 0.57, CI not
reported; absolute risk difference –3.5%, 95% CI –7.3% to
+0.3%). The sixth subsequent RCT (561 people of which 501 were
women, age 70 years or over, living in sheltered housing or residen-
tial or nursing homes, at “high risk” of falls) found no significant
difference in the occurrence of first hip fractures between provision
of hip protector plus education (on bone health and risk factors for
falls) and education alone (hip fracture: 18/276 [6%] with hip
protector plus education v 19/285 [7%] with education alone;
RR 0.98, 95% CI 0.52 to 1.82; see comment below).32 Pelvic
fractures: The systematic review identified three RCTs.27 It could
not perform a meta-analysis because of different trial methods. All
three RCTs included men and women (see comment below). The
first RCT (1801 people aged > 75 years, about 80% women)
identified by the review found no significant difference in pelvic
fractures over a mean 11–15 months between hip protectors and
no hip protectors (2/653 [0.3%] with hip protectors v 12/1148 [1%]
with no hip protectors; RR 0.29, 95% CI 0.07 to 1.31). The second
RCT identified by the review (665 people aged > 69 years living in
a nursing home, 70% women) found no significant difference in
pelvic fractures over 11 months (0/247 [0%] with hip protectors v

2/418 [0.5%] with no hip protectors; RR 0.34, 95% CI 0.02 to
7.01). The third RCT identified by the review (64 men and 8 women,
aged 71–96 years living in a nursing home) found no significant
difference between hip protectors and no hip protectors in pelvic
fractures over 12 months, but it may have been too small to exclude
a clinically important difference (0/36 [0%] with hip protectors v

2/36 [5%] with no hip protectors; RR 0.20, 95% CI 0.01 to 4.03).
The review did not state how fractures were diagnosed in the
RCTs.27 One subsequent RCT (174 women aged ≥ 75 years) found
no significant difference in pelvic fractures at 18 months between
hip protectors and no hip protectors (2/86 [2.3%] with hip protec-
tors v 2/88 [2.3%] with no hip protectors; RR 1.02, 95% CI 0.15 to
7.10; not stated whether fractures were radiologically confirmed).30

However, the RCT may have lacked power to exclude a clinically
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important difference. Another subsequent RCT (561 people of
whom 501 were women, age 70 years or over, living in sheltered
housing or residential or nursing homes, at “high risk” of falls) found
no significant difference in pelvic fractures between provision of hip
protector plus education (on bone health and risk factors for falls)
and education alone (pelvic fractures: 2/276 [0.7%] with hip
protector plus education v 3/285 [1%] with education alone;
RR 0.69, 95% CI 0.12 to 4.09; see comment below).32 It did not
state whether pelvic fractures were radiologically confirmed.

Harms: Non-hip or non-pelvic fractures and injuries: One of the RCTs
identified by the review (665 people) found no significant difference
between hip protectors and no hip protectors in non-hip fractures
over 11 months (15/247 [6.1%] with hip protectors v 25/418
[6.0%] with no hip protectors; RR 1.02, 95% CI 0.55 to 1.89).27

Another small RCT identified by the review found no significant
difference in non-hip fractures between hip protectors and no hip
protectors (2/35 [5.7%] with hip protectors v 0/24 [0%] with no hip
protectors; RR 3.47, 95% CI 0.17 to 69.27). A third RCT identified
by the review (1801 people) also found no significant difference in
the proportion of people with lower limb or other non-hip fractures
over a mean of 11–15 months between hip protectors and no hip
protectors (23/653 [3.5%] with hip protectors v 59/1148 [5.1%]
with no hip protectors; RR 0.69, 95% CI 0.43 to 1.10). The first
subsequent RCT found no significant difference in non-hip fractures
over a mean 377 days between hip protectors and no hip protectors
(2/88 [2.3%] with hip protectors v 0/76 [0%] with no hip protec-
tors).28 Another RCT found no significant difference in non-hip and
non-pelvic fractures after 18 months (4/86 [4.7%] with hip protec-
tors v 2/88 [4.5%] with no hip protectors; RR 1.02, 95% CI 0.26 to
3.96), but it may have been too small to exclude a clinically
important difference.30 One cluster randomised RCT found no
significant difference between hip protectors plus education and
usual care in non-hip fractures (35/459 [8%] with intervention v

32/483 [7%] with usual care; absolute risk difference +1%, 95% CI
–4% to +6%; see comment below).31 One RCT found no significant
difference in non-hip non-pelvic fractures between hip protector
plus education and education alone (14/276 [5%] with intervention
v 11/285 [4%] with education alone; RR 1.31, 95% CI 0.61 to
2.84; see comment below).32 Falls: One of the RCTs identified by
the review found that hip protectors increased the proportion of
people who fell on the hip compared with no hip protectors, but the
difference was not significant (8/101 [7.9%] v 1/40 [2.5%];
RR 3.17, 95% CI 0.41 to 24.5).27 The first subsequent RCT found
no significant difference in the proportion of people sustaining one
or more falls over about 1 year (40/88 [45%] v 28/76 [37%];
RR 1.23, 95% CI 0.85 to 1.79).28 The other five RCTs identified by
the review27 and the second subsequent RCT29 found a similar
incidence of falls with hip protectors compared with no hip protec-
tors, but gave no information on the proportion of people who fell.
These results should be interpreted with caution as reporting of falls
is subject to recall bias. Mortality: One RCT identified by the review
found no significant difference in mortality over 12 months between
hip protectors and no hip protectors (6/36 [17%] with hip protectors
v 8/36 [22%] with no hip protectors; RR 0.75, 95% CI 0.29 to
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1.94).27 The first subsequent RCT also found no significant differ-
ence in mortality between hip protectors and no hip protectors but
it may have been too small to exclude a clinically important
difference (6/88 [7%] with hip protectors v 8/76 [10%] with no hip
protectors; RR 0.65, 95% CI 0.23 to 1.78).28 Hospital admission:
One of the RCTs identified by the review found no significant
difference between hip protectors and no hip protectors in the
proportion of people permanently hospitalised over 12 months
(10/36 [28%] with hip protectors v 9/36 [25%] with no hip protec-
tors; RR 1.11, 95% CI 0.51 to 2.41).27 The first subsequent RCT
found no significant difference in the proportion of people who were
hospitalised for reasons other than fracture over a mean of 377
days, but it may have been too small to exclude a clinically
important difference (10/88 [11%] with hip protectors v 9/76 [12%]
with no hip protectors; RR 0.96, 95% CI 0.41 to 2.24).28

Comment: Much of the evidence is taken from RCTs that included both men
and women at risk of hip fracture. However, it is likely that the
results are generalisable to postmenopausal women.24,27 The
results of the second subsequent RCT should be interpreted with
caution as 60% of people who entered the trial were lost to follow
up.29 The RCT had protocol violations as three people were allo-
cated to the hip protector group after randomisation when people
initially randomised to hip protectors refused to wear them.29 The
fifth subsequent RCT may have been underpowered and included
the possibility of selection bias.31 The sixth subsequent RCT had
methodological problems in that it was found post hoc to be
underpowered and so the study period was extended from
52 weeks to a mean of 69.6 weeks to increase the total burden of
fractures and hence the power of the study.32

OPTION HORMONE REPLACEMENT THERAPY

We found insufficient evidence of benefit, but reliable evidence of harm.
One systematic review in postmenopausal women found that hormone
replacement therapy reduced vertebral fractures compared with control.
However, another systematic review and one subsequent RCT in
postmenopausal women found no significant difference in vertebral
fractures. Two systematic reviews and two subsequent RCTs provided
insufficient evidence on the effects of hormone replacement therapy on
non-vertebral fractures. One large RCT of oestrogen plus progestin versus
placebo for primary prevention of coronary heart disease in healthy
postmenopausal women was stopped because hormonal treatment
increased risks of invasive breast cancer, coronary events, stroke, and
pulmonary embolism.

Benefits: Vertebral fractures: We found two systematic reviews33,34 and
one subsequent RCT.35 The first systematic review (search date
2001, 13 RCTs, mean age 48–73 years) included RCTs of post-
menopausal women who were healthy, or who also had coronary
artery disease, a vertebral fracture, or established osteoporosis.33 It
included RCTs that compared hormone replacement therapy (HRT)
with placebo, calcium with or without vitamin D, or no treatment,
with a follow up of at least 1 year. It found that HRT significantly
reduced the incidence of vertebral fractures compared with control
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(13 RCTs; 42/3507 [1.2%] with HRT v 63/3216 [2%] with control;
RR 0.67, 95% CI 0.45 to 0.98). The second systematic review
(search date 1999) included RCTs that evaluated HRT in postmeno-
pausal women.34 The HRT could be given in conjunction with a
calcium and vitamin D supplement provided the comparison group
received the same supplement, and the follow up was at least 1
year. It excluded three RCTs included in the first systematic review33

on methodological grounds.34 It found no significant difference
between HRT and control in the incidence of vertebral fractures (5
RCTs, 3385 women; RR 0.66, 95% CI 0.41 to 1.07). The subse-
quent RCT (16 608 postmenopausal women, age 50–79 years)
found that HRT (oestrogen plus progestin) significantly reduced
vertebral fractures compared with placebo (HR 0.66, 95% CI 0.44
to 0.98).35 However, after adjustment for multiple statistical testing
as outlined in the monitoring plan, the difference between groups
was no longer statistically significant (HR 0.66, 95% CI 0.32 to
1.34). Non-vertebral fractures: We found two systematic
reviews34,36 and two subsequent RCTs35,37 comparing HRT versus
placebo, no treatment, calcium, or calcium plus vitamin D. The first
review (search date 2000, 22 RCTs, 8774 women) found that HRT
compared with placebo, no treatment, calcium, or calcium plus
vitamin D significantly reduced the proportion of women with non-
vertebral fractures after 1–10 years’ follow up (258/4929 [5%] v

307/3845 [8%]; RR 0.73, 95% CI 0.56 to 0.94).36 This reduction
remained significant in women taking HRT who had a mean age
younger than 60 years (14 RCTs: RR 0.67, 95% CI 0.46 to 0.98; no
further data provided). When RCTs in women with a mean age of 60
years or older were analysed, the review found no significant
difference in non-vertebral fractures between HRT and placebo (8
RCTs: RR 0.88, 95% CI 0.71 to 1.08; no further data provided).36

The second review (search date 1999) found no significant differ-
ence between HRT and control in non-vertebral fractures (6 RCTs,
5383 postmenopausal women; RR 0.87, 95% CI 0.71 to 1.08).34

One large subsequent RCT (2763 postmenopausal women aged
< 80 years) found no significant difference between HRT and
placebo in hip fractures (fractures confirmed radiologically;
14/1380 [1.0%] with HRT v 13/1383 [0.9%] with placebo; RR 1.1,
95% CI 0.5 to 2.3) or wrist fracture (29/1380 [2.1] with HRT v

29/1383 [2.0] with placebo; RR 1.0, 95% CI 0.6 to 1.7), but it may
have been too small to exclude a clinically important difference
because the outcomes of interest were rare.37 The second subse-
quent RCT (16 608 healthy postmenopausal women aged 50–79
years) compared oestrogen plus progestin versus placebo.35 It
found that HRT significantly reduced hip fractures after a mean 5.2
years’ follow up compared with placebo (fractures confirmed radio-
logically; 44/8506 [0.52%] with HRT v 62/8102 [0.77%] with
placebo; RR of hip fracture 0.66, 95% CI 0.45 to 0.98). However,
after adjustment for multiple significance testing as specified in the
monitoring plan, the difference was no longer significant (RR 0.66,
95% CI 0.33 to 1.33).

Harms: In one of the RCTs identified by the review assessing non-vertebral
fractures, 96/464 women (21%) withdrew from the trial, and more
women withdrew from the HRT groups than from the non-HRT
groups (72/232 [31%] women v 24/232 [10%]; RR 3.0, 95%
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CI 2.0 to 4.6).38 The most common reasons cited for withdrawal
were menstrual disorders and headache. The second subsequent
RCT comparing oestrogen plus progestin versus placebo as a
primary prevention strategy for coronary heart disease in healthy
postmenopausal women was stopped after 5.2 years’ follow up
because of increased risk of invasive breast cancer, coronary
events, stroke, and pulmonary embolism among women receiving
HRT compared with placebo (invasive breast cancer: 166/8506
[2.0%] with HRT v 124/8102 [1.5%] with placebo; RR 1.3, 95%
CI 1.0 to 1.6; coronary events: 164/8506 [1.9%] with HRT v

122/8102 [1.5%] with placebo; RR 1.3, 95% CI 1.0 to 1.6; stroke:
127/8506 [1.5%] with HRT v 85/8102 [1.1%] with placebo;
RR 1.4, 95% CI 1.1 to 1.9; pulmonary embolism: 70/8506 [0.8%]
with HRT v 31/8102 [0.4%] with placebo; RR 2.1, 95% CI 1.4 to
3.3).35 See also HRT under secondary prevention of ischaemic
cardiac events, p 197.

Comment: In the second RCT identified by the review assessing non-vertebral
fractures,36 the use of multiple treatment groups without the
correct statistical analyses limits the validity of the study results.38

In the subsequent large RCT (2763 postmenopausal women aged
< 80 years), prevention of fractures was a secondary outcome, the
primary outcome was the secondary prevention of coronary heart
disease.37 In addition to the RCTs described, we found many
observational studies with conflicting results.2,39–45 One non-
systematic review of 11 observational studies found a reduced risk
of hip fracture in women taking oestrogen compared with non-
users.2 A prospective cohort study (9704 women, age ≥ 65 years)
found a significant reduction in radiologically confirmed hip frac-
tures with oral oestrogen only in women who started HRT within 5
years of menopause and who used it continuously thereafter.42

Other observational studies found similar fracture rates with HRT
compared with no HRT.46 We found no observational studies that
detected an increased risk of fracture with HRT. Several observa-
tional studies found that only 8–20% of women continued HRT for
at least 3 years.47,48

GLOSSARY
Environmental manipulation This involves the restructuring of a person’s envi-
ronment to remove hazards and reduce the risk of falling or of a fall resulting in
fracture.
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QUESTIONS

Effects of treatments for acute gout . . . . . . . . . . . . . . . . . . . . . . .1470
Effects of treatments to prevent gout in people with prior acute
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INTERVENTIONS

TREATMENT OF ACUTE GOUT
Unknown effectiveness
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Non-steroidal anti-inflammatory
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PREVENTION OF RECURRENT
GOUT

Unknown effectiveness
Advice to lose weight. . . . . . .1473
Advice to reduce alcohol intake

. . . . . . . . . . . . . . . . . . ...1473

Advice to reduce dietary intake of
purines . . . . . . . . . . . . . . .1473

Allopurinol . . . . . . . . . . . . . .1474
Benzbromarone . . . . . . . . . .1474
Colchicine . . . . . . . . . . . . . .1473
Probenecid . . . . . . . . . . . . . .1474
Sulphinpyrazone . . . . . . . . . .1474

To be covered in future updates
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Key Messages

Treatment of acute gout
¶ Corticosteroids We found no RCTs on the effects of intra-articular, parenteral,

or oral corticosteroids in people with gout.
¶ Non-steroidal anti-inflammatory drugs One RCT provided limited evidence

that tenoxicam reduced short term pain and tenderness in people with gout
compared with placebo. However, this study was too small to provide reliable
conclusions. We found no RCTs comparing other non-steroidal anti-
inflammatory drugs with placebo in people with gout. Five RCTs found no
significant difference in efficacy between different non-steroidal anti-
inflammatory drugs in people with acute gout; however, these RCTs may have
lacked power to detect clinically relevant differences. One equivalence study
found that etoricoxib and indometacin had equivalent effects on pain, but that
indometacin was associated with more adverse effects.

¶ Oral colchicine One small RCT provided limited evidence that colchicine
improved pain in people with gout. However, we were unable to draw reliable
conclusions from this small RCT. The high incidence of adverse effects in
people taking colchicine precludes its use as routine treatment.

Prevention of recurrent gout
¶ Advice to lose weight, reduce alcohol intake, or reduce dietary intake of

purines; allopurinol; benzbromarone; colchicine; probenecid; sulphin-
pyrazone We found no RCTs on the effects of these treatments to prevent
recurrent gout.
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DEFINITION Gout is a syndrome caused by deposition of urate crystals.1 It
typically presents as an acute monoarthritis of rapid onset. The first
metatarsophalangeal joint is the most commonly affected joint
(podagra). Gout also affects other joints: joints in the foot, ankle,
knee, wrist, finger, and elbow are the most frequently affected.
Crystal deposits (tophi) may develop around hands, feet, elbows,
and ears. Diagnosis is usually made clinically. The American College
of Rheumatology criteria for diagnosing gout are as follows: (1)
characteristic urate crystals in joint fluid; (2) a tophus proved to
contain urate crystals; or (3) the presence of six or more defined
clinical laboratory and x ray phenomena (see table 1, p 1476).2 We
have included studies of people meeting the ACR criteria, studies in
which the diagnosis was made clinically, and studies that used other
criteria.

INCIDENCE/
PREVALENCE

Gout is more common in older people and men.3 In people aged
65–74 years in the UK, the prevalence is about 50/1000 in men
and about 9/1000 in women.4 The annual incidence of gout in
people aged over 50 years in the USA is 1.6/1000 for men and
0.3/1000 for women.5 Gout may be more common in some
non-white ethnic groups.3 Cohort studies of former medical stu-
dents found the annual incidence of gout to be 3.1/1000 in black
men and 1.8/1000 in white men.6 After correcting for the higher
prevalence of hypertension among black men, which is a risk factor
for gout, the relative risk of gout in black men compared with white
men was 1.3 (95% CI 0.77 to 2.19).

AETIOLOGY/
RISK FACTORS

Urate crystals form when serum urate concentration exceeds
0.42 mmol/L.7 Serum urate concentration is the principal risk factor
for a first attack of gout,8 although 40% of people have normal
serum urate concentration during an attack of gout.7,9–11 A cohort
study of 2046 men followed for about 15 years found that the
annual incidence is about 0.4% in men with a urate concentration
of 0.42–0.47 mmol/L, rising to 4.3% when serum urate concentra-
tion is 0.45–0.59 mmol/L.12 A 5 year longitudinal study of 223
asymptomatic men with hyperuricaemia estimated 5 year cumula-
tive incidence of gout to be 10.8% for those with baseline serum
urate of 0.42–0.47 mmol/L, 27.7% for baseline urate
0.48–0.53 mmol/L, and 61.1% for baseline urate levels of
0.54 mmol/L or more.8 The study found that a 0.6 mmol/L differ-
ence in baseline serum urate increased the odds of an attack of
gout by a factor of 1.8 (OR adjusted for other risk factors for gout:
1.84, 95% CI 1.24 to 2.72). It also found that alcohol and diuretics
were risk factors for gout (adjusted OR for any alcohol intake v no
alcohol intake: 3.45, 95% CI 1.58 to 7.56; adjusted OR for diuret-
ics v no diuretics: OR 6.55, 95% CI 2.98 to 14.35). Other sug-
gested risk factors for gout include obesity, insulin resistance,
dyslipidaemia, hypertension, and cardiovascular disorders.13,14

PROGNOSIS We found few reliable data about prognosis or complications of
gout. One study found that 3/11 (27%) people with untreated gout
of the first metatarsophalangeal joint experienced spontaneous
resolution after 7 days.15 A case series of 614 people with gout who
had not had treatment to reduce urate levels, and could recall the
interval between first and second attacks, reported recurrence rates
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of 62% after 1 year, 78% after 2 years, and 84% after 3 years.16 An
analysis of two prospective cohort studies of 371 black and 1181
white male former medical students followed up for about 30 years
found no significant difference in risk of coronary heart disease in
men who had developed gout compared with men who had not
(RR 0.85, 95% CI 0.40 to 1.81).17

AIMS OF
INTERVENTION

For treating gout: to reduce the severity and duration of pain and
loss of function, with minimal adverse effects of treatment. For
preventing recurrence: to reduce the frequency and severity of
recurrent attacks, and minimise the adverse effects of
interventions.

OUTCOMES For treating gout: severity of symptoms (pain scores, proportion of
people with improved symptoms), adverse effects of treatment. For
preventing recurrence (over 6 months): number of recurrent
episodes a year, severity of recurrent episodes a year, adverse
effects of treatment.

METHODS Clinical Evidence search and appraisal August 2003 and hand
searches of selected references. Only papers with 6 months or
longer of follow up were included for prevention of recurrent gout.
We excluded studies that were non-randomised, had 10 or fewer
people in each treatment arm, had more than 20% loss to follow
up, were crossover trials that did not present results before crosso-
ver, were not fully published (e.g. abstracts of conference proceed-
ings, which could not be appraised for quality), or which reported
only non-clinical outcomes such as serum urate levels.

QUESTION What are the effects of treatments for acute gout?

OPTION NON-STEROIDAL ANTI-INFLAMMATORY DRUGS

One RCT provided limited evidence that tenoxicam reduced short term
pain and tenderness in people with gout compared with placebo.
However, this study was too small to provide reliable conclusions. We
found no RCTs comparing other non-steroidal anti-inflammatory drugs
with placebo in people with gout. Five RCTs found no significant
difference in efficacy between different non-steroidal anti-inflammatory
drugs in people with acute gout; however, these RCTs may have lacked
power to detect clinically relevant differences. One equivalence study
found that etoricoxib and indometacin had equivalent effects on pain, but
that indometacin was associated with more adverse effects.

Benefits: We found no systematic review. Versus placebo: We found one
RCT (30 people aged 21–70 years with gout of the knee, ankle,
wrist, big toe, or elbow), which compared tenoxicam (40 mg once
daily) with placebo.18 Tenoxicam significantly increased the propor-
tion of people showing at least a 50% reduction in pain and
tenderness compared with placebo after 1 day (pain and tender-
ness assessed on a four point scale: “disappeared”, “improved by
≥ 50%”, “unchanged or improved by < 50%”, or “increased”; AR for
“pain improved by ≥ 50%”: 10/15 [67%] with tenoxicam v 4/15
[26%] with placebo; P < 0.05; AR for “tenderness improved by
≥ 50%”: 6/15 [40%] with tenoxicam v 1/15 [7%] with placebo;
P < 0.05; AR for “pain on mobilisation improved ≥ 50%”: 4/15
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[27%] with tenoxicam v 1/15 [7%] with placebo; P < 0.05). How-
ever, it found no significant difference between tenoxicam and
placebo in physician rated efficacy after 4 days (physician rated
efficacy “good or excellent”: 7/15 [47%] with tenoxicam v 4/15
[26%] with placebo; P value not reported).18 Versus each other:
We found six RCTs.19–24 All found no significant difference in
effectiveness between different types of non-steroidal anti-
inflammatory drugs. However, they may have lacked power to show
differences or establish equivalence. The first RCT (150 men with
gout for < 24 hours, mean age 49 years) was an equivalence study,
which compared indometacin ([indomethacin] 50 mg three times
daily) with etoricoxib (120 mg once daily).19 It found indometacin
and etoricoxib had equivalent effects on pain after 2–5 days (pain
measured on a Likert scale: 0 = no pain to 4 = extreme pain;
difference +0.11, 95% CI –0.14 to +0.35; equivalence prespeci-
fied as ± 0.5). The second RCT (93 people with gout) compared
indometacin (200 mg for 1 day in divided doses followed by a
reducing regimen for 28 days) with azapropazone (600 mg 3 times
daily for 4 days followed by 600 mg twice daily for 28 days).20 It
found no significant difference in the proportion of people who
reported that the treatment “suited them” after 4 days (35/47
[74%] with indometacin v 40/46 [87%] with azapropazone; P value
quoted as “not significant”). The third RCT (61 people with gout
aged 18–75 years) compared etodolac (300 mg twice daily) with
naproxen (500 mg twice daily).21 It found no significant difference
in pain between etodolac and naproxen after 2, 4, or 7 days
(assessed on a scale 0–5, higher scores indicating worse pain;
mean pain score at 2 days: 2.6 with etodolac v 2.8 with naproxen;
P value quoted as “not significant”; mean pain score at 4 days: 1.8
with etodolac v 2.0 with naproxen; P value quoted as “not signifi-
cant”; mean pain score at 7 days: 1.4 with etodolac v 1.4 with
naproxen; P value quoted as “not significant”). The fourth RCT (60
people with gout aged 18–75 years) compared etodolac (300 mg
twice daily) with naproxen (500 mg twice daily).22 It found no
significant difference in pain between etodolac and naproxen after
1, 2, 4, and 7 days (assessed on a five point rating scale: 1 = no
pain to 5 = very severe pain; results presented graphically, no AR or
P values reported). The fifth RCT (59 people with gout for < 48
hours, aged 35–88 years) compared indometacin (up to 225 mg for
1 day in divided doses followed by 50 mg 3 times daily) versus
ketoprofen (450 mg in divided doses for 1 day followed by 100 mg
3 times daily).23 It found no significant difference in pain score
between indometacin and ketoprofen after 2, 5, or 8 days
(assessed on a four point scale: 0 = no pain to 3 =severe pain;
mean pain score at 2 days: 0.9 with indometacin v 1.1 with
ketoprofen; P value quoted as “not significant”; mean pain score at
5 days: 0.8 with indometacin v 1.3 with ketoprofen; P value quoted
as “not significant”; mean pain score at 8 days: 0.3 with indomet-
acin v 0.4 with ketoprofen; P value quoted as “not significant”). The
sixth RCT (29 people with gout) compared indometacin (50 mg 4
times daily for 4 days followed by 25 mg 4 times daily for 5 days)
with flurbiprofen (100 mg 4 times daily for 1 day followed by 50 mg
4 times daily for 5 days).24 It found no significant difference
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between indometacin and flurbiprofen in the proportion of people
with improved pain at rest after 2 days (proportion with improved
pain at rest: 11/12 [92%] with indometacin v 11/12 [92%] with
flurbiprofen; P value not reported). Versus other treatments: We
found no RCTs.

Harms: The harms of non-steroidal anti-inflammatory drugs are considered
in detail elsewhere in Clinical Evidence (see non-steroidal anti-
inflammatory drugs, p 1551) and include gastrointestinal ulceration
and haemorrhage. The first RCT found that indometacin produced
significantly more adverse events than etoricoxib (proportion with
adverse events: 17/75 [23%] with etoricoxib v 35/75 [47%] with
indometacin; P = 0.003).19 No differences in important adverse
event rates were found when indometacin was compared with
ketoprofen,23 azapropazone,20 or flurbiprofen.24 Neither study
comparing etodolac versus naproxen reported any important
adverse events.21,22

Comment: Versus placebo: The RCT comparing tenoxicam versus placebo
conducted multiple significance tests and no adjustment was
reported for this.18 Versus each other: Phenylbutazone and
indometacin were established as treatments for gout based on
uncontrolled studies. Only the comparison between etoricoxib and
indometacin was powered to show equivalence in efficacy between
the two compounds tested.18 Etoricoxib, a selective inhibitor of
cyclo-oxygenase-2, may be a useful alternative to conventional
non-steroidal anti-inflammatory drugs for people at high risk of
gastrointestinal adverse effects. We found five RCTs that compared
phenylbutazone with other non-steroidal anti-inflammatory drugs.
These have not been considered further because phenylbutazone
for gout has been restricted in many countries because it can cause
aplastic anaemia and other serious adverse effects.25

OPTION CORTICOSTEROIDS

We found no systematic review or RCTs on the effects of parenteral, oral,
or intra-articular corticosteroids in people with gout.

Benefits: We found no systematic review or RCTs.

Harms: We found insufficient evidence in people with gout. Potential harms
of oral corticosteroids are covered elsewhere in Clinical Evidence

(see asthma, p 1966).

Comment: None.

OPTION ORAL COLCHICINE

One small RCT provided limited evidence that colchicine improved pain in
people with gout. However, we were unable to draw reliable conclusions
from this RCT. The high incidence of adverse effects associated with
colchicine precludes its use as routine treatment for acute gout.

Benefits: We found no systematic review. Versus placebo: We found one
small RCT (43 hospital inpatients with gout confirmed by synovial
fluid examination, aged 55–91 years; 40/43 were men), which
compared colchicine (1 mg followed by 0.5 mg every 2 hours as
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tolerated or until complete response) versus placebo.26 It found
that colchicine reduced pain compared with placebo after 48 hours
(pain assessed on a 10 cm visual analogue scale; proportion with
≥ 50% improvement in pain: 73% with colchicine v 36% with
placebo; P < 0.05).

Harms: The RCT found that all participants taking colchicine experienced
diarrhoea, vomiting, or both, within about 24 hours; 5/21 [24%]
participants taking placebo developed nausea.26 The 50% improve-
ment in pain occurred before diarrhoea and vomiting in 9/22 (40%),
after the onset of diarrhoea and vomiting in 12/22 (55%), and at
the same time in one.

Comment: Colchicine has been used since antiquity to treat gout. A large
number of observational studies support its use. Although it may be
efficacious, narrow benefit to toxicity ratio limits its use in people
with gout.27

QUESTION What are the effects of treatments to prevent gout in
people with prior acute episodes?

OPTION COLCHICINE

We found no RCTs on the effects of colchicine in preventing attacks of
gout in people with prior episodes.

Benefits: We found no systematic review or RCTs.

Harms: We found no RCTs.

Comment: None.

OPTION ADVICE TO LOSE WEIGHT

We found no RCTs on the effects of advice to lose weight to prevent
attacks of gout in people with prior episodes.

Benefits: We found no systematic review or RCTs.

Harms: We found no RCTs.

Comment: None.

OPTION ADVICE TO REDUCE ALCOHOL INTAKE

We found no RCTs on the effects of advice to reduce alcohol intake to
prevent attacks of gout in people with prior episodes.

Benefits: We found no systematic review or RCTs.

Harms: We found no RCTs.

Comment: None.

OPTION ADVICE TO REDUCE DIETARY INTAKE OF PURINES

We found no RCTs on the effects of advice to reduce dietary intake of
purines to prevent attacks of gout in people with prior episodes.
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Benefits: We found no systematic review or RCTs.

Harms: We found no RCTs.

Comment: None.

OPTION ALLOPURINOL

We found no RCTs on the effects of allopurinol to prevent attacks of gout
in people with prior episodes.

Benefits: We found no systematic review or RCTs.

Harms: We found no RCTs.

Comment: We found one quasi-randomised trial (37 men with a history of gout,
aged 27–78 years), which compared probenecid 1–2 g daily versus
allopurinol 300–600 mg daily.28 Both groups took prophylactic
colchicine during the first few months of treatment. Treatment
allocation was by the last digit of the hospital number. The trial
found no significant difference between probenecid and allopurinol
for recurrence after a mean follow up of 18.6 months (recurrence
free: 8/17 [47%] with probenecid v 9/20 [45%]; no P value stated).
However, results may have been biased by non-random treatment
allocation and because five people allocated to probenecid received
sulphinpyrazone instead.

OPTION PROBENECID

We found no RCTs on the effects of probenecid to prevent attacks of gout
in people with prior episodes.

Benefits: We found no systematic review or RCTs (see comment below).

Harms: We found no RCTs.

Comment: We found one quasi-randomised trial (37 men with a history of gout,
aged 27–78 years), which compared probenecid 1–2 g daily versus
allopurinol 300–600 mg daily.28 See comment under allopurinol for
details, p 1474.

OPTION SULPHINPYRAZONE

We found no RCTs on the effects of sulphinpyrazone to prevent attacks of
gout in people with prior episodes.

Benefits: We found no systematics review or RCTs.

Harms: We found no RCTs.

Comment: None.

OPTION BENZBROMARONE

We found no RCTs on the effects of benzbromarone to prevent attacks of
gout in people with prior episodes.

Benefits: We found no systematic review or RCTs.

Harms: We found no RCTs.

Comment: None.
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TABLE 1 American College of Rheumatology criteria for acute
gout (people must fulfill six or more criteria; see text,
p 1469).2

1 More than one attack of acute arthritis
2 Maximum inflammation developed within 1 day
3 Monoarthritis attack
4 Redness observed over joints
5 First metatarsophalangeal joint painful or swollen
6 Unilateral first metatarsophalangeal joint attack
7 Unilateral tarsal joint attack
8 Tophus (proved or suspected)
9 Hyperuricaemia
10 Asymmetric swelling within a joint on x ray film
11 Subcortical cysts without erosions on x ray film
12 Monosodium urate monohydrate microcrystals in joint fluid during

an attack
13 Joint culture negative for organism during attack
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Herniated lumbar disc
Search date August 2003

Jo Jordan, Tamara Shawver Morgan, and James Weinstein

QUESTIONS

Effects of drug treatments . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .1479
Effects of non-drug treatments . . . . . . . . . . . . . . . . . . . . . . . . . . .1482
Effects of surgery . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .1486

INTERVENTIONS

Likely to be beneficial
Microdiscectomy (as effective as

standard discectomy) . . . . .1487
Spinal manipulation . . . . . . .1483
Standard discectomy (short term

benefit) . . . . . . . . . . . . . . .1486

Unknown effectiveness
Acupuncture New . . . . . . . .1485
Advice to stay active . . . . . . .1483
Analgesics . . . . . . . . . . . . . .1480
Antidepressants . . . . . . . . . .1480
Automated percutaneous

discectomy . . . . . . . . . . . .1488
Exercise therapy New . . . . . .1485
Heat or ice . . . . . . . . . . . . . .1483
Laser discectomy . . . . . . . . .1489

Massage . . . . . . . . . . . . . . .1483
Muscle relaxants. . . . . . . . . .1480

Unlikely to be beneficial
Bed rest . . . . . . . . . . . . . . . .1482
Epidural corticosteroid

injections . . . . . . . . . . . . .1480
Non-steroidal anti-inflammatory

drugs (for sciatica caused by disc
herniation) . . . . . . . . . . . .1479

Covered elsewhere in Clinical
Evidence

Non-specific acute low back pain,
p 1500 and chronic low back
pain, p 1516.

See glossary, p 1489

Key Messages

¶ Microdiscectomy (as effective as standard discectomy) We found no
RCTs comparing microdiscectomy versus conservative treatment. Three RCTs
found no significant difference in clinical outcomes between microdiscectomy
and standard discectomy. One RCT found no significant difference in satisfac-
tion or pain between video-assisted arthroscopic microdiscectomy and stand-
ard discectomy at about 30 months, although postoperative recovery was
slower with standard discectomy. We found insufficient evidence on the effects
of automated percutaneous discectomy compared with microdiscectomy.

¶ Spinal manipulation One RCT in people with sciatica caused by disc hernia-
tion found that spinal manipulation increased self perceived improvement after
2 weeks compared with a placebo of infrequent infrared heat. One RCT
comparing spinal manipulation, manual traction, exercise, and corsets found
no significant difference among groups in self perceived improvement after 1
month. One RCT found that spinal manipulation increased the proportion of
people with improved symptoms compared with traction. Concerns exist
regarding possible further herniation from spinal manipulation in people who
are surgical candidates.

M
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¶ Standard discectomy (short term benefit) One RCT found that standard
discectomy increased self reported improvement at 1 year, but not at 4 and 10
years, compared with conservative treatment (physiotherapy). Three RCTs
found no significant difference in clinical outcomes between standard discec-
tomy and microdiscectomy. Adverse effects were similar with both procedures.

¶ Acupuncture One systematic review found insufficient evidence on the effects
of acupuncture in people with herniated lumber discs.

¶ Advice to stay active One systematic review of conservative treatments for
sciatica caused by lumbar disc herniation found no RCTs on advice to stay
active.

¶ Automated percutaneous discectomy We found no RCTs comparing auto-
mated percutaneous discectomy versus either conservative treatment or
standard discectomy. We found insufficient evidence on the clinical effects of
automated percutaneous discectomy compared with microdiscectomy.

¶ Exercise therapy One systematic review of one RCT found no significant
difference in global improvement between isometric exercise and manual
traction in people with sciatica caused by disc herniation.

¶ Heat or ice One systematic review identified no RCTs of heat or ice for sciatica
caused by lumbar disc herniation.

¶ Massage One systematic review identified no RCTs of massage in people with
symptomatic lumbar disc herniation.

¶ Bed rest One systematic review of conservative treatment found no RCTs on
bed rest in people with symptomatic herniated discs. One subsequent RCT in
people with sciatica found no significant difference between bed rest and
watchful waiting for 2 weeks in people’s perceived improvement, mean pain
scores, mean disability scores, or mean satisfaction scores after 12 weeks.

¶ Epidural corticosteroid injections One systematic review found limited
evidence that epidural steroid injections increased global improvement com-
pared with placebo. However, one subsequent RCT found no significant
difference between epidural steroid injections plus conservative treatment and
conservative treatment alone in pain, mobility, or people returning to work at 6
months. Another subsequent RCT found no significant difference between
epidural steroid injection and control injection in pain, disability, or self rated
improvement after 35 days.

¶ Non-steroidal anti-inflammatory drugs One systematic review found no
significant difference in overall improvement between non-steroidal anti-
inflammatory drugs and placebo in people with sciatica caused by disc
herniation.

¶ Analgesics; antidepressants; laser discectomy; muscle relaxants We
found no systematic review or RCTs on these interventions for treatment of
people with symptomatic herniated lumbar discs.

DEFINITION Herniated lumbar disc is a displacement of disc material (nucleus
pulposus or annulus fibrosis) beyond the intervertebral disc space.1

The diagnosis can be confirmed by radiological examination; how-
ever, magnetic resonance imaging findings of herniated disc are not
always accompanied by clinical symptoms.2,3 This review covers
treatment of people who have clinical symptoms relating to con-
firmed or suspected disc herniation. It does not include treatment of
people with spinal cord compression or people with cauda equina
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syndrome (see glossary, p 1489), which often requires emergency
intervention. The management of non-specific acute low back pain,
p 1500 and chronic low back pain, p 1516 are covered elsewhere
in Clinical Evidence.

INCIDENCE/
PREVALENCE

The prevalence of symptomatic herniated lumbar disc is about
1–3% in Finland and Italy, depending on age and sex.4 The highest
prevalence is among people aged 30–50 years,5 with a male to
female ratio of 2 : 1.6 In people aged between 25 and 55 years,
about 95% of herniated discs occur at the lower lumbar spine
(L4–L5 level); in people over 55 years of age, disc herniation is
more common above this level.7,8

AETIOLOGY/
RISK FACTORS

Radiographical evidence of disc herniation does not reliably predict
low back pain in the future or correlate with symptoms; 19–27% of
people without symptoms have disc herniation on imaging.2,9 Risk
factors for disc herniation include smoking (OR 1.7, 95% CI 1.0 to
2.5), weight bearing sports (e.g. weight lifting, hammer throw etc),
and certain work activities such as repeated lifting. Driving motor
vehicles is also associated with increased risk (OR 1.7, 95% CI 0.2
to 2.7, depending on the vehicle model).6,10,11 This may be
because the resonant frequency of the spine is similar to that of
certain vehicles.

PROGNOSIS The natural history of disc herniation is difficult to determine
because most people take some form of treatment for their back
pain, and a formal diagnosis is not always made.6 Clinical improve-
ment is usual in most people, and only about 10% of people still
have sufficient pain after 6 weeks to consider surgery. Sequential
magnetic resonance images have shown that the herniated portion
of the disc tends to regress over time, with partial to complete
resolution after 6 months in two thirds of people.12

AIMS OF
INTERVENTION

To relieve pain; increase mobility and function; and improve quality
of life.

OUTCOMES Primary outcomes: pain, function, or mobility; individuals’ per-
ceived overall improvement; quality of life; and adverse effects of
treatment. Secondary outcomes: return to work; use of analgesia;
and duration of hospitalisation.

METHODS Clinical Evidence search and appraisal August 2003. The authors
searched Amed and the Physiotherapy Evidence Database (PEDro)
in January 2003.

QUESTION What are the effects of drug treatments?

OPTION NON-STEROIDAL ANTI-INFLAMMATORY DRUGS

One systematic review found no significant difference in overall
improvement between non-steroidal anti-inflammatory drugs and placebo
in people with sciatica caused by disc herniation.

Benefits: Versus placebo: We found one systematic review (search date
1998, 3 RCTs, 321 people) of medical treatments for sciatica
caused by disc herniation.13 The RCTs compared non-steroidal
anti-inflammatory drugs (NSAIDs) (piroxicam 40 mg daily for 2 days
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or 20 mg daily for 12 days; indometacin [indomethacin]
75–100 mg 3 times daily; phenylbutazone 1200 mg daily for 3 days
or 600 mg daily for 2 days) versus placebo. The review found no
significant difference between NSAIDs and placebo in global
improvement after 5–30 days (pooled AR for improvement in pain:
80/172 [46.5%] v 57/149 [38.3%]; OR for global improvement
0.99, 95% CI 0.6 to 1.7; see comment below).

Harms: The systematic review did not report the adverse effects of NSAIDs.
NSAIDs may cause gastrointestinal complications (see NSAIDs
topic, p 1551).

Comment: The absolute numbers in the RCTs relate to the outcomes of
improvement in pain (3 RCTs) and return to work (1 RCT).13

However, the meta-analysis used the outcome measure of global
improvement. The relationship between these measures is unclear.

OPTION ANALGESICS

We found no systematic review or RCTs of analgesics to treat people with
symptomatic herniated lumbar discs.

Benefits: We found no systematic review or RCTs.

Harms: We found no systematic review or RCTs.

Comment: None.

OPTION ANTIDEPRESSANTS

We found no systematic review or RCTs of antidepressants to treat
people with symptomatic herniated lumbar discs.

Benefits: We found no systematic review or RCTs.

Harms: We found no systematic review or RCTs.

Comment: None.

OPTION MUSCLE RELAXANTS

We found no systematic review or RCTs of muscle relaxants to treat
people with symptomatic herniated lumbar discs.

Benefits: We found no systematic review or RCTs.

Harms: We found no systematic review or RCTs.

Comment: None.

OPTION EPIDURAL CORTICOSTEROID INJECTIONS

One systematic review found limited evidence that epidural steroid
injections increased global improvement compared with placebo.
However, one subsequent RCT found no significant difference between
epidural steroid injections plus conservative treatment and conservative
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treatment alone in pain, mobility, or people returning to work at 6
months. Another subsequent RCT found no significant difference between
epidural steroid injection and control injection in pain, disability, or self
rated improvement after 35 days.

Benefits: We found one systematic review (search date 1998, 4 RCTs of
epidural steroids, 265 people)13 of medical treatments for sciatica
caused by disc herniation and two subsequent RCTs.14,15 The
review compared four different doses of epidural steroid injections
(8 mL methylprednisolone 80 mg; 2 mL methylprednisolone 80 mg;
10 mL methylprednisolone 80 mg; and 2 mL methylprednisolone
acetate 80 mg) versus placebo (saline or lidocaine [lignocaine]
2 mL) after follow up periods of 2, 21, and 30 days.13 The review
found limited evidence that epidural steroids increased the propor-
tion of people with self perceived global improvement (which was
not defined) compared with placebo. The result was of borderline
significance (73/160 [45.6%] with steroid v 56/172 [32.5%] with
placebo; OR 2.2, 95% CI 1.0 to 4.7). The first subsequent RCT (36
people with disc herniation confirmed by magnetic resonance
imaging) compared epidural steroids (3 injections of methylpred-
nisolone 100 mg in 10 mL bupivacaine 0.25% during the first 14
days of hospitalisation) plus conservative non-operative treatment
versus conservative treatment alone.14 Conservative treatment
involved initial bed rest and analgesia followed by graded rehabili-
tation (hydrotherapy, electroanalgesia, postural exercise classes)
followed by physiotherapy. It found no significant difference
between groups in mean pain scores at 6 weeks and 6 months
measured on a visual analogue scale (at 6 months: 32.9 [range
0–85] with steroids v 39.2 [range 0–100] with conservative treat-
ment). It found no significant difference in mean mobility scores
(Hannover Functional Ability Questionnaire: 61.8 [range 25–88]
with steroids v 57.2 [range 13–100]), in the number of people who
had back surgery (2/17 [12%] with steroids v 4/19 [21%]; RR 0.56,
95% CI 0.09 to 2.17), or in people returning to work within 6
months (15/17 [88%] with steroids v 14/19 [74%]; RR 1.19, 95%
CI 0.75 to 1.33).14 The second subsequent double blind RCT (85
people with sciatica caused by herniated disc) compared epidural
steroid injections (2 mL prednisolone acetate at 2 day intervals for a
total of 3 injections) versus control (2 mL isotonic saline).15 It found
no significant difference between groups in self rated success of
treatment after 35 days (people rating improvement as “recovery”
or “marked improvement”: 21/43 [49%] with steroid v 20/42 [48%]
with control; P = 0.91). The RCT also found no significant difference
between steroid injection and control injection in pain scores after
35 days (mean change from baseline measured by unspecified
visual analogue scale: –30.3 mm with steroid v –25.2 mm with
control; treatment effect –5.1, 95% CI –18.7 to +8.4) or disability/
function (Roland-Morris Index score, mean change from baseline:
–5.3 with steroid v –3.2 with control; treatment effect –2.1, 95% CI
–5.0 to +0.8).15

Harms: No serious adverse effects were reported in the RCTs included in the
systematic review, although 26 people complained of transient
headache or transient increase in sciatic pain.13 The first subse-
quent RCT did not report adverse effects of epidural injections.14
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The second subsequent RCT reported that clinically significant
adverse effects occurred in 2/43 (5%) people in the steroid group
and 3/42 (7%) people in the control group (P = 0.676).15 It
reported that headache occurred in two people in each group, and
thoracic pain occurred in one person with control.

Comment: None.

QUESTION What are the effects of non-drug treatments?

OPTION BED REST

One systematic review of conservative treatment found no RCTs on bed
rest in people with symptomatic herniated discs. One subsequent RCT in
people with sciatica found no significant difference between bed rest and
watchful waiting for 2 weeks in people’s perceived improvement, mean
pain scores, mean disability scores, or mean satisfaction scores after 12
weeks.

Benefits: We found one systematic review13 and one subsequent RCT.16 The
systematic review (search date 1998) of conservative treatments
for sciatica caused by disc herniation identified no RCTs of bed rest
for treatment of people with symptomatic herniated discs.13 The
subsequent RCT (183 people with sciatica, intensity sufficient to
justify 2 weeks of bed rest as treatment) compared bed rest at
home (instructed to stay in the supine or lateral recumbent position
with 1 pillow under the head) versus a control of watchful waiting
(advised to be up and about whenever possible) for 2 weeks.16 Most
people had nerve root compression on magnetic resonance imaging
(109 people out of 161 people who had magnetic resonance
imaging performed). It found no significant difference between bed
rest and control in people’s perceived improvement (87% with bed
rest v 87% with control; OR 1.0, 95% CI 0.4 to 2.9; based on
regression analysis; see comment below), mean pain scores (McGill
Pain Questionnaire: 8 with bed rest v 7 with control; difference –0.6,
95% CI –3.3 to +2.1; based on regression analysis), mean disabil-
ity scores (revised Roland Disability Scale: 15.2 with bed rest v 15.7
with control; difference –0.5, 95% CI –2.6 to +1.6; based on
regression analysis), or mean satisfaction scores (7 with bed rest v

8 with control; difference –0.1, 95% CI –0.6 to +0.3; based on
regression analysis) after 12 weeks.

Harms: The subsequent RCT did not report on harms of bed rest.16

Comment: The regression analysis in the RCT adjusted odds ratios and differ-
ences between treatments for several variables including baseline
differences in age, sex, presence or absence of paresis, disease
duration, and people’s history with respect to sciatica, among
others.16 We found one further systematic review (search date
1996) of bed rest and advice to stay active in people with acute low
back pain that found three RCTs that included people with sciatica
or radiating pain.17 However, no further details are given in the
review on the proportion of people in these RCTs with herniated
discs. The review concluded that there was little evidence on bed
rest specifically for herniated lumbar discs, although the RCTs they
did find questioned the efficacy of bed rest for sciatica.17
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OPTION ADVICE TO STAY ACTIVE

One systematic review of conservative treatments for sciatica caused by
lumbar disc herniation found no RCTs of advice to stay active.

Benefits: We found one systematic review (search date 1998) of conservative
treatments for sciatica caused by disc herniation, which found no
RCTs of advice to stay active.13 We found no subsequent RCTs.

Harms: We found no RCTs.

Comment: None.

OPTION MASSAGE

One systematic review identified no RCTs of massage in people with
symptomatic lumbar disc herniation.

Benefits: We found one systematic review (search date 1998) of conservative
treatments for sciatica caused by disc herniation, which found no
RCTs of massage.13 We found no subsequent RCTs.

Harms: We found no systematic review or RCTs.

Comment: None.

OPTION HEAT OR ICE

One systematic review identified no RCTs of heat or ice for sciatica
caused by lumbar disc herniation.

Benefits: We found one systematic review (search date 1998) of conservative
treatments for sciatica caused by disc herniation, which identified
no RCTs on the use of heat or ice for herniated lumbar discs.13 We
found no subsequent RCTs.

Harms: We found no systematic review or RCTs.

Comment: None.

OPTION SPINAL MANIPULATION

One RCT in people with sciatica caused by disc herniation found that
spinal manipulation increased self perceived improvement after 2 weeks
compared with a placebo of infrequent infrared heat. One RCT comparing
spinal manipulation, manual traction, exercise, and corsets found no
significant difference among groups in self perceived improvement after
1 month. One RCT found that spinal manipulation increased the
proportion of people with improved symptoms compared with traction.
Concerns exist regarding possible further herniation from spinal
manipulation in people who are surgical candidates.

Benefits: We found two systematic reviews13,18 and one subsequent RCT.19

The first systematic review (search date 1998), which did not
perform meta-analysis, identified two RCTs of spinal manipulation
for sciatica caused by disc herniation.13 The second systematic
review (search date not reported) identified no RCTs.18 The first RCT
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(207 people) included in the first review compared spinal manipu-
lation (every day if necessary) versus placebo (infrared heat 3 times
weekly).13 It found that spinal manipulation increased overall self
perceived improvement at 2 weeks compared with placebo (98/
123 [80%] v 56/84 [67%]; RR 1.19, 95% CI 1.01 to 1.32; NNT 8,
95% CI 5 to 109).13 The second included RCT (322 people)
compared four interventions: spinal manipulation, manual traction,
exercise, and corsets, in a factorial design.13 It found no significant
difference among treatments in overall self perceived improvement
after 28 days (quantified results not reported). The subsequent RCT
(112 people with symptomatic herniated lumbar disc) compared
pulling and turning manipulation versus traction.19 It found that
significantly more people were “improved” (absence of lumbar pain,
improvement in lumbar functional movement) or “cured” (absence
of lumbar pain, straight leg raising of > 70°, ability to return to work)
with spinal manipulation compared with traction (54/62 [87%] with
manipulation v 33/50 [66%] with traction; RR 1.32, 95% CI 1.06 to
1.65; NNT 5, 95% CI 4 to 16; timescale not reported).

Harms: The first systematic review did not report adverse effects.13 The
second systematic review identified one review of 135 case reports
of serious complications after spinal manipulation published
between 1950 and 1980.18 However, the frequency of these
effects was not certain. The case review attributed these complica-
tions to cervical manipulation, misdiagnosis, presence of coagula-
tion dyscrasias, presence of herniated nucleus pulposus, or
improper techniques. The subsequent RCT found that two out of 60
people receiving traction had syncope; no adverse effects were
reported in people receiving manipulation.19 We found a third
systematic review (search date 2001, 5 prospective observational
studies).20 The largest study included in the review (4712 treat-
ments in 1058 people undergoing both cervical and lumbar spinal
manipulations) found that the most common reaction was local
discomfort (53%), followed by headache (12%), tiredness (11%),
radiating discomfort (10%), dizziness (5%), nausea (4%), hot skin
(2%), and other complaints (2%). The incidence of serious adverse
effects is reported as rare, and is estimated from published case
series and reports to occur in one in 1–2 million treatments. The
most common of these serious effects were cerebrovascular acci-
dents (the total number of people having manipulations was not
reported and the rate of this adverse effect cannot be estimated).
However, it is difficult to assess whether such events are directly
related to treatment.

Comment: In the third review, which examined risks, the percentages include
both cervical and lumbar spinal manipulations, which may overes-
timate the effect of lumbar spinal manipulations.20 The authors of
the review advise caution in interpreting these results, as they are
speculative and based on assumptions about the numbers of
manipulations performed and unreported cases. More reliable data
are needed on the incidence of specific risks. It is unclear whether
the populations studied in the RCTs cited included people who were
surgical candidates for disc herniation. Concerns exist regarding
possible further herniation from spinal manipulation in people who
are surgical candidates.
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OPTION EXERCISE THERAPY New

One systematic review of one RCT found no significant difference in
global improvement between isometric exercise and manual traction in
people with sciatica caused by disc herniation.

Benefits: We found one systematic review (search date 1998) of conservative
treatments for sciatica caused by disc herniation.13 The review
included one RCT (50 people) that compared isometric exercise
versus manual traction (both for 5–7 days; see comment below).
The review found no significant difference between groups in a
global measure of improvement (reported as no significant differ-
ence, absolute numbers and P value not reported; see comment
below). We found no subsequent RCTs.

Harms: The review did not report on harms of exercise.13

Comment: The review did not report further details of treatment regimens. The
global measure of improvement was not further defined.13

OPTION ACUPUNCTURE New

One systematic review found insufficient evidence on the effects of
acupuncture in people with herniated lumber discs.

Benefits: We found one systematic review (search date 1998) in people with
back and neck pain, which identified one small RCT of acupuncture
in people with sciatica.21 The RCT (30 people with acute sciatica;
see comment below) compared acupuncture at electronically
detected non-traditional points versus sham acupuncture. The
review reported that the RCT found that acupuncture significantly
improved three outcomes compared with sham acupuncture and
reported that the RCT concluded that there was an overall benefit of
acupuncture.21 However, the review disagreed with the RCTs overall
conclusion of benefit stating that it only found a significant differ-
ence between groups in three out of 12 outcome measures, and
that there was no significant difference between acupuncture and
sham acupuncture in pain intensity at rest, the most clinically
relevant outcome, after 5 days (absolute numbers not given, P
value not reported).21 The review found one RCT in people with neck
and lumbar pain (see comment below).

Harms: No adverse effects from the two RCTs were reported in the system-
atic review.21

Comment: In the RCT of people with acute sciatica, the acute sciatica may not
have been caused by disc herniation.21 The review also included
one small crossover RCT (42 people, radicular and pseudo radicular
cervical and lumbar pain due to stenosis and/or herniated disc) that
compared laser acupuncture at traditional points versus sham laser
acupuncture. The review found no significant difference between
groups in reduction of pain intensity after 24 hours, although pain
was significantly improved in the laser acupuncture group at 15
minutes, 1 hour, and 6 hours compared with control. The sample
sizes in both RCTs included in the review were small and provide
little evidence of the effectiveness of acupuncture specifically in
people with herniated lumbar disc.
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QUESTION What are the effects of surgery?

OPTION STANDARD DISCECTOMY

One RCT found that standard discectomy increased self reported
improvement at 1 year, but not at 4 and 10 years, compared with
conservative treatment (physiotherapy). Three RCTs found no significant
difference in clinical outcomes between standard discectomy and
microdiscectomy. Adverse effects were similar with both procedures.

Benefits: Versus conservative treatment: We found two systematic
reviews (search dates 199922 and not reported23) which included
the same RCT (126 people with symptomatic L5/S1 disc hernia-
tion)24 comparing standard discectomy (see glossary, p 1489)
versus conservative treatment (6 weeks of physiotherapy). Each
person assessed and graded their improvement in terms of pain
and function into four categories: “good” (completely satisfied),
“fair”, “poor”, and “bad” (completely incapacitated for work
because of pain). The RCT found that discectomy significantly
increased the proportion of people reporting their improvement as
“good” after 1 year compared with conservative treatment (inten-
tion to treat analysis: 39/60 [65%] with surgery v 24/66 [36.4%]
with conservative treatment; RR 1.79, 95% CI 1.30 to 2.18; NNT 3,
95% CI 2 to 9). However, at 4 and 10 years, there was no significant
difference in the same outcome (at 4 years, AR for “good” improve-
ment: 40/60 [66.7%] with surgery v 34/66 [51.5%] with conserva-
tive treatment; RR 1.29, 95% CI 0.96 to 1.56; at 10 years: 35/60
[58.3%] v 37/66 [56.1%]; RR 1.04, 95% CI 0.73 to 1.32). Versus
microdiscectomy: One systematic review (search date 1999)22

identified three RCTs (219 people) comparing standard discectomy
versus microdiscectomy (see glossary, p 1489). It did not perform
meta-analysis because outcomes were not comparable. The first
RCT in the review (60 people with lumbar disc herniation) found no
significant difference between standard discectomy and microdis-
cectomy in the proportion of people who rated their operative
outcome as “good”, “almost recovered”, or “totally recovered” at
1 year (intention to treat analysis: 26/30 [87%] with standard
discectomy v 24/30 [80%] with microdiscectomy; RR 1.08, 95%
CI 0.78 to 1.20).25 It found no difference between treatments in the
change in preoperative and postoperative pain scores (visual ana-
logue scale; P value not reported) or in the duration of time taken to
return to work (both 10 weeks). The second RCT in the review (79
people with lumbar disc herniation) found no significant difference
between microdiscectomy and standard discectomy in pain in the
legs or back (visual analogue scale, not specified) or in analgesia
use at any point during the 6 week follow up (absolute numbers not
reported).26 The third RCT (80 people) found that clinical outcomes
and duration of sick leave were similar at 15 months, but the review
did not provide further details.22

Harms: Versus conservative treatment: The RCT included in both sys-
tematic reviews did not report on complications of standard
discectomy.24 Versus microdiscectomy: One systematic review
reported that there was no significant difference between standard
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discectomy and microdiscectomy in perioperative bleeding, dura-
tion of stay, or scar tissue (numbers not reported).22 The first RCT
included in the review reported one person in each group with a
nerve root tear and, of the people having microdiscectomy, one had
a dural leak and one had suspected discitis.25 The second RCT
included in the review did not report on the complications of either
procedure.26 Complication rates were reported inconsistently in
studies, making it difficult to combine results to produce overall
rates. Rates of complications for all types of discectomy have been
compiled (see table 1, p 1492).23

Comment: The RCT of standard discectomy versus conservative treatment had
considerable crossover between the two treatment groups.24 Of 66
people randomised to receive conservative treatment, 17 received
surgery; of 60 people randomised to receive surgery, one refused
the operation.24 The results presented above are based on an
intention to treat analysis. One systematic review of published
reports (search date not reported) found 99 cases of vascular
complications following lumbar disc surgery since 1965.27

Reported risk factors for vascular complications included: previous
disc or abdominal surgery leaving adhesions; chronic disc pathology
from disruption or degeneration of anterior annulus fibrosus and
anterior longitudinal ligament or peridiscal fibrosis; improper posi-
tioning of the patient; retroperitoneal vessels and operated disc in
close proximity; and vertebral anomalies, such as hypertrophic
spurs compressing vessels during operation. The systematic review
did not state out of how many operations the 99 complications
arose from, therefore we can not estimate the incidence of adverse
vascular events from discectomy.27

OPTION MICRODISCECTOMY

We found no RCTs comparing microdiscectomy versus conservative
treatment. Three RCTs found no significant difference in clinical
outcomes between microdiscectomy and standard discectomy. One RCT
found no significant difference in self reported satisfaction or pain score
between video-assisted arthroscopic microdiscectomy and standard
discectomy after about 30 months, although postoperative recovery was
slower with standard discectomy. We found insufficient evidence on the
effects of automated percutaneous discectomy compared with
microdiscectomy.

Benefits: We found no systematic review. Versus conservative treatment:
We found no RCTs. Versus standard discectomy: See glossary,
p 1489. See benefits of standard discectomy, p 1486. Video-
assisted arthroscopic microdiscectomy versus standard
discectomy: We found one RCT (60 people with proven lumbar
disc herniation and associated radiculopathy after failed conserva-
tive treatment).28 It found no significant difference between video-
assisted arthroscopic discectomy and standard discectomy in the
proportion of people who were “very satisfied” on a 4 point satis-
faction scale after about 31 months (22/30 [73%] with microdis-
cectomy [see glossary, p 1489] v 20/30 [67%] with standard
discectomy; RR 1.10, 95% CI 0.71 to 1.34). There was also no
significant difference in mean pain score (visual analogue scale
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from 0 [no pain] to 10 [severe and incapacitating pain]: 1.2 with
microdiscectomy v 1.9 with standard discectomy). However, the
mean duration of postoperative recovery was almost twice as long
with open surgery as with microdiscectomy (49 days v 27 days; P
value not reported). Versus automated percutaneous
discectomy: See glossary, p 1489. See benefits of automated
percutaneous discectomy, p 1488.

Harms: Video-assisted arthroscopic microdiscectomy versus open
discectomy: The RCT reported that one person undergoing open
discectomy had leakage of spinal fluid from the dural sac 2 weeks
after the operation.28 No other postoperative complications or
neurovascular injuries were observed in either the standard
discectomy or the microdiscectomy groups. Complication rates
were reported inconsistently in studies, making it difficult to
combine results to produce overall rates. Rates of complications
for all types of discectomy have been compiled (see table 1,
p 1492).23

Comment: None.

OPTION AUTOMATED PERCUTANEOUS DISCECTOMY

We found no RCTs comparing automated percutaneous discectomy with
either conservative treatment or standard discectomy. We found
insufficient evidence on the clinical effects of automated percutaneous
discectomy compared with microdiscectomy.

Benefits: Versus conservative treatment: We found no systematic review
or RCTs. Versus standard discectomy: One systematic review
(search date not reported) identified no RCTs comparing automated
percutaneous discectomy (APD) versus standard discectomy (see
glossary, p 1489).23 Versus microdiscectomy: One systematic
review (search date 1999) identified two RCTs that were not directly
comparable because there were differences in the equipment
used.22 One RCT (71 people with radiographical confirmation of
disc herniation) was stopped prematurely, after an interim analysis
at 6 months found that APD was associated with significantly lower
success rate than microdiscectomy (see glossary, p 1489) (overall
outcome was classified as “success” or “failure” by the clinician and
a masked observer [details not reported]: 9/31 [29%] with APD v

32/40 [80%] with microdisectomy; P < 0.001).29 However, the
other RCT (40 people with radiographical confirmation of disc
herniation) reported similar improvements in the composite clinical
score with APD versus microdiscectomy (scale 0–10, including back
and leg pain, and sensory and motor deficit) at 2 years (preopera-
tive scores: 4.55 with APD v 4.2 with microdiscectomy; scores at 2
years: 8.23 with APD v 7.67 with microdiscectomy).30 More people
in the APD group rated their surgical outcomes as “excellent” or
“good” than did those in the microdiscectomy group 2 years after
surgery (14/20 [70%] with APD v 11/20 [55%] with microdiscec-
tomy; P = 0.33).

Harms: The systematic review found that re-operations for recurrent or
persistent disc herniations at the same level as the initial operations
were reported more frequently with APD compared with either
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microdiscectomy or standard discectomy (APD 83%, 95% CI 76%
to 88% v microdiscectomy 64%, 95% CI 48% to 78% v standard
discectomy 49%, 95% CI 38% to 60%).23 The first RCT did not
report adverse effects.29 The second RCT reported that no compli-
cations had occurred with APD, but did not comment on whether
there had been any complications in the microdiscectomy group.30

The mean duration of recovery after surgery was longer in people
who had microdiscectomy compared with those who had APD
(mean weeks of postoperative recovery [range]: 22.9 weeks
[4 weeks to 1 year] with microdiscectomy group v 7.7 weeks [1–26
weeks] with APD). Complication rates were reported inconsistently
in studies, making it difficult to combine results to produce overall
rates. Rates of complications for all types of discectomy have been
compiled (see table 1, p 1492).23

Comment: None.

OPTION LASER DISCECTOMY

Systematic reviews found no RCTs on the effects of laser discectomy in
people with disc herniations.

Benefits: Three systematic reviews (search dates 1999,22 not reported,23

and 200031) found no RCTs on the effectiveness of laser discec-
tomy (see glossary, p 1489).

Harms: We found no RCTs.

Comment: None.

GLOSSARY
Automated percutaneous discectomy Techniques using minimal skin incisions
(generally several, all < 3–5 mm) to allow small instruments to be inserted, using
radiography to visualise these instruments, and using extensions for the surgeon to
reach the operative site without having to dissect tissues.

Cauda equina A collection of spinal roots descending from the lower part of the
spinal cord, which occupy the vertebral canal below the spinal cord.

Cauda equina syndrome Compression of the cauda equina causing symptoms,
including changes in perineal sensation (saddle anaesthesia), and loss of sphincter
control.

Laser discectomy The surgeon places a laser through a delivery device that has
been directed under radiographic control to the disc, and removes the disc material
using the laser. It uses many of the same techniques used in automated percuta-
neous discectomy.

Microdiscectomy Removal of protruding disc material, using an operating micro-
scope to guide surgery.

Standard discectomy Surgical removal, in part or whole, of an intervertebral disc,
generally with loop magnification (i.e. eyepieces).

Substantive changes
Epidural corticosteroid injections One RCT added;15 recategorised as Unlikely to
be beneficial.
Bed rest One RCT added;16 recategorised as Unlikely to be beneficial.
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Leg cramps
Search date June 2003

Gavin Young

QUESTIONS

Effects of treatments for idiopathic leg cramps . . . . . . . . . . . . . . .1494
Effects of treatments for leg cramps in pregnancy . . . . . . . . . . . . .1496

INTERVENTIONS

IDIOPATHIC LEG CRAMPS
Beneficial
Quinine . . . . . . . . . . . . . . . .1495

Likely to be beneficial
Quinine plus theophylline. . . .1495

Unknown effectiveness
Analgesics . . . . . . . . . . . . . .1496
Antiepileptic drugs. . . . . . . . .1496
Compression hosiery . . . . . . .1494

Unlikely to be beneficial
Vitamin E . . . . . . . . . . . . . . .1496

LEG CRAMPS IN PREGNANCY
Likely to be beneficial
Magnesium salts. . . . . . . . . .1496

Unknown effectiveness
Calcium salts . . . . . . . . . . . .1498

Multivitamins and mineral
supplements . . . . . . . . . . .1497

Sodium chloride . . . . . . . . . .1497

To be covered in future updates
Treatments for leg cramps

associated with dialysis
Treatments for leg cramps

associated with venous
insufficiency

Covered elsewhere in Clinical
Evidence

Compression hosiery for venous leg
ulcers, p 2576

See glossary, p 1498

Key Messages

Idiopathic leg cramps
¶ Quinine One systematic review has found that quinine reduces the frequency

of nocturnal leg cramp attacks compared with placebo over 4 weeks. We found
no evidence about the optimal dose of quinine or length of treatment.

¶ Quinine plus theophylline One small RCT found limited evidence that quinine
plus theophylline reduced the number of nights affected by leg cramps
compared with quinine alone over 2 weeks.

¶ Analgesics; antiepileptic drugs; compression hosiery We found no RCTs
on the effects of these interventions on idiopathic leg cramps.

¶ Vitamin E One small RCT found no significant difference between vitamin E
and placebo in the number of nights disturbed by leg cramps.

Leg cramps in pregnancy
¶ Magnesium salts One systematic review identified one small RCT in pregnant

women, which found that magnesium tablets (primarily magnesium lactate,
magnesium citrate) reduced leg cramps compared with placebo after 3 weeks.

¶ Calcium salts One systematic review identified two RCTs that compared
calcium versus vitamin C or no treatment, which found different results.
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¶ Multivitamins and mineral supplements One systematic review identified
one small RCT in pregnant women, which found no significant difference
between a multivitamin plus mineral tablet and placebo in leg cramps in the
ninth month of pregnancy.

¶ Sodium chloride One systematic review found insufficient evidence about the
effects of sodium chloride on leg cramps in pregnancy.

DEFINITION Leg cramps are involuntary, localised, and usually painful skeletal
muscle contractions, which commonly affect calf muscles. Leg
cramps typically occur at night and usually last only seconds to
minutes. Leg cramps may be idiopathic (see glossary, p 1498) or
related to a definable process or condition such as pregnancy, renal
dialysis, or venous insufficiency.

INCIDENCE/
PREVALENCE

Leg cramps are common and their incidence increases with age.
About half of the people attending a general medicine clinic have
had leg cramps within 1 month of their visit, and over two thirds of
people over 50 years of age have experienced leg cramps.1

AETIOLOGY/
RISK FACTORS

Very little is known about the causes of leg cramps. Risk factors
include pregnancy, exercise, salt depletion, renal dialysis, electro-
lyte imbalances, peripheral vascular disease (both venous and
arterial), peripheral nerve injury, polyneuropathies, motor neuron
disease, muscle diseases, and certain drugs. Other causes of calf
pain include trauma, deep venous thrombosis (see thromboembo-
lism, p 284), and ruptured Baker’s cyst (see glossary, p 1498).

PROGNOSIS Leg cramps may cause severe pain and sleep disturbance, both of
which are distressing.

AIMS OF
INTERVENTION

To reduce the frequency and severity of attacks of cramp, with
minimal adverse effects of treatment.

OUTCOMES Frequency, duration, and severity of attacks; number of disturbed
nights.

METHODS Clinical Evidence search and appraisal June 2003.

QUESTION What are the effects of treatments for idiopathic leg
cramps?

OPTION COMPRESSION HOSIERY

We found no RCTs on the effects of compression hosiery in people with
idiopathic leg cramps.

Benefits: We found no systematic review or RCTs.

Harms: We found no evidence on harms related to compression hosiery in
people with idiopathic leg cramps (see glossary, p 1498) (see
compression under prevention and treatment of venous leg ulcers,
p 2576).

Comment: None.
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OPTION QUININE

One systematic review has found that quinine reduces the frequency of
nocturnal leg cramps compared with placebo over 4 weeks. We found no
evidence about the optimal dose of quinine or length of treatment.

Benefits: We found one systematic review (search date 1997, 8 RCTs, 659
people).2 Meta-analysis of individual patient data found that qui-
nine significantly reduced the frequency of nocturnal leg cramps
compared with placebo over a 4 week period (ARR 3.6 cramps/
month with quinine v placebo, 95% CI 2.15 to 5.05; RR 0.21, 95%
CI 0.12 to 0.30).

Harms: Adverse effects of quinine include headache, digestive disorders,
tinnitus, fever, blurred vision, dizziness, and pruritus.2 In the sys-
tematic review, tinnitus was significantly more common with quinine
than placebo (AR for tinnitus 20/659 [3.0%] with quinine v 7/659
[1.1%] with placebo; RR 2.86, 95% CI 1.22 to 6.71; NNH 50, 95%
CI 27 to 230). Elevated quinine levels may cause cinchonism (see
glossary, p 1498) — a syndrome that includes nausea, vomiting,
tinnitus, and deafness.3

Comment: The systematic review excluded two RCTs because of a lack of
individual participant data. Both of these RCTs found that quinine
reduced leg cramps compared with placebo. We found no evidence
about the optimal dose of quinine or length of treatment.

OPTION QUININE PLUS THEOPHYLLINE

One small RCT found limited evidence that quinine plus theophylline
reduced nocturnal leg cramps compared with quinine alone over 2 weeks.

Benefits: We found no systematic review. We found one single blind RCT (164
people), which compared quinine plus theophylline versus quinine
alone for 2 weeks.4 Baseline frequencies of leg cramp were meas-
ured for 1 week before randomisation, when all people received
placebo. Among 126 people who completed at least 4 days’
treatment in the 2 week period, quinine plus theophylline was rated
as “good” or “very good” significantly more often than quinine alone
or placebo (34/39 [87%] with quinine plus theophylline v 28/45
[62%] with quinine v 17/42 [40%] with placebo; P < 0.001 for
quinine plus theophylline v either comparison; see comment
below). After 2 weeks of treatment, theophylline plus quinine sig-
nificantly reduced the mean number of nights affected by cramp
compared with quinine alone (from 4.7 nights to 1.1 nights with
theophylline plus quinine v from 4.8 nights to 2.2 nights with
quinine alone; P = 0.009).

Harms: Six people reported adverse effects while taking placebo in the week
before randomisation (nausea and vomiting in 2 people, nausea,
heartburn, depression, bitter aftertaste). Three people reported
adverse effects with quinine (nausea and vomiting, bloating and
tenesmus, and nausea alone), resulting in two people withdrawing
from the study. Four people had adverse effects with quinine plus
theophylline (fall in blood pressure and dizziness, nausea in 2
cases, palpitations and tinnitus) and all four withdrew from the
study.

Leg cramps
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Comment: The results of the RCT should be treated with caution, as it did not
specify criteria to categorise outcomes as “good” or “very good” and
pooled the results only for people who received treatment for at
least 4 out of 14 days (126 people out of 164 enrolled) without
using an intention to treat analysis.

OPTION VITAMIN E

One small RCT found no significant difference between vitamin E and
placebo in the frequency of nocturnal leg cramps.

Benefits: We found no systematic review. We found one crossover RCT (27
men), which compared vitamin E versus placebo.5 It found no
significant difference between treatments in the median number of
nights with leg cramps (14 nights with vitamin E v 15 nights with
placebo; P > 0.05).

Harms: Adverse effects were reported as similar in the vitamin E and
placebo groups, but no details were provided.5

Comment: None.

OPTION ANALGESICS

We found no RCTs on the effects of analgesics on idiopathic leg cramps.

Benefits: We found no systematic review or RCTs.

Harms: We found no RCTs.

Comment: None.

OPTION ANTIEPILEPTIC DRUGS

We found no RCTs on the effects of antiepileptic drugs on idiopathic leg
cramps.

Benefits: We found no systematic review or RCTs.

Harms: Harms associated with the use of antiepileptic drugs are well
described (see epilepsy, p 1655).

Comment: None.

QUESTION What are the effects of treatments for leg cramps in
pregnancy?

OPTION MAGNESIUM SALTS

One systematic review identified one small RCT in pregnant women, which
found that magnesium tablets (magnesium lactate, magnesium citrate)
reduced leg cramps compared with placebo after 3 weeks.

Benefits: We found one systematic review (search date 2001,6 1 RCT,7 73
pregnant women 22–36 weeks’ gestation), which compared chew-
able magnesium tablets (magnesium lactate, magnesium citrate)
versus chewable placebo tablets (sorbitol, fructose–dextrose) given
for 3 weeks. The review found that magnesium significantly reduced
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the proportion of people reporting leg cramps compared with
placebo after 3 weeks’ treatment (AR for persistence 23/34 [68%]
with magnesium v 33/35 [94%] with placebo; OR 0.18, 95%
CI 0.05 to 0.60; see comment below).6 The RCT found that mag-
nesium decreased the proportion of women who rated themselves
“unchanged” or “worse” compared with placebo (“unchanged”:
7/34 [21%] with magnesium v 16/35 [46%] with placebo; “worse”:
0/34 [0%] with magnesium v 5/35 [14%] with placebo).7

Harms: Adverse effects (mainly slight nausea) were described as infrequent
in both groups.6 One woman in the placebo group discontinued
treatment because of severe nausea.6

Comment: The RCT did not describe the method of randomisation, and
symptoms were assessed after 3 weeks of treatment with no further
follow up.6

OPTION MULTIVITAMINS AND MINERAL SUPPLEMENTS

One systematic review identified one small RCT in pregnant women, which
found no significant difference between multivitamin plus mineral tablet
and placebo in leg cramps in the ninth month of pregnancy.

Benefits: We found one systematic review (search date 2001,6 1 RCT,8 62
pregnant women), which compared a multivitamin plus mineral
tablet (containing 12 different ingredients; see comment below)
versus placebo. Supplements were given from 3 months’ gestation.
The review found no significant difference between multivitamin
plus mineral and placebo in the proportion of women reporting leg
cramps in the ninth month of pregnancy (AR for persistence 2/11
[18%] with multivitamin plus mineral v 10/18 [56%] with placebo;
OR 0.23, 95% CI 0.05 to 1.01).6

Harms: The RCT found that 4% of women had adverse effects (nausea,
vomiting, diarrhoea), but did not make clear how many of these
women were taking an active treatment.8

Comment: This small RCT was primarily undertaken to examine the effects of a
multivitamin plus mineral supplement on zinc and copper levels
during pregnancy.8 In total, 29/62 (48%) of women were assessed
for cramp at 9 months’ gestation.6 The high dropout rate is not
explained. The supplement contained: zinc gluconate, copper glu-
conate, iron gluconate, magnesium lactate, chromium chloride,
ascorbic acid, thiamine nitrate, riboflavin (riboflavine), pyridoxal
chlorhydrate, folic acid, cyanocobalamin, and �-tocopheral
acetate.6

OPTION SODIUM CHLORIDE

One systematic review found insufficient evidence about the effects of
sodium chloride in pregnant women with leg cramps.

Benefits: We found one systematic review (search date 2001, no RCTs),6

which identified one controlled clinical trial9 published in 1947 (see
comment below).

Harms: We found no RCTs.
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Comment: The controlled clinical trial was of poor quality. Initially, sodium
chloride and calcium lactate were given to alternate participants.9 It
was then decided, based on the difference between the results of
the two treatments, to also use two further control groups (saccha-
rin and no treatment).9 The dose of sodium chloride changed during
the course of the study.6

OPTION CALCIUM SALTS

One systematic review identified two RCTs that compared calcium versus
vitamin C or no treatment. The RCTs found different results.

Benefits: We found one systematic review (search date 2001),6 which
included two RCTs10,11 and one controlled clinical trial (see com-
ment below). The first RCT (42 pregnant women) found that calcium
(calcium gluconate, lactate, and carbonate) significantly improved
leg cramps compared with no treatment (AR for lack of improve-
ment in cramps 2/21 [10%] with calcium v 18/21 [86%] with no
treatment; OR 0.05, 95% CI 0.02 to 0.17).6 The second RCT (60
pregnant women) found no significant difference in leg cramps with
calcium (calcium gluconate, lactate, and carbonate) compared with
vitamin C (AR for lack of improvement in cramps 11/30 [37%] with
calcium v 8/30 [27%] with vitamin C; OR 1.58, 95% CI 0.54 to
4.63; see comment below).6

Harms: The RCTs did not report harms.6

Comment: There was a marked difference in the response of the control group
in the two included RCTs. In the first RCT, 18/21 (86%) women with
no treatment had no improvement in cramps.10 In the second RCT,
8/30 (27%) women with vitamin C had no improvement.11 The
controlled clinical trial identified by the review was of poor quality
(see comment under sodium chloride, p 1498).

GLOSSARY
Baker’s cyst A cyst or out-pouching that occurs in the lining of the knee joint.
Rupture of the cyst may be associated with calf pain.
Cinchonism Adverse effects caused by quinine and other derivatives of cinchona
bark. It usually presents with nausea, vomiting, headache, tinnitus, deafness,
vertigo, and visual disturbances.
Idiopathic leg cramps Leg cramps of unknown cause. The term is used in this
review to distinguish the most common type of leg cramps from leg cramps in
people who are receiving dialysis, have venous insufficiency, or are pregnant.
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Low back pain and sciatica (acute)
Search date February 2003

Maurits van Tulder and Bart Koes

QUESTIONS

Effects of oral drug treatments . . . . . . . . . . . . . . . . . . . . . . . . . . .1503
Effects of local injections . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .1506
Effects of non-drug treatments . . . . . . . . . . . . . . . . . . . . . . . . . . .1506

INTERVENTIONS

Beneficial
Advice to stay active . . . . . . .1506
Non-steroidal anti-inflammatory

drugs . . . . . . . . . . . . . . . .1504

Likely to be beneficial
Behavioural therapy. . . . . . . .1508
Multidisciplinary treatment

programmes (for subacute low
back pain). . . . . . . . . . . . .1510

Trade off between benefits and
harms

Muscle relaxants. . . . . . . . . .1504

Unknown effectiveness
Acupuncture . . . . . . . . . . . . .1512
Analgesics (paracetamol,

opioids). . . . . . . . . . . . . . .1503
Back schools . . . . . . . . . . . .1507
Colchicine . . . . . . . . . . . . . .1503

Electromyographic
biofeedback . . . . . . . . . . .1509

Epidural steroid injections . . .1506
Lumbar supports. . . . . . . . . .1510
Massage . . . . . . . . . . . . . . .1510
Spinal manipulation . . . . . . .1511
Temperature treatments (short

wave diathermy, ultrasound, ice,
and heat) . . . . . . . . . . . . .1510

Traction . . . . . . . . . . . . . . . .1511
Transcutaneous electrical nerve

stimulation . . . . . . . . . . . .1512

Unlikely to be beneficial
Back exercises . . . . . . . . . . .1509

Likely to be ineffective or harmful
Bed rest . . . . . . . . . . . . . . . .1508

See glossary, p 1512

Key Messages

¶ Advice to stay active Two systematic reviews and one subsequent RCT found
that advice to stay active increased the rate of recovery, reduced pain, reduced
disability, and reduced time spent off work compared with advice to rest in bed
or bed rest.

¶ Non-steroidal anti-inflammatory drugs One systematic review and one
additional RCT have found that non-steroidal anti-inflammatory drugs
increased overall improvement after 1 week and reduced the need for addi-
tional analgesics compared with placebo. One systematic review and additional
RCTs have found no significant difference among non-steroidal anti-
inflammatory drugs or between non-steroidal anti-inflammatory drugs and
other treatments (paracetamol, opioids, muscle relaxants, and non-drug
treatments) in pain relief.

¶ Behavioural therapy One RCT found that cognitive behavioural therapy
reduced acute low back pain and disability compared with traditional care or
electromyographic biofeedback.

M
us

cu
lo

sk
el

et
al

di
so

rd
er

s

Clin Evid 2004;11:1500–1515.

1500

 BMJ Publishing Group Ltd 2004



¶ Multidisciplinary treatment programmes (for subacute low back pain)
We found no RCTs in people with acute low back pain. One systematic review
in people with subacute low back pain found limited evidence that
multidisciplinary treatment, including a workplace visit, reduced sick leave
compared with usual care.

¶ Muscle relaxants Systematic reviews have found that muscle relaxants
improve symptoms (including pain and muscle tension) and increase mobility
compared with placebo, but found no significant difference in outcomes among
muscle relaxants. Adverse effects in people using muscle relaxants were
common and included dependency, drowsiness, and dizziness.

¶ Acupuncture We found no RCTs of acupuncture specifically in people with
acute low back pain.

¶ Analgesics (paracetamol, opioids) We found no placebo controlled RCTs.
Systematic reviews have found no consistent difference between analgesics
and non-steroidal anti-inflammatory drugs in reducing pain.

¶ Back schools One systematic review found limited evidence that back schools
increased rates of recovery and reduced sick leave compared with placebo in
the short term. The review found no significant difference in outcomes between
back school and physiotherapy, and found that back school increased pain and
sick leave compared with McKenzie exercises.

¶ Epidural steroid injections One RCT found that epidural steroids increased
the proportion of people who were pain free compared with subcutaneous
lidocaine (lignocaine) injections after 3 months. A second RCT found no
significant difference in the proportion of people cured or improved between
epidural steroids and epidural saline, epidural bupivacaine, or dry needling.

¶ Lumbar supports We found no RCTs on the effects of lumbar supports.
¶ Massage One systematic review found insufficient evidence from one RCT

about the effects of massage compared with spinal manipulation or electrical
stimulation.

¶ Spinal manipulation Systematic reviews found conflicting evidence on the
effects of spinal manipulation.

¶ Traction RCTs found conflicting evidence on the effects of traction.
¶ Back exercises Systematic reviews and additional RCTs have found either no

significant difference between back exercises and conservative or inactive
treatments in pain or disability, or have found that back exercises increase pain
or disability.

¶ Bed rest Systematic reviews have found that bed rest could be worse than no
treatment, advice to stay active, back exercises, physiotherapy, spinal manipu-
lation, or non-steroidal anti-inflammatory drugs. One systematic review has
found that adverse effects of bed rest include joint stiffness, muscle wasting,
loss of bone mineral density, pressure sores, and venous thromboembolism.

¶ Colchicine; electromyographic biofeedback; temperature treatments
(short wave diathermy, ultrasound, ice, heat); transcutaneous electrical
nerve stimulation We found insufficient evidence on the effects of these
interventions.

DEFINITION Low back pain is pain, muscle tension, or stiffness localised below
the costal margin and above the inferior gluteal folds, with or
without leg pain (sciatica — see glossary, p 1513),1 and is defined
as acute when it persists for less than 12 weeks.2 Non-specific low

Low back pain and sciatica (acute)
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back pain is low back pain not attributed to a recognisable pathol-
ogy (such as infection, tumour, osteoporosis, rheumatoid arthritis,
fracture, or inflammation).1 This review excludes low back pain or
sciatica with symptoms or signs at presentation that suggest a
specific underlying condition.

INCIDENCE/
PREVALENCE

Over 70% of people in developed countries will experience low back
pain at some time in their lives.3 Each year, 15–45% of adults suffer
low back pain, and 1/20 (5%) people present to hospital with a new
episode. Low back pain is most common between the ages of
35–55 years.3

AETIOLOGY/
RISK FACTORS

Symptoms, pathology, and radiological appearances are poorly
correlated. Pain is non-specific in about 85% of people. About 4%
of people with low back pain in primary care have compression
fractures and about 1% have a tumour. The prevalence of prolapsed
intervertebral disc is about 1–3%.3 Ankylosing spondylitis and spinal
infections are less common.4 Risk factors for the development of
back pain include heavy physical work, frequent bending, twisting,
lifting, and prolonged static postures. Psychosocial risk factors
include anxiety, depression, and mental stress at work.3,5

PROGNOSIS Acute low back pain is usually self limiting (90% of people recover
within 6 weeks), although 2–7% develop chronic pain. One study
found recurrent pain accounted for 75–85% of absenteeism from
work.6

AIMS OF
INTERVENTION

To relieve pain; to improve function; to develop coping strategies for
pain, with minimal adverse effects from treatment; and to prevent
the development of chronic back pain (see definition of low back
pain [chronic], p 1516).2,7

OUTCOMES Pain intensity (visual analogue or numerical rating scale); overall
improvement (self reported or observed); back pain specific func-
tional status (such as Roland Morris questionnaire, Oswestry ques-
tionnaire); impact on employment (days of sick leave, number of
people returned to work); medication use; intervention specific
outcomes (such as coping and pain behaviour for behavioural
treatment, strength and flexibility for exercise, depression for anti-
depressants, and muscle spasm for muscle relaxants and electro-
myographic biofeedback [see glossary, p 1512]).

METHODS Clinical Evidence search and appraisal February 2003. In addition,
the authors searched Medline (1966 to December 1998), Embase
(1980 to September 1998), and Psychlit (1984 to December
1998), using the search strategy recommended by the Cochrane
Back Review Group.8 Most earlier RCTs of treatments for low back
pain were small (< 50 people/intervention group; range 9–169
people/intervention group), short term (mostly < 6 months’ follow
up), and of low overall quality. Problems included lack of power, no
description of randomisation procedure, incomplete analysis with
failure to account for people who withdrew from trials, and lack of
blinding.9 The quality of many recent RCTs is higher.
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QUESTION What are the effects of oral drug treatments?

OPTION ANALGESICS (PARACETAMOL, OPIOIDS)

Systematic reviews have found no consistent difference between
analgesics and non-steroidal anti-inflammatory drugs for pain, but have
found that electroacupuncture or ultrasound improves pain relief
compared with analgesics.

Benefits: We found two systematic reviews (search dates not stated2 and
1995;9 no placebo controlled RCTs; 6 comparative RCTs; no statis-
tical pooling of data provided). Versus non-steroidal anti-
inflammatory drugs: The reviews identified two RCTs (110 peo-
ple), which found no significant difference between meptazinol (an
opioid) and paracetamol or diflunisal (a non-steroidal anti-
inflammatory drug [NSAID]) in pain relief.2,9 A third RCT (219
people) identified by the reviews found that paracetamol increased
pain relief compared with mefenamic acid (a NSAID).2,9 Versus
non-drug treatments: The reviews identified one RCT (40 people),
which found that electroacupuncture (see glossary, p 1512)
increased pain relief compared with paracetamol after 6 weeks, and
one RCT (73 people), which found that ultrasound treatment
significantly increased the proportion of people who were pain free
after 4 weeks compared with analgesics.2,9

Harms: See paracetamol (acetaminophen) poisoning, p 1826. RCTs have
found adverse effects (constipation and drowsiness) with analge-
sics in about 50% of people. One systematic review (search date
1995) found that combinations of paracetamol plus weak opioids
increased the risk of adverse effects compared with paracetamol
alone (single dose studies OR 1.1, 95% CI 0.8 to 1.5; multiple dose
studies OR 2.5, 95% CI 1.5 to 4.2).10

Comment: None.

OPTION COLCHICINE

One RCT found insufficient evidence on the effects of colchicine.

Benefits: We found one systematic review (search date not stated, 1 RCT, 27
people), which found no significant difference between oral colchi-
cine and placebo in outcomes, although the RCT identified by the
review was too small to rule out a clinically important difference.2

Harms: The review reported gastrointestinal irritation and skin problems in
about 33% of people taking colchicine.2 Other adverse effects
included chemical cellulitis and agranulocytosis.11

Comment: The review identified two further RCTs, which did not distinguish
between acute and chronic low back pain.2
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OPTION MUSCLE RELAXANTS

Systematic reviews have found that muscle relaxants improve symptoms
(including pain and muscle tension) and increase mobility compared with
placebo, but found no significant difference among muscle relaxants in
outcomes. The reviews found that adverse effects in people using muscle
relaxants are common and include dependency, drowsiness, and
dizziness.

Benefits: We found three systematic reviews (search date not stated;2 search
date 1995,9 14 RCTs, 1160 people, no statistical pooling of data
provided; search date 1999,12 11 RCTs). Versus placebo: The first
two reviews identified nine RCTs (762 people), which compared a
range of muscle relaxants (tizanidine, cyclobenzaprine, dantrolene,
carisoprodol, baclofen, orphenadrine, or diazepam) versus pla-
cebo.2,9 Seven of these RCTs found that muscle relaxants reduced
pain and muscle tension and increased mobility compared with
placebo. The remaining two RCTs found no significant difference in
outcomes. The third review identified 11 RCTs comparing cycloben-
zaprine versus placebo (2297 people with acute back or neck pain
and muscle spasm).12 The review did not pool results. Of eight
included RCTs (1359 people) that reported a global measure of
symptom improvement, six found that cyclobenzaprine significantly
improved a global symptom measure compared with placebo (fol-
low up 8–21 days). However, the clinical importance of these
results is unclear. Versus each other: The first two reviews identi-
fied three RCTs (236 people), which found no significant difference
among muscle relaxants (cyclobenzaprine, carisoprodol, and
diazepam) in pain intensity, although two of the RCTs found that
cyclobenzaprine or carisoprodol significantly increased overall
improvement compared with diazepam.2,9

Harms: The reviews found that adverse effects included drowsiness or
dizziness in up to 70% of people and a risk of dependency even after
1 week. More people experienced one or more adverse events with
muscle relaxants compared with placebo (68% of people with
baclofen v 30% of people with placebo).2,9 One RCT identified by
the reviews found that chlormezanone significantly increased
adverse effects compared with methocarbamol (dyspepsia and
drowsiness; 14/52 [27%] with chlormezanone v 6/55 [11%] with
methocarbamol; RR 2.50, 95% CI 1.02 to 5.93; NNH 6, 95% CI 3
to 90).2,9 One systematic review found that adverse reactions were
significantly more common with cyclobenzaprine compared with
placebo (53% with cyclobenzaprine v 28% with placebo;
P < 0.002).12 The most common adverse effects with cyclobenz-
aprine were drowsiness (20%), dry mouth (8%), and dizziness (7%).

Comment: None.

OPTION NON-STEROIDAL ANTI-INFLAMMATORY DRUGS

One systematic review and one additional RCT have found that
non-steroidal anti-inflammatory drugs increased overall improvement
after 1 week and reduced the proportion of people requiring additional
analgesics compared with placebo. One systematic review and additional
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RCTs have found no significant difference among non-steroidal
anti-inflammatory drugs or between non-steroidal anti-inflammatory
drugs and other treatments (paracetamol, opioids, muscle relaxants, and
non-drug treatments) in pain relief.

Benefits: We found one systematic review (search date 1998, 45 RCTs,
statistical pooling only for non-steroidal anti-inflammatory drugs
[NSAIDs] v placebo)13 and three additional RCTs.14–16 NSAIDs
versus placebo: The review identified nine RCTs, which found that
NSAIDs increased the proportion of people experiencing global
improvement compared with placebo after 1 week (pooled OR 2.0,
95% CI 1.4 to 3.0), and reduced the proportion of people requiring
additional analgesics (pooled OR 0.64, 95% CI 0.45 to 0.91).13

The review identified four RCTs (313 people), which found no
significant difference between NSAIDs and placebo in relief of
sciatica (see glossary, p 1513). The additional RCT (532 people)
found that oral meloxicam (7.5 or 15.0 mg) increased pain relief
compared with placebo after 3 and 7 days.17 Versus each other:
The review identified 18 RCTs (1982 people), which found no
significant difference among NSAIDs in outcomes.13 One additional
RCT (104 people) found that nimesulide versus ibuprofen improved
functional status, but found no significant difference in pain relief
after 10 days.14 A second additional RCT (489 people) found no
significant difference between meloxicam and diclofenac in pain
relief.17 Versus paracetamol: The review identified two RCTs (93
people), which found no significant difference between mefenamic
acid and paracetamol in recovery rates, and one RCT (60 people),
which found that mefenamic acid increased pain relief compared
with paracetamol.13 The review identified one RCT (60 people),
which found that mefenamic acid improved pain relief compared
with dextropropoxyphene plus paracetamol. Versus muscle
relaxants plus opioid analgesics: The review identified five RCTs
(399 people), which found no significant difference between
NSAIDs and muscle relaxants plus opioids in pain relief or overall
improvement.13 Versus non-drug treatments: The review identi-
fied three RCTs (461 people).13 The first RCT (110 people) found
that NSAIDs improved range of movement compared with bed rest,
although the second RCT (241 people) found no significant differ-
ence between treatments in range of movement. Two RCTs (354
people) comparing NSAIDs versus physiotherapy or spinal manipu-
lation found no significant difference in pain relief or improvement in
mobility. Versus NSAIDs plus adjuvant treatment: The review
identified three RCTs (232 people), which found no significant
difference between NSAIDs alone and NSAIDs plus muscle relax-
ants in outcomes.13 One RCT identified by the review,13 and one
additional RCT18 found no significant difference between NSAIDs
and versus NSAIDs plus vitamin B combinations in pain relief,
although one of the RCTs found that NSAIDs alone reduced the
proportion of people returning to work after 1 week compared with
NSAIDs plus vitamin B combinations (78% of people with combina-
tion treatment v 35% with NSAIDs alone).

Harms: NSAIDs may cause gastrointestinal complications (see non-
steroidal anti-inflammatory drugs, p 1551). One systematic review
of harms of NSAIDs found that ibuprofen and diclofenac had the
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lowest gastrointestinal complication rate mainly because of the low
doses used in practice (pooled OR for adverse effects versus
placebo 1.30, 95% CI 0.91 to 1.80).19 RCTs have found no
significant difference with nimesulide versus ibuprofen, or with
meloxicam versus diclofenac in adverse effects.

Comment: None.

QUESTION What are the effects of local injections?

OPTION EPIDURAL STEROID INJECTIONS

One systematic review has identified one RCT, which found that epidural
steroids increased the proportion of people who were pain free after 3
months compared with subcutaneous lidocaine (lignocaine) injections.
The review identified a second RCT, which found no significant difference
between epidural steroids and epidural saline, epidural bupivacaine, or
dry needling in the proportion of people cured or improved.

Benefits: We found one systematic review (search date 1998, 2 RCTs).20 The
first included RCT (57 people with acute low back pain and
sciatica — see glossary, p 1513) found no significant difference
between epidural steroids and subcutaneous lidocaine injections in
pain relief after 1 month, but found that epidural steroids increased
the proportion of people who were pain free after 3 months. The
second RCT (63 people) compared four treatments: epidural ster-
oids, epidural saline, epidural bupivacaine, and dry needling. It
found no difference between any of the treatments in the proportion
of people improved or cured.

Harms: Adverse effects were infrequent and included headache, fever,
subdural penetration, and, more rarely, epidural abscess and res-
piratory depression.20

Comment: None.

QUESTION What are the effects of non-drug treatments?

OPTION ADVICE TO STAY ACTIVE

Two systematic reviews and subsequent RCTs found that advice to stay
active (with or without other treatments) reduced disability, pain, and
time spent off work compared with bed rest (with or without other
treatments).

Benefits: We found one systematic review that compared advice to stay
active alone versus advice to rest in bed or bed rest (search date
1998, 4 RCTs, 491 people with acute back pain or sciatica [see
glossary, p 1513], no statistical pooling of data).21 A second
systematic review compared advice to stay active with or without
other treatments versus those other treatments alone (search date
not stated, 6 RCTs, 1957 people).22 The first review identified two
high quality RCTs.21 The first RCT (186 people with acute low back
pain) found that advice to stay active versus advice to rest in bed for
2 days significantly improved functional status and reduced sick
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leave after 3 weeks (weighted mean improvement in Oswestry
questionnaire score for advice to remain active v bed rest 4.4, 95%
CI 0.6 to 8.2; weighted mean reduction for days of sick leave for
advice to remain active v bed rest 4.5 days, 95% CI 1.4 days to 7.6
days). However, the trial found no significant difference in pain
intensity between groups after 3 weeks. The second RCT (183
people with sciatica) found no significant difference between advice
to stay active and advice to rest in bed for 14 days in pain intensity,
recovery, or duration of sick leave after 3 weeks (results not quan-
tified in review). The second review similarly found that advice to
stay active significantly reduced sick leave and reduced chronic
disability compared with traditional medical treatment (analgesics
as required, advice to rest, and “let pain be your guide”) (see
benefits of bed rest, p 1508).22 We found two subsequent RCTs.
The first subsequent RCT (457 people) found that advice to stay
active significantly increased rates of recovery, reduced pain, and
reduced disability compared with no advice.23 The second subse-
quent RCT (278 people) found no significant differences in pain
intensity and functional disability between normal activity and bed
rest after 1 month (intensity of pain measured on visual analogue
scale [0 = no pain and 100 = extreme unbearable pain]: 10.2 mm
with normal activity v 13.7 mm with bed rest; difference +3.5 mm;
97.5% CI –2.6 mm to +0.5 mm; functional disability measured on
the Eifel index, a French version of the Roland–Morris questionnaire
[range 0–24]; at 1 month: 2.47 with normal activity v 3.3 with bed
rest; difference –0.82; 99% CI –2.55 to +0.50). However, the
second subsequent RCT found normal activity significantly reduced
sick leave compared with bed rest up to day 5 (52% with advice to
stay active v 86% with bed rest; P < 0.0001).23

Harms: The reviews and subsequent RCT did not report harms.21,22,24

Comment: Limitations in methods preclude meaningful quantification of effect
sizes. Advice to stay active was provided either as a single treatment
or in combination with other interventions such as back schools, a
graded activity programme, or behavioural counselling. The two
lower quality RCTs included in the first review were reported to have
moderate to high risk of bias.21 The first did not measure pain at
follow up. The second found that 48 hours of strict bed rest
significantly improved pain compared with advice to stay active
(time to outcome and further details not reported in review).

OPTION BACK SCHOOLS

One systematic review found limited evidence that back schools
increased rates of recovery and reduced sick leave compared with
placebo in the short term. The review found no significant difference
between back school and physiotherapy in outcomes and found that back
school exercises increased pain and sick leave compared with McKenzie
exercises.

Benefits: We found one systematic review (search date 1997, 3 RCTs, no
statistical pooling of data provided).25 The first included RCT (145
people), which found that back schools (short wave diathermy at
lowest intensity) increased rates of recovery and reduced sick leave
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compared with placebo in the short term. The second included RCT
(142 people) found no significant difference between back schools
and physiotherapy in short term and long term outcomes. The third
included RCT (100 people) found that ongoing McKenzie exercises
(see glossary, p 1513) reduced pain and sick leave compared with
one 45 minute session of back school for up to 5 years.

Harms: The review did not report harms.25

Comment: None.

OPTION BED REST

Systematic reviews have found no evidence that bed rest is better, but
have found evidence that it could be worse than no treatment, advice to
stay active, back exercises, physiotherapy, spinal manipulation, or
non-steroidal anti-inflammatory drugs. One systematic review has found
that adverse effects of bed rest include joint stiffness, muscle wasting,
loss of bone mineral density, pressure sores, and venous
thromboembolism.

Benefits: We found six systematic reviews (search date not stated, 4 RCTs;2

search date 1995, 4 RCTs;7 search date 1995, 6 RCTs;9 search
date 1999, 9 RCTs;26 search date not stated, 10 RCTs;22 search
date not stated, 5 RCTs;27 no statistical pooling provided). Versus
no treatment: The reviews identified five RCTs (663 people), which
compared bed rest versus no treatment and found either no
significant difference between treatments or that no treatment
improved outcomes compared with bed rest.2,7,9,22,26,27 Versus
different lengths of bed rest: The reviews identified two RCTs
(254 people), which found no significant difference in outcomes
with 7 days versus 2–4 days of bed rest.2,7,9,22,26,27 Versus other
interventions: The reviews identified five RCTs (921 people), which
compared bed rest versus other interventions (advice to stay active,
back exercises, physiotherapy, spinal manipulation, or non-
steroidal anti-inflammatory drugs).2,7,9,22,26,27 They found either no
significant difference in outcomes (pain, recovery rate, time to
return to daily activities, and sick leave) or an improvement in
outcomes with the comparative interventions. The most recent
systematic review found no significant difference between bed rest
and advice to stay active in pain intensity after 3 weeks.26

Harms: One systematic review found that adverse effects of bed rest
included joint stiffness, muscle wasting, loss of bone mineral
density, pressure sores, and venous thromboembolism (see thrombo-
embolism, p 284).22

Comment: None.

OPTION BEHAVIOURAL THERAPY

One RCT found that cognitive behavioural therapy reduced acute low back
pain and disability compared with traditional care or electromyographic
biofeedback.
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Benefits: We found four systematic reviews (search dates not stated,2

1995,7,9 and 1994;28 no statistical pooling of data provided) and
one subsequent RCT.29 The reviews identified one RCT (107 peo-
ple), which found that cognitive behavioural therapy (see glossary,
p 1512) versus traditional care (analgesics plus back exercises until
pain had subsided) reduced pain and perceived disability after 9–12
months. The additional RCT (50 people with acute low back pain
and sciatica) found that risk factor based cognitive behavioural
therapy versus electromyographic biofeedback (see glossary,
p 1512) increased pain relief.29

Harms: The reviews and subsequent RCT did not report on harms.2,7,9,28,29

Comment: None.

OPTION ELECTROMYOGRAPHIC BIOFEEDBACK

We found insufficient evidence on electromyographic biofeedback.

Benefits: We found one RCT (50 people with acute low back pain and
sciatica — see glossary, p 1513), which found that risk factor based
cognitive behavioural therapy versus electromyographic biofeed-
back (see glossary, p 1512) improved pain relief.29

Harms: The RCT did not report on harms.29

Comment: None.

OPTION EXERCISE/BACK EXERCISES

Systematic reviews and additional RCTs have found either no significant
difference between back exercises and conservative or inactive
treatments in pain or disability, or have found that back exercises
increase pain or disability.

Benefits: We found five systematic reviews (search dates not stated,2

1995,7,9,30 and 1999;31 no statistical pooling of data provided) and
two additional RCTs.17,32 The most recent review identified eight
RCTs (1149 people), which compared specific back exercises
(flexion, extension, aerobic, or strengthening programmes such as
McKenzie exercises [see glossary, p 1513]) versus other conserva-
tive treatments (usual care by general practitioner, continuation of
ordinary activities, bed rest, manipulation, non-steroidal anti-
inflammatory drugs, mini back school, or short wave diathermy).31

Seven of these RCTs found either no difference between treatments
or that back exercises increased pain intensity and disability. The
eighth RCT found that back exercises versus a mini back school
improved pain and return to work. The review identified four RCTs
(888 people) comparing back exercises versus inactive treatments
(bed rest, educational booklet, and placebo ultrasound).31 It found
no significant difference between back exercises and inactive treat-
ment in pain relief, global improvement, or functional status. The
first additional RCT (66 people) found that endurance training back
exercises increased improvement in functioning and pain relief after
3 weeks compared with no treatment, but found no significant
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difference in functioning or pain after 6 weeks.17 The second
additional RCT (41 people) found no significant difference between
advice, minimal bed rest, or analgesics versus the same treatment
plus specific, localised exercise of the multifidus muscle in pain and
disability.32

Harms: The reviews and additional RCTs did not report harms.2,7,9,17,30–32

Comment: None.

OPTION LUMBAR SUPPORTS

We found no RCTs on the effects of lumbar supports.

Benefits: We found no systematic review or RCTs specifically in people with
acute low back pain.

Harms: Harms associated with prolonged lumbar support use include
decreased strength of the trunk musculature, a false sense of
security, heat, skin irritation, and general discomfort.2

Comment: None.

OPTION MULTIDISCIPLINARY TREATMENT PROGRAMMES (FOR
SUBACUTE LOW BACK PAIN)

We found no RCTs in people with acute back pain. However, one
systematic review in people with subacute low back pain found limited
evidence that multidisciplinary treatment including a workplace visit
reduced sick leave compared with usual care.

Benefits: We found no RCTs specifically in people with acute back pain. We
found one systematic review (search date 1998, 2 RCTs, 233
people with subacute low back pain), which found that multidisci-
plinary treatment (see glossary, p 1513), including a workplace
visit, reduces sick leave compared with usual care.33

Harms: The review did not report harms.33

Comment: None.

OPTION TEMPERATURE TREATMENTS (SHORT WAVE DIATHERMY,
ULTRASOUND, ICE, AND HEAT)

Two systematic reviews identified no RCTs on the effects of temperature
treatments.

Benefits: We found two systematic reviews (search date not stated2 and
199234), which found no RCTs.

Harms: The reviews did not report harms.2,34

Comment: None.

OPTION MASSAGE

One systematic review found insufficient evidence from one RCT about
the effects of massage compared with spinal manipulation or electrical
stimulation.
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Benefits: We found one systematic review (search date 2001, 1 RCT).35 It
identified one RCT (90 people), which compared massage (see
glossary, p 1512) versus spinal manipulation or electrical stimula-
tion and found no significant difference in pain relief, functional
status, or mobility.35

Harms: The review gave no information on harms.35

Comment: None.

OPTION SPINAL MANIPULATION

Systematic reviews found conflicting evidence on the effects of spinal
manipulation.

Benefits: We found six systematic reviews (search dates not stated,2,36

1995;7,9,37 and 1997;38 18 RCTs; no statistical pooling of data
provided). Versus placebo: The reviews identified five RCTs (383
people) comparing spinal manipulation versus placebo.2,7,9,36–38

Two RCTs found that manipulation increased pain relief after 3
weeks, two RCTs found no significant difference in pain relief, and
one RCT found that manipulation increased rates of recovery.
Versus other treatments: The reviews identified 12 RCTs (899
people) comparing spinal manipulation versus other treatments
(short wave diathermy, massage [see glossary, p 1512], exercises,
back school, or drug treatment). Four of the reviews found that the
results of these RCTs were conflicting.2,7,9,37 The fifth review (7
RCTs, 731 people) found that spinal manipulation significantly
increased recovery after 2–3 weeks (NNT 5, 95% CI 4 to 14).36 The
sixth review found limited evidence that spinal manipulation
improved outcomes.38

Harms: In the RCTs that used a trained therapist to select people and
perform spinal manipulation, the risk of serious complications was
low (estimated risk: vertebrobasilar strokes 1/20 000–1/1 000 000
people; cauda equina syndrome < 1/1 000 000 people).39

Comment: Current guidelines do not advise spinal manipulation in people with
severe or progressive neurological deficit.2,11

OPTION TRACTION

RCTs found conflicting evidence on the effects of traction.

Benefits: We found three systematic reviews (search dates 19957,9 and
199240). The reviews identified two RCTs (225 people), which
compared traction versus bed rest plus corset or infrared treatment.
One RCT found that traction significantly increased overall improve-
ment compared with both other treatments after 1 and 3 weeks, but
the second RCT found no significant difference in overall improve-
ment after 2 weeks.

Harms: The reviews did not report on harms.7,9,40 Potential adverse effects
include debilitation, loss of muscle tone, bone demineralisation,
and thrombophlebitis.2
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Comment: Of 16 RCTs identified, 12 RCTs (921 people) did not distinguish
between acute and chronic low back pain, or included people with
back pain of specific cause.7,9,40–42

OPTION TRANSCUTANEOUS ELECTRICAL NERVE STIMULATION

We found no RCTs about effects of transcutaneous electrical nerve
stimulation in people with acute back pain.

Benefits: We found no systematic reviews or RCTs specifically in people with
acute low back pain.

Harms: We found no RCTs in people with acute low back pain.

Comment: None.

OPTION ACUPUNCTURE

We found no RCTs of acupuncture specifically in people with acute low
back pain.

Benefits: We found two systematic reviews (search dates 1996; see com-
ment below), which found no RCTs of acupuncture (see glossary,
p 1512) in people with acute low back pain.43,44

Harms: One systematic review (search date 1996) found that serious, rare,
adverse effects included infections (HIV, hepatitis, bacterial
endocarditis) and visceral trauma (pneumothorax, cardiac
tamponade).45

Comment: Three RCTs identified by the systematic reviews combined acute
and chronic low back pain and two RCTs did not specify the duration
of symptoms. One RCT included people with back and neck
pain.43,44

GLOSSARY
Acupuncture Needle puncture of the skin at traditional “meridian” acupuncture
points. Modern acupuncturists also use non-meridian points and trigger points
(tender sites occurring in the most painful areas). The needles may be stimulated
manually or electrically. Placebo acupuncture is needling of traditionally unimpor-
tant sites or non-stimulation of the needles once placed.
Cognitive behavioural therapy This aims to identify and modify people’s under-
standing of their pain and disability using cognitive restructuring techniques (such
as imagery and attention diversion) or by modifying maladaptive thoughts, feelings,
and beliefs.
Electroacupuncture Non-penetrative electrical stimulation of classical acupunc-
ture points with low amplitude, pulsed electrical current.
Electromyographic biofeedback A person receives external feedback of their
own electromyogram (using visual or auditory scales), and uses this to learn how to
control the electromyogram and hence the tension within their own muscles.
Electromyogram biofeedback for low back pain aims to relax the paraspinal
muscles.
Massage Massage is manipulation of soft tissues (i.e. muscle and fascia) using
the hands or a mechanical device, to promote circulation and relaxation of muscle
spasm or tension. Different types of soft tissue massage include Shiatsu, Swedish,
friction, trigger point, or neuromuscular massage.
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McKenzie exercises Extension exercises that use self generated stresses and
forces to centralise pain from the legs and buttocks to the lower back. This method
emphasises self care.
Multidisciplinary treatment Intensive physical and psychosocial training by a
team (e.g. a physician, physiotherapist, psychologist, social worker, and occupa-
tional therapist). Training is usually given in groups and does not involve passive
physiotherapy.
Sciatica Pain that radiates from the back into the buttock or leg and may also be
used to describe pain anywhere along the course of the sciatic nerve.
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Facet joint injections . . . . . . .1522
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To be covered in future updates
Surgical treatment

See glossary, p 1530

Key Messages

¶ Exercise Systematic reviews and additional RCTs have found that exercise
improves pain and functional status compared with usual care. RCTs found
conflicting evidence on the effects of different types of exercise, or exercise
compared with inactive treatments.

¶ Intensive multidisciplinary treatment programmes One systematic review
has found that intensive multidisciplinary biopsychosocial rehabilitation with
functional restoration reduces pain and improves function compared with
inpatient or outpatient non-multidisciplinary treatments or usual care. The
review found no significant difference between less intensive multidisciplinary
treatments and non-multidisciplinary treatment or usual care in pain or
function.

¶ Analgesics One RCT found that tramadol decreased pain and functional status
compared with placebo. A second RCT found that paracetamol increased the
proportion of people who rated the treatment as good or excellent compared
with diflunisal.
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¶ Back schools in occupational settings versus no treatment One system-
atic review has found that, in occupational settings, back schools improve pain
and reduce disability compared with no treatment. Systematic reviews and one
subsequent RCT found conflicting evidence on the effects of back schools
compared with other treatments.

¶ Behavioural therapy Systematic reviews have found that behavioural therapy
reduces pain and improves functional status and behavioural outcomes com-
pared with no treatment, placebo, or waiting list control. Systematic reviews
found no significant difference in functional status, pain, or behavioural
outcomes between different types of behavioural therapy, and found conflicting
results with behavioural therapy compared with other treatments.

¶ Massage versus other treatments One systematic review found that
massage combined with exercises and education is more effective than inert
treatment. The review found conflicting evidence about the effects of massage
compared with other treatments.

¶ Non-steroidal anti-inflammatory drugs One RCT found that naproxen
increased pain relief compared with placebo. One systematic review and
additional RCTs found no significant difference with non-steroidal anti-
inflammatory drugs compared with each other for symptom outcomes. Two
RCTs found conflicting evidence on the effects of non-steroidal anti-
inflammatory drugs compared with other analgesics.

¶ Trigger point and ligamentous injections One systematic review found
limited evidence that steroid plus local anaesthetic injection of trigger points
increased pain relief compared with local anaesthetic injection alone, and that
phenol increased pain relief compared with saline injection of the lumbar
interspinal ligament.

¶ Acupuncture We found conflicting evidence from two systematic reviews and
two subsequent RCTs about the effects of acupuncture compared with placebo
or no treatment. One systematic review and one subsequent RCT have found
that acupuncture reduces pain intensity and increases overall improvement
compared with transcutaneous electrical nerve stimulation.

¶ Antidepressants One systematic review and additional RCTs have found that
antidepressants significantly increase pain relief compared with placebo.
However, they found no consistent difference in functioning or depression.
Additional RCTs found conflicting results on pain relief with antidepressants
compared with each other or analgesics.

¶ Electromyographic biofeedback One systematic review found no difference
in pain relief or functional status between electromyographic biofeedback and
placebo or waiting list control, but found conflicting results on the effects of
electromyographic biofeedback compared with other treatments.

¶ Epidural steroid injections One systematic review found no significant
difference between epidural steroid injections and placebo in pain relief after
6 weeks or 6 months.

¶ Lumbar supports We found insufficient evidence on the effects of lumbar
supports.

¶ Muscle relaxants We found insufficient evidence about the benefits of muscle
relaxants. One RCT found that adverse effects in people using muscle relaxants
are common and include dependency, drowsiness, and dizziness.

¶ Physical conditioning programmes One systematic review has found that
physical conditioning programmes with a cognitive behavioural approach plus
physical training for workers with back pain reduced sick days but not the risk
of being off work at 12 months compared with general practitioner care.
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¶ Spinal manipulation We found five systematic reviews, which identified 13
RCTs. One of the reviews found that spinal manipulation improved outcomes
compared with placebo; one concluded that improvements in pain and disabil-
ity scores were too small to be clinically worthwhile, and the other three were
conflicting.

¶ Transcutaneous electrical nerve stimulation One systematic review found
no significant difference in pain relief between transcutaneous electrical nerve
stimulation and sham stimulation.

¶ Facet joint injections One systematic review found no significant difference in
pain relief between facet joint injections and placebo or facet joint nerve
blocks.

¶ Traction One systematic review and two additional RCTs found no significant
difference between traction and placebo or between traction plus massage and
interferential treatment in pain relief or functional status.

DEFINITION Low back pain is pain, muscle tension, or stiffness localised below
the costal margin and above the inferior gluteal folds, with or
without leg pain (sciatica — see glossary, p 1531),1 and is defined
as chronic when it persists for 12 weeks or more (see definition of
low back pain and sciatica [acute], p 1500).2 Non-specific low back
pain is low back pain not attributed to a recognisable pathology
(such as infection, tumour, osteoporosis, rheumatoid arthritis, frac-
ture, or inflammation).1 This review excludes low back pain or
sciatica with symptoms or signs at presentation that suggest a
specific underlying condition.

INCIDENCE/
PREVALENCE

Over 70% of people in developed countries will experience low back
pain at some time in their lives.3 Each year, 15–45% of adults suffer
low back pain, and 1/20 people present to hospital with a new
episode. About 2–7% of patients with acute low back pain will go on
to become chronic. Low back pain is most common between the
ages of 35–55 years.3

AETIOLOGY/
RISK FACTORS

Symptoms, pathology, and radiological appearances are poorly
correlated. Pain is non-specific in about 85% of people. About 4%
of people with low back pain in primary care have compression
fractures and about 1% have a tumour. The prevalence of prolapsed
intervertebral disc is about 1–3%.3 Ankylosing spondylitis and spinal
infections are less common.4 Risk factors for the development of
back pain include heavy physical work, frequent bending, twisting,
lifting, and prolonged static postures. Psychosocial risk factors
include anxiety, depression, and mental stress at work.3,5 Having a
previous history of low back pain and a longer duration of the
present episode are significant risk factors for chronicity. A recently
published systematic review of prospective cohort studies found
that some psychological factors (distress, depressive mood, and
somatisation) are associated with an increased risk of chronic low
back pain.6 Individual and workplace factors have also been
reported to be associated with the transition to chronic low back
pain.7

PROGNOSIS Generally, the clinical course of an episode of low back pain seems
to be favourable, and most pain will resolve within 2 weeks. Back
pain among primary care patients typically has a recurrent course
characterised by variation and change, rather than an acute, self

Low back pain and sciatica (chronic)
M

us
cu

lo
sk

el
et

al
di

so
rd

er
s

1518

 BMJ Publishing Group Ltd 2004



limiting course.8 Most back pain patients will have experienced a
previous episode, and acute attacks often occur as exacerbations of
chronic low back pain. In general, recurrences will occur more
frequently and be more severe if patients had frequent or long
lasting low back pain complaints in the past. The course of sick
leave due to low back pain is similarly favourable. One study
reported that 67% of patients with sick leave due to low back pain
will have returned to work within a week, and 90% within 2 months.
However, the longer the period of sick leave the less likely the return
to work becomes. Less than half of the low back pain patients who
have been off work for 6 months will return to work. After 2 years of
work absenteeism, the chance to return to work is virtually zero.9

AIMS OF
INTERVENTION

To relieve pain; to improve function; to develop coping strategies for
pain, with minimal adverse effects from treatment.2,10

OUTCOMES Pain intensity (visual analogue or numerical rating scale); overall
improvement (self reported or observed); back pain specific func-
tional status (such as Roland Morris questionnaire, Oswestry ques-
tionnaire); impact on employment (days of sick leave, number of
people returned to work); medication use; intervention specific
outcomes (such as coping and pain behaviour for behavioural
treatment, strength, and flexibility for exercise, depression [in
people with depression and low back pain] for antidepressants, and
muscle spasm for muscle relaxants and electromyographic
biofeedback — see glossary, p 1530).

METHODS Clinical Evidence search and appraisal February 2003. The authors
also searched Medline (1966 to December 1998), Embase (1980
to September 1998), and Psychlit (1984 to December 1998),
using the search strategy recommended by the Cochrane Back
Review Group.11 Most of the earlier RCTs of treatments for low back
pain were small (< 50 people/intervention group; range 9–169),
short term (mostly < 6 months’ follow up), and of low overall quality.
Problems included lack of power, no description of randomisation
procedure, incomplete analysis with failure to account for people
who withdrew from trials, and lack of blinding.12 The quality of the
methods used by many recent RCTs is higher.

QUESTION What are the effects of oral drug treatments?

OPTION ANALGESICS (PARACETAMOL, OPIOIDS)

One RCT found that tramadol decreased pain and increased functional
status compared with placebo. One RCT found no significant difference
between paracetomol and diflusinal in the proportion of people who rated
the treatment as good or excellent. Two RCTs found no significant
difference in pain relief between non-steroidal anti-inflammatory drugs
and an opioid analgesic.

Benefits: Analgesics versus placebo: One RCT (254 people) found that
tramadol (an opioid) decreased pain and improved functional status
compared with placebo.13 Analgesics versus non-steroidal anti-
inflammatory drugs: See non-steroidal anti-inflammatory drugs,
p 1551.
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Harms: RCTs found adverse effects (constipation and drowsiness) with
analgesics in about 50% of people. One systematic review (search
date 1995) comparing combinations of paracetamol plus weak
opioids versus paracetamol alone found that combination treat-
ment increased the risk of adverse effects (single dose studies
OR 1.1, 95% CI 0.8 to 1.5; multiple dose studies OR 2.5, 95%
CI 1.5 to 4.2).14

Comment: None.

OPTION ANTIDEPRESSANTS

One systematic review and additional RCTs have found that
antidepressants versus placebo significantly increase pain relief, but
found no consistent difference in functioning or depression. One RCT
found that maproteline increased pain relief compared with paroxetine.

Benefits: We found one systematic review (search date 2000)15 and six
additional RCTs (2 RCTs in people with low back pain and depres-
sion; 2 RCTs in people with low back pain without depression; 2
RCTs did not report whether people were depressed).16–21 Versus
placebo: The review found that antidepressants significantly
increased pain relief compared with placebo (SMD 0.41, 95%
CI 0.22 to 0.61), but found no significant difference in functioning
(SMD +0.24, 95% CI –0.21 to +0.69).15 The six additional RCTs
compared an antidepressant (imipramine, amitriptyline, trazodone,
nortriptyline, doxepin, maprotiline, paroxetine, or clomipramine)
with placebo and reported on depression. Most found no difference
in depression, although two RCTs17,19 found that an antidepressant
significantly reduced depression compared with placebo. Versus
each other: One RCT (67 people) found that maprotiline signifi-
cantly increased pain relief compared with paroxetine (mean
decrease on 0–20 scale: 5.41 with maprotiline v 2.34 with
paroxetine).20

Harms: Adverse effects of antidepressants included dry mouth, drowsiness,
constipation, urinary retention, orthostatic hypotension, and
mania.2 One RCT found that the prevalence of dry mouth, insomnia,
sedation, and orthostatic symptoms was 60–80% with tricyclic
antidepressants.16 However, rates were only slightly lower in the
placebo group and none of the differences were significant.

Comment: None.

OPTION MUSCLE RELAXANTS

One systematic review found insufficient evidence from one RCT about
the effects of muscle relaxants. The included RCT found that adverse
effects are common and include dependency, drowsiness, and dizziness.

Benefits: We found one systematic review (search date 1995, 1 RCT).12 The
RCT (50 people) identified by the review found that tetrazepam
increased overall improvement and reduced pain after 10 days
compared with placebo (64% with tetrazepam v 29% with placebo
of people).12
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Harms: The review found that adverse effects of muscle relaxants included
drowsiness or dizziness in up to 70% of people and a risk of
dependency even after 1 week.12

Comment: None.

OPTION NON-STEROIDAL ANTI-INFLAMMATORY DRUGS

One small RCT found that naproxen increased pain relief compared with
placebo. One systematic review and additional RCTs found no significant
differences in symptoms between different non-steroidal
anti-inflammatory drugs. One RCT identified by the review found no
significant difference between diflunisal and paracetamol in the
proportion of people who rated the treatment as good or excellent. Two
RCTs found no significant difference in pain relief between non-steroidal
anti-inflammatory drugs and an opioid analgesic.

Benefits: We found one systematic review (search date 1998)22 and two
additional RCTs.23,24 Versus placebo: One RCT (37 people) iden-
tified by the review found that naproxen increased pain relief
compared with placebo.22 Versus each other: Four RCTs (453
people) identified by the review found no significant difference
between different non-steroidal anti-inflammatory drugs for symp-
toms.22 The first additional RCT (196 people) found no significant
difference between nimesulide and diclofenac in pain or function-
ing.23 Versus analgesics: One RCT (29 people) identified by the
review found no significant difference between diflunisal and para-
cetamol in the proportion of people rating their treatment as good or
excellent at 4 weeks (10/16 [62%] v 4/12 [33%]; RR 1.87, 95%
CI 0.77 to 4.55; calculated by Clinical Evidence).22 However, the
study may have lacked power to exclude a clinically significant
difference. A second RCT (155 people) identified by the review
found no difference between a parenteral non-steroidal anti-
inflammatory drug and a parenteral opioid in pain relief.22 One
additional RCT (155 people) found no significant difference
between ketorolac and meperidine in outcomes.24

Harms: Non-steroidal anti-inflammatory drugs may cause gastrointestinal
complications (see non-steroidal anti-inflammatory drugs, p 1551).
RCTs in people with acute and chronic back pain have found that
ibuprofen and diclofenac have the lowest gastrointestinal compli-
cation rate mainly because of the low doses used in practice
(pooled OR for adverse effects v placebo 1.30, 95% CI 0.91 to
1.80).2,25,26 The first additional RCT found that nimesulide has a
similarly low rate of gastrointestinal adverse effects as diclofenac.23

Comment: None.

QUESTION What are the effects of local injections?

OPTION EPIDURAL STEROID INJECTIONS

One systematic review found no significant difference between epidural
steroid injections and placebo in pain relief after 6 weeks or 6 months.
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Benefits: Versus placebo: We found one systematic review (search date
1996, 4 RCTs, 302 people) comparing epidural steroid injections
versus placebo.27 It found no significant difference in pain relief
after 6 weeks (pooled RR 0.93, 95% CI 0.79 to 1.09) or 6 months
(pooled RR 0.92, 95% CI 0.76 to 1.11).27

Harms: The review found that adverse events were infrequent.27 These
included headache, fever, subdural penetration, and, more rarely,
epidural abscess and respiratory depression.

Comment: RCTs identified by the review were generally small (range 22–73
people), and included people with a variety of conditions (chronic
low back pain with and without sciatica [see glossary, p 1531],
sciatica alone, lumbar radicular pain syndrome, and post-
laminectomy pain syndrome).

OPTION FACET JOINT INJECTIONS

One systematic review found no significant difference in pain relief
between facet joint injections and placebo or facet joint nerve blocks.

Benefits: We found one systematic review (search date 1996, 3 RCTs, no
statistical pooling of data).27 Two RCTs (206 people) identified by
the review found no significant difference in pain relief, disability,
and flexibility between intra-articular corticosteroid and placebo
(intra-articular saline) injections after 1, 3, or 6 months.27 The third
RCT (86 people) identified by the review found no significant
difference in pain relief between facet joint injections and facet joint
nerve blocks after 2 weeks, 1 month, or 3 months.27

Harms: The review found that adverse effects included pain at injection site,
infection, haemorrhage, neurological damage, and chemical
meningitis.27

Comment: Two RCTs from the review27 did not distinguish between acute and
chronic pain and have not been included in this review.

OPTION TRIGGER POINT AND LIGAMENTOUS INJECTIONS

One systematic review found limited evidence that steroid plus local
anaesthetic injection of trigger points increased pain relief compared
with local anaesthetic injection alone and that phenol increased pain
relief compared with saline injection of the lumbar interspinal ligament.

Benefits: We found one systematic review (search date not stated, 2 RCTs,
138 people).2 The first RCT (57 people) identified by the review
found that trigger point injection using steroid (methylprednisolone
or triamcinolone) plus lidocaine increased the number of people
with complete relief of pain compared with lidocaine alone after 3
months (60–80% with steroid plus lidocaine v 20% with lidocaine
alone).2 The other RCT (81 people) identified by the review found
that dextrose–glycerine–phenol increased pain relief compared with
saline injection into the lumbar interspinal ligament after 1, 3, and
6 months.2

Harms: The review found that potential harms included nerve or other tissue
damage, infection, and haemorrhage.2
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Comment: None.

QUESTION What are the effects of non-drug treatments?

OPTION BACK SCHOOLS

One systematic review has found that, in occupational settings, back
schools improve pain and reduce disability compared with no treatment.
Systematic reviews and one subsequent RCT found conflicting evidence
on the effects of back schools compared with other treatments.

Benefits: We found two systematic reviews (search date 1997, 14 RCTs, no
statistical pooling of data;28 search date 2000, 18 RCTs29) and one
subsequent RCT.30 Five RCTs (880 people) identified by the first
review found that intensive back school programmes (see glossary,
p 1530) in an occupational setting improved pain and reduced
disability compared with no treatment. They found no difference in
outcomes compared with other treatments (physiotherapy, cal-
listhenics group training, or usual care).28 Six RCTs (529 people)
identified by the first review and the subsequent RCT compared
back schools versus no treatment, waiting list control, or short wave
diathermy. Four of these RCTs found that back schools improved
outcomes in the short term;28 two of these RCTs found no difference
in the short term, and the remaining two RCTs found no difference
in the long term.28,30 Five RCTs (861 people) identified by the first
review found that back schools increased pain relief and reduced
disability compared with manipulation, non-steroidal anti-
inflammatory drugs, or physiotherapy exercises after 6 months, but
found no significant difference after 1 year.28 The second system-
atic review found that back schools significantly increased pain
relief after 3 months compared with no treatment or any other
treatment, but found no difference in outcomes in the long term
(see comment below).29

Harms: The reviews and subsequent RCT did not report on harms.28–30

Comment: The second review, which combined randomised and non-
randomised studies, compared back schools, no treatment, and
other active treatments in the same meta-analysis, and did not take
the methods of the studies into account.29

OPTION BEHAVIOURAL THERAPY

Systematic reviews have found that behavioural therapy reduces pain and
improves functional status and behavioural outcomes compared with no
treatment, placebo, or waiting list control. Systematic reviews found no
significant difference in functional status, pain, or behavioural outcomes
between different types of behavioural therapy, and found conflicting
results with behavioural therapy compared with other treatments.

Benefits: We found five systematic reviews (search dates not stated,2

1995,10,12 1994,31 and 1999;32 20 RCTs, no statistical pooling of
data). Versus placebo, no treatment, or waiting list control:
Eleven RCTs (1223 people) identified by the reviews found that
behavioural therapy compared with no treatment, placebo, or
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waiting list control, reduced pain intensity and improved functional
status and behavioural outcomes.2,10,12,31,32 Different types of
behavioural therapy versus each other: The reviews identified
nine RCTs (308 people), which found no significant difference
between different types of behavioural therapy (cognitive behav-
ioural therapy, operant behavioural treatments, and respondent
behavioural treatment — see glossary, p 1530) in functional status,
pain, or behavioural outcomes (including anxiety, depression, pain
behaviour, and coping).2,10,12,31,32 Versus other treatments: Two
RCTs (202 people) identified by the reviews found that behavioural
therapy increased the proportion of people who had returned to
work after 12 weeks compared with traditional care (rest, analge-
sics, or physiotherapy) or back exercises, but found no difference in
pain or depression after 6 months or 12 months.2,10,12,31,32 Six
RCTs (343 people) identified by the reviews comparing behavioural
therapy plus other treatments (physiotherapy and back education,
multidisciplinary treatment [see glossary, p 1531] programmes,
inpatient pain management programmes, and back exercises)
found that behavioural therapy plus the other treatments improved
functional status in the short term compared with other treatments
alone, but found no difference in pain or behavioural
outcomes.2,10,12,31,32

Harms: The reviews did not report on harms.2,10,12,31,32

Comment: None.

OPTION ELECTROMYOGRAPHIC BIOFEEDBACK

One systematic review found no difference in pain relief or functional
status between electromyographic biofeedback and placebo or waiting
list control, but found conflicting results on the effects of
electromyographic biofeedback compared with other treatments.

Benefits: We found one systematic review (search date 1995, 5 RCTs, 168
people, no statistical pooling of data).12 Versus placebo or
waiting list control: Three RCTs (102 people) identified by the
review found no difference with electromyographic biofeedback
(see glossary, p 1530) compared with placebo or waiting list control
in pain relief or functional status.12 Versus other treatments: Two
RCTs (30 people) identified by the review found conflicting results
with electromyographic biofeedback compared with progressive
relaxation training in outcomes.12 One RCT (30 people) identified by
the review found no difference between rehabilitation programmes
plus biofeedback versus biofeedback alone in pain or range of
movement.12

Harms: The review did not report on harms.12

Comment: None.

OPTION EXERCISE

Systematic reviews and additional RCTs have found that exercise
improves pain and functional status compared with usual care. RCTs
found conflicting evidence on the effects of different types of exercise, or
exercise compared with inactive treatments.
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Benefits: We found five systematic reviews (search date not stated,2

1995,10,12,33 and 1999;34 23 RCTs, 2240 people; no statistical
pooling of data) and 14 additional RCTs.35–48 Versus inactive
treatment: Six RCTs (587 people) identified by one review com-
pared exercise versus inactive treatments (hot packs plus rest,
semi-hot packs plus sham traction, waiting list control, transcuta-
neous electrical nerve stimulation [TENS], sham TENS, detuned
ultrasound, or short wave diathermy).34 Three of these RCTs found
that exercise increased overall improvement, whereas the remain-
ing three RCTs found no significant difference in overall improve-
ment. One additional small RCT (59 people) found that active
rehabilitation consisting of 24 exercise sessions during 12 weeks
improved pain intensity and functional disability compared with
inactive treatments.40 Versus other treatments: Nine RCTs (1020
people) identified by the reviews compared exercise with other
treatments.2,10,12,33,34 Three of these RCTs found no significant
difference between exercise and conventional physiotherapy in
pain, functional status, overall improvement, or return to work. One
RCT found that exercise (as part of a combined physiotherapy
programme) improved pain, functional status, and return to work
compared with usual care by the general practitioner.49 Three RCTs
found that exercise improved both pain and functional status
compared with back school education (see glossary, p 1530) plus
early morning lumbar flexion control. One additional RCT (132
people) found that a full time, intensive 3 week multidisciplinary
programme improved ability to work (but not return to work) and
disability after 4 and 24 months, and improved pain relief after 4
months compared with exercise or exercise plus psychological pain
management.35,36 A second additional RCT (109 people) found no
significant difference between exercise and massage (see glossary,
p 1530) in pain and disability 4 weeks after the end of treatment.37

Versus each other: One additional RCT (148 people) found no
significant difference between active physiotherapy and muscle
reconditioning with training devices and low impact aerobics in pain
intensity after 6 months and 1 year, but found that muscle recon-
ditioning and aerobic exercises reduced disability after 6 and 12
months compared with active physiotherapy.42–45 A second addi-
tional RCT found that a combined exercise and motivation pro-
gramme reduced pain and improved disability after 4 and 12
months compared with exercises alone.39 Extension exercises
(including McKenzie exercises): See glossary, p 1530. Three
RCTs (153 people) identified by one review compared extension
versus flexion back exercises.34 Two of these RCTs found no signifi-
cant difference in pain intensity, and the third RCT found that
extension exercises reduced global improvement compared with
flexion exercises. A subsequent RCT (60 patients) found no signifi-
cant difference between extension exercises and whole body vibra-
tion exercises in pain intensity (VAS scale 0–10) and disability (Pain
disability Index 0–70, where 0 = no limitation and 70 = most
severe limitation) during 12 weeks of treatment and after 6 months
(pain intensity: data not shown; change in pain disability index: from
20.3 at baseline to 10.5 after treatment with extension v 20.7 at
baseline to 11.6 after treatment with vibration).50 Strengthening
exercises: Nine RCTs (899 people) identified by the reviews found
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no significant difference between strengthening exercises and other
types of exercise in outcomes, and found conflicting evidence on
strengthening exercises compared with inactive treat-
ment.2,10,12,33,34 Stabilisation exercises: One additional RCT (44
people with spondylolysis and spondylolisthesis) found that a 10
week specific stabilising exercise programme reduced pain intensity
and functional disability after 30 months compared with usual
care.48 Postural exercises (Mensendieck/Cesar): One additional
RCT (77 people who had just finished treatment for their last
episode of back pain) found that a Mensendieck exercise (see
glossary, p 1530) group treatment for 13 weeks reduced recur-
rences of back pain compared with usual care, but found no
significant differences in sick leave, pain, or functioning after 1 and
3 years.46,47 A second additional RCT (222 people) found that
Cesar therapy (see glossary, p 1530) increased overall improve-
ment after 3 and 6 months compared with usual care by the general
practitioner, but found no significant difference after 1 year.38

Group exercises: One additional RCT (109 people) found no
significant differences between individual and group exercises in
pain and disability 4 weeks after the end of treatment.37

Harms: The reviews and RCTs did not report on harms.

Comment: One additional study compared an intensive training programme
versus home exercises versus control in people with both acute and
chronic low back pain. Randomisation was only successful for home
exercise versus control.41

OPTION LUMBAR SUPPORTS

We found insufficient evidence on the effects of lumbar supports.

Benefits: We found one systematic review (search date 1999, 1 RCT).51 The
RCT (19 people) identified by the review found that a lumbar corset
plus a synthetic support improved symptom severity and functional
disability compared with lumbar corset without synthetic support.51

Harms: The review did not report on harms.51 Harms associated with
prolonged lumbar support use include decreased strength of the
trunk musculature, a false sense of security, heat, skin irritation,
and general discomfort.

Comment: Five RCTs (1200 people) identified by the review did not differenti-
ate between acute and chronic pain.51

OPTION MULTIDISCIPLINARY TREATMENT PROGRAMMES

One systematic review has found that intensive multidisciplinary
biopsychosocial rehabilitation with functional restoration reduces pain
and improves function compared with inpatient or outpatient
non-multidisciplinary treatments or usual care. The review found no
significant difference between less intensive multidisciplinary treatments
and non-multidisciplinary treatment or usual care in pain or function.

Benefits: We found one systematic review (search date 1998, 10 RCTs,
1964 people),52 which compared multidisciplinary treatment (see
glossary, p 1531) versus a control treatment. The review found that
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intensive multidisciplinary biopsychosocial rehabilitation with func-
tional restoration reduced pain and improved function compared
with inpatient or outpatient non-multidisciplinary treatments or
usual care.52 The review found no significant difference between
less intensive outpatient multidisciplinary treatments and non-
multidisciplinary outpatient treatment or usual care in pain or
function.52

Harms: The review did not report on harms.52

Comment: We found one RCT (195 people) that compared three treatments:
extensive multidisciplinary treatment; light multidisciplinary treat-
ment, and usual care. There was no overall analysis according to
treatment allocation. However, subgroup analysis found that men
returned to work more quickly with light multidisciplinary treatment
than with usual care. It found no significant differences between
extensive multidisciplinary treatment and usual care in men and no
significant differences between any two interventions in women.53

OPTION PHYSICAL CONDITIONING PROGRAMMES

One systematic review has found that physical conditioning programs
with a cognitive behavioural approach plus physical training for workers
with back pain reduced sick days but not risk of being off work at 12
months compared with general practitioner care.

Benefits: We found one systematic review of physical conditioning pro-
grammes compared with other treatments in adults with work
disability related to back pain (search date 2000, 16 relevant
RCTs).54 The programmes were heterogeneous, all involving a
cognitive behavioural approach plus a range of types of physical
training (including aerobics, muscle strength and endurance train-
ing, and co-ordination training) given by a physiotherapist or a
multidisciplinary team. The interventions varied in length from one
session only to 1 hour per week for 18 months, most lasting
between 3 and 6 weeks. The review found that physical conditioning
programmes reduced the number of sick days compared with
general practitioner advice or care after 12 months (2 RCTs,
average reduction in sick days 45, 95% CI 3 to 88). There was no
significant difference between physical conditioning programmes
and general practitioner advice or care in the proportion of people
off work at 12 months (physicial conditioning v general practitioner
care: OR 0.8, 95% CI 0.58 to 1.09).54

Harms: The review did not report on harms.54

Comment: None.

OPTION MASSAGE

One systematic review found that massage combined with exercises and
education is more effective than inert treatment. The review found
conflicting evidence about the effects of massage compared with other
treatments.
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Benefits: We found one systematic review (search date 2001; 9 RCTs, 891
people; no statistical pooling of data; see comment below).55 The
review included one RCT, which found that massage combined with
exercises and education is more effective than inert treatment
(sham laser). The other eight RCTs included in the review compared
massage with other treatments and found conflicting results.

Harms: The review did not report on harms.55

Comment: Problems with control group selection in the included RCTs limit the
usefulness of their results.55

OPTION SPINAL MANIPULATION

We found five systematic reviews, which identified 13 RCTs. One of the
reviews found that spinal manipulation improved outcomes compared
with placebo; another review concluded that improvements in pain
intensity and disability scores were not clinically worthwhile; and three
reviews found that the results of the RCTs were conflicting.

Benefits: We found five systematic reviews (search dates 1995,10,12,56

2001,57 and not stated58). Four RCTs (514 people) identified by the
reviews compared manipulation versus placebo, and nine RCTs
(597 people) identified by the reviews compared manipulation
versus conservative treatments (usual care, short wave diathermy,
massage, exercises, back schools (see glossary, p 1530), and drug
treatment). Three of the reviews found that the results of included
RCTs were conflicting.10,56,58 The fourth review (5 RCTs, 543
people) found that spinal manipulation improved outcomes com-
pared with placebo.12 The fifth review found that spinal manipula-
tion did not produce clinically worthwhile decreases in pain intensity
scores compared with sham treatment or non-steroidal anti-
inflammatory drugs, and no clinically worthwhile reductions in
disability compared with non-steroidal anti-inflammatory drugs.57

Harms: In the RCTs identified by the reviews that used a trained therapist to
select people and perform spinal manipulation, the risk of serious
complications was low (estimated risk: vertebrobasilar strokes
1/20 000 to 1/1 000 000 people; cauda equina syndrome
< 1/1 000 000 people).10,12,56,58

Comment: Current guidelines do not advise spinal manipulation in people with
severe or progressive neurological deficit.2,58

OPTION TRACTION

One systematic review and two additional RCTs found no significant
difference between traction and placebo or between traction plus
massage and interferential treatment in pain relief or functional status.

Benefits: We found one systematic review (search date 1995, 1 RCT)10 and
two additional RCTs.59,60 Two RCTs (176 people) found no signifi-
cant difference between traction and placebo in global improve-
ment, pain relief, or functional status after 5–9 weeks.10,61 The
second additional RCT (152 people) found no significant difference
between lumbar traction plus massage and interferential treatment
(see glossary, p 1530) in pain relief or improvement of disability
3 weeks and 4 months after the end of treatment.59
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Harms: The review and additional RCTs did not report on harms.10,59,60

Potential adverse effects include debilitation, loss of muscle tone,
bone demineralisation, and thrombophlebitis.2

Comment: None.

OPTION TRANSCUTANEOUS ELECTRICAL NERVE STIMULATION

One systematic review found no significant difference in pain relief between
transcutaneous electrical nerve stimulation and sham stimulation.

Benefits: We found one systematic review (search date 2000, 5 RCTs, 421
people).61 It found no significant difference between transcutaneous
electrical nerve stimulation and sham stimulation in pain measured
using a visual analogue scale (3 RCTs, 171 people; pooled standard-
ised mean difference –0.21, 95% CI –0.51 to +0.1).61

Harms: The review did not report on harms.61

Comment: None.

OPTION ACUPUNCTURE

We found conflicting evidence from two systematic reviews and two
subsequent RCTs about the effects of acupuncture compared with
placebo or no treatment. One systematic review and one subsequent RCT
have found that acupuncture reduces pain intensity and increases overall
improvement compared with transcutaneous electrical nerve stimulation

Benefits: We found two systematic reviews (search dates 1996, 12 RCTs; see
comment below)62,63 and three subsequent RCTs.64–66 The reviews
identified seven RCTs (380 people) comparing acupuncture (see
glossary, p 1530) versus no treatment, placebo acupuncture,
waiting list control, or transcutaneous electrical nerve stimula-
tion.62,63 One review found no significant difference between acu-
puncture and placebo acupuncture or no treatment in clinical
outcomes.63 The second review found that acupuncture increased
overall improvement compared with control interventions (OR 2.3,
95% CI 1.3 to 4.1), but found no significant difference between
acupuncture and placebo acupuncture in outcomes (OR 1.4, 95%
CI 0.8 to 2.3).62 The first subsequent RCT (60 people) found that
acupuncture significantly reduced pain intensity and the number of
analgesic tablets consumed a week compared with transcutaneous
electrical nerve stimulation.64 The second RCT (50 people) com-
pared three treatments: manual acupuncture, electroacupuncture,
and mock transcutaneous electrical nerve stimulation (placebo).65

It found that manual and electroacupuncture significantly increased
overall clinical improvement after 1 month compared with placebo
(judged subjectively by investigator blinded to treatment allocation;
16/34 [47%] with acupuncture v 2/16 [13%] with placebo,
P < 0.05; CI not reported). The third RCT (131 people) compared
three treatments: acupuncture, sham acupuncture, and no treat-
ment.66 It found that acupuncture significantly reduced pain inten-
sity and disability after 3 months, and disability after 9 months
compared with control intervention. It found no significant
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difference between acupuncture and sham acupuncture for pain
intensity and disability 9 months after the end of treatment
(improvement in 10 cm visual analogue pain score 1.7 for acupunc-
ture v 1.8 for sham acupuncture; improvement in 70 point pain
disability index 9.0 for acupuncture v 8.5 for sham acupuncture).

Harms: One systematic review found that serious and rare adverse effects
included infections (HIV, hepatitis, bacterial endocarditis) and vis-
ceral trauma (pneumothorax, cardiac tamponade).63

Comment: Three RCTs identified by the systematic reviews combined acute
and chronic low back pain and two RCTs did not specify the duration
of symptoms.62,63 One RCT identified by the reviews included
people with back and neck pain.62,63

GLOSSARY
Acupuncture Acupuncture is needle puncture of the skin at traditional “meridian”
acupuncture points. Modern acupuncturists also use non-meridian points and
trigger points (tender sites occurring in the most painful areas). The needles may be
stimulated manually or electrically. Placebo acupuncture is needling of traditionally
unimportant sites or non-stimulation of the needles once placed.
Back school Back school techniques vary widely, but essentially consist of
repeated sessions of instruction about anatomy and function of the back and
isometric exercises to strengthen the back.
Cesar therapy Cesar therapy is based on the hypothesis that there is an
association between postural and movement deficiencies and back pain. The
treatment aims to initiate a learning process aimed at correction of postural and
movement deficiencies.
Cognitive behavioural therapy Cognitive behavioural therapy aims to identify and
modify peoples understanding of their pain and disability using cognitive restruc-
turing techniques (such as imagery and attention diversion) or by modifying
maladaptive thoughts, feelings, and beliefs.
Electromyographic biofeedback With electromyographic biofeedback, a person
receives external feedback of their own electromyogram (using visual or auditory
scales), and uses this to learn how to control the electromyogram and hence the
tension within their own muscles. Electromyogram biofeedback for low back pain
aims to relax the paraspinal muscles.
Interferential therapy Interferential therapy is a low frequency current treatment
that uses two medium frequency currents which “interfere” with each other to
produce a beat frequency that the body recognises as a low frequency energy
source. It is used as treatment for disorders in which inflammation is supposed to
be a problem, such as back pain, osteoarthritis, rheumatoid arthritis, muscular
pain/strain, and sports injuries.
Massage Massage is manipulation of soft tissues (i.e. muscle and fascia) using
the hands or a mechanical device, to promote circulation and relaxation of muscle
spasm or tension. Different types of soft tissue massage include Shiatsu, Swedish,
friction, trigger point, or neuromuscular massage.
McKenzie exercises McKenzie exercises use self generated stresses and forces
to centralise pain from the legs and buttocks to the lower back. This method
emphasises self care.
Mensendieck therapy The Mensendieck approach combines postural exercises
and education, emphasising “learning by doing”. It is based on the assumption that
human beings, through insight and guidance, can take responsibility for their own
health and thus avoid the consequences of functional disability. Mensendieck
therapy has been used for decades in the Netherlands and Scandinavia.
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Multidisciplinary treatment Multidisciplinary treatment is intensive physical and
psychosocial training by a team (e.g. a physician, physiotherapist, psychologist,
social worker, and occupational therapist). Training is usually given in groups and
does not involve passive physiotherapy.
Operant behavioural treatments Operant behavioural treatments include posi-
tive reinforcement of healthy behaviours and consequent withdrawal of attention
from pain behaviours, time contingent instead of pain contingent pain manage-
ment, and spouse involvement, while undergoing a programme aimed at increasing
exercise tolerance towards a preset goal.
Respondent behavioural treatment Respondent behavioural treatment aims to
modify physiological responses directly (e.g. reducing muscle tension by explaining
the relation between tension and pain, and using relaxation techniques).
Sciatica Pain that radiates from the back into the buttock or leg and is most
commonly caused by prolapse of an intervertebral disk; the term may also be used
to describe pain anywhere along the course of the sciatic nerve.
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Neck pain
Search date September 2003

Allan Binder

QUESTIONS

Effects of treatments for uncomplicated neck pain without severe
neurological deficit . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .1537
Effects of treatments for acute whiplash injury . . . . . . . . . . . . . . . .1544
Effects of treatments for chronic whiplash injury. . . . . . . . . . . . . . .1546
Effects of treatments for neck pain with radiculopathy . . . . . . . . . .1547

INTERVENTIONS

UNCOMPLICATED NECK PAIN
Likely to be beneficial
Manual treatments (mobilisation

and manipulation) . . . . . . .1540
Physical treatments (active

physiotherapy, exercise, pulsed
electromagnetic field treatment)
. . . . . . . . . . . . . . . . . . ...1537

Unknown effectiveness
Drug treatments (analgesics,

non-steroidal anti-inflammatory
drugs, antidepressants, or
muscle relaxants). . . . . . . .1543

Multidisciplinary (multimodal)
treatment . . . . . . . . . . . . .1542

Physical treatments (heat or cold,
traction, biofeedback, spray and
stretch, acupuncture,
laser) . . . . . . . . . . . . . . . .1537

Soft collars and special
pillows . . . . . . . . . . . . . . .1543

Unlikely to be beneficial
Patient education . . . . . . . . .1543

ACUTE WHIPLASH
Likely to be beneficial
Early mobilisation . . . . . . . . .1544
Early return to normal activity .1544

Electrotherapy. . . . . . . . . . . .1544
Multimodal treatment . . . . . .1544

Unknown effectiveness
Drug treatments . . . . . . . . . .1544
Home exercise programmes. .1544

CHRONIC WHIPLASH
Likely to be beneficial
Percutaneous radiofrequency

neurotomy. . . . . . . . . . . . .1546

Unknown effectiveness
Multimodal treatment

(physiotherapy plus cognitive
behavioural therapy). . . . . .1546

Physiotherapy . . . . . . . . . . . .1546

NECK PAIN WITH
RADICULOPATHY

Unknown effectiveness
Drug treatments (epidural steroid

injections, analgesics,
non-steroidal anti-inflammatory
drugs, or muscle relaxants).1547

Surgery versus conservative
treatment . . . . . . . . . . . . .1547

See glossary, p 1548

Key Messages

Uncomplicated neck pain
¶ Manual treatments (mobilisation and manipulation) Systematic reviews

and RCTs found limited evidence that manipulation or mobilisation improved
symptoms compared with other or no treatment in people with neck pain.
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¶ Physical treatments (active physiotherapy, exercise, pulsed electro-
magnetic field treatment) Systematic reviews and RCTs have found that
active physiotherapy reduces pain compared with passive treatment, and that
exercise programmes reduce pain compared with management that does not
include exercise programmes. One RCT provided limited evidence that pulsed
electromagnetic field treatment reduced pain compared with sham treatment.

¶ Drug treatments (analgesics, non-steroidal anti-inflammatory drugs,
antidepressants, or muscle relaxants) We found insufficient evidence on
the effects of analgesics, non-steroidal anti-inflammatory drugs, antidepres-
sants, or muscle relaxants for neck pain, although they are widely used. Several
drugs used to treat neck pain are associated with well documented adverse
effects.

¶ Multidisciplinary (multimodal) treatment RCTs provided insufficient evi-
dence to compare effects of multimodal treatment with other treatments in
people with uncomplicated neck pain.

¶ Physical treatments (heat or cold, traction, biofeedback, spray and
stretch, acupuncture, laser) Systematic reviews provided insufficient evi-
dence about the effects of these physical treatments.

¶ Soft collars and special pillows We found no RCTs of sufficient quality on the
effects of soft collars or special pillows.

¶ Patient education Three RCTs found no significant difference between patient
education (advice or group instruction) with or without analgesics compared
with no treatment, stress management, placebo, or usual care.

Acute whiplash
¶ Early mobilisation Systematic reviews and subsequent RCTs provided limited

evidence that early mobilisation reduced pain compared with immobilisation or
rest plus a collar.

¶ Early return to normal activity Systematic reviews and subsequent RCTs
provided limited evidence that advice to “act as usual” plus anti-inflammatory
drugs improved mild symptoms compared with immobilisation plus 14 days’
sick leave.

¶ Electrotherapy One small RCT provided limited evidence that electromagnetic
field treatment reduced pain after 4 weeks but not after 3 months compared
with sham treatment.

¶ Multimodal treatment One RCT found that multimodal treatment reduced
pain at the end of treatment and after 6 months compared with physical
treatment.

¶ Drug treatments We found no RCTs of drug treatments in acute whiplash
injury.

¶ Home exercise programmes One RCT found no significant difference
between different home exercise programmes in pain or disability.

Chronic whiplash
¶ Percutaneous radiofrequency neurotomy One RCT provided limited evi-

dence that percutaneous radiofrequency neurotomy reduced pain compared
with sham treatment after 27 weeks.

¶ Multimodal treatment (physiotherapy plus cognitive behavioural treat-
ment) One RCT found no difference between multimodal treatment (physi-
otherapy plus cognitive behavioural treatment) in disability, pain, or range of
movement at the end of treatment or at 3 months.
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¶ Physiotherapy One RCT found no significant difference between physi-
otherapy alone and multimodal treatment in disability, pain, or range of
movement at the end of treatment or at 3 months.

Neck pain with radiculopathy
¶ Drug treatments (epidural steroid injections, analgesics, non-steroidal

anti-inflammatory drugs, or muscle relaxants) We found no RCTs on the
effects of epidural steroid injections, analgesics, non-steroidal anti-
inflammatory drugs, or muscle relaxants.

¶ Surgery versus conservative treatment One RCT found no significant
difference between surgery and conservative treatment in symptoms after 1
year.

DEFINITION In this topic we have differentiated uncomplicated neck pain from
whiplash, although many studies, particularly in people with chronic
pain (duration more than 3 months), do not specify which types of
people are included. Most studies of acute pain (duration less than
3 months) are confined to whiplash. We have included under
radiculopathy those studies involving people with predominantly
radicular symptoms arising in the cervical spine. Neck pain often
occurs in combination with limited movement and poorly defined
neurological symptoms affecting the upper limbs. The pain can be
severe and intractable, and can occur with radiculopathy or
myelopathy.

INCIDENCE/
PREVALENCE

About two thirds of people will experience neck pain at some time in
their lives.1,2 Prevalence is highest in middle age. In the UK about
15% of hospital based physiotherapy and in Canada 30% of
chiropractic referrals are for neck pain.3,4 In the Netherlands neck
pain contributes up to 2% of general practitioner consultations.5

AETIOLOGY/
RISK FACTORS

Most uncomplicated neck pain is associated with poor posture,
anxiety and depression, neck strain, occupational injuries, or sport-
ing injuries. With chronic pain, mechanical and degenerative factors
(often referred to as cervical spondylosis) are more likely. Some
neck pain results from soft tissue trauma, most typically seen in
whiplash injuries. Rarely, disc prolapse and inflammatory, infective,
or malignant conditions affect the cervical spine and present with
neck pain with or without neurological features.

PROGNOSIS Neck pain usually resolves within days or weeks but can recur or
become chronic. In some industries, neck related disorders account
for as much time off work as low back pain (see low back pain and
sciatica [acute], p 1500).6 The percentage of people in whom neck
pain becomes chronic depends on the cause but is thought to be
about 10%,1 similar to low back pain. Neck pain causes severe
disability in 5% of affected people.2 Whiplash: Whiplash injuries are
more likely to cause disability than neck pain due to other causes;
up to 40% of sufferers reported symptoms even after 15 years’
follow up.7 Factors associated with a poorer outcome after whiplash
are not well defined.8 The incidence of chronic disability after
whiplash varies among countries, although reasons for this variation
are unclear.9
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AIMS OF
INTERVENTION

To recover from acute episode within 4 weeks; to maintain activities
of daily living and reduce absenteeism from work; to prevent
development of long term symptoms; to improve symptoms.

OUTCOMES Pain; range of movement; function; adverse effects of treatment;
return to work; level of disability (Neck Disability Index [see glossary,
p 1548]).10

METHODS Clinical Evidence search and appraisal September 2003. We also
searched the following databases: Chirolars (now called Mantis) for
English language articles from 1966 to November 1999; Bioethic-
sline (1973–1997); Cumulative Index to Nursing and Allied Health
(Cinahl) (1982–1997); and Current Contents (1994–1997). Crite-
ria for assessment of RCTs were based on a 100 point scale,
including study population, interventions, effects, and data presen-
tation and analysis.11

QUESTION What are the effects of treatments for people with
uncomplicated neck pain without severe neurological
deficit?

OPTION PHYSICAL TREATMENTS

Systematic reviews and RCTs have found that active physiotherapy
reduces pain compared with passive treatment, and that exercise
programmes reduce pain compared with management that does not
include exercise programmes. One RCT provided limited evidence that
pulsed electromagnetic field treatment reduced pain compared with sham
treatment. Systematic reviews provided insufficient evidence about the
effects of other physical treatments (heat or cold, traction, biofeedback,
spray and stretch, acupuncture, and laser).

Benefits: All physical modalities: We found three systematic reviews cov-
ering all physical modalities.12–14 The first systematic review
(search date 1993, 13 RCTs, 760 people with neck pain but without
neurological deficit) found no significant benefit from any of the
following physical treatments: heat or cold, traction, electrotherapy
(pulsing electromagnetic field or transcutaneous electrical nerve
stimulation), biofeedback, spray and stretch, acupuncture, or
laser.14 The second systematic review (search date 1995, 17 RCTs,
1202 people) found possible benefit from active physiotherapy and
pulsed electromagnetic field treatment, but not for traction, acu-
puncture, or other physical treatments.12 The third systematic
review (search date 2000, 7 CCTs/RCTs, 507 people with chronic
neck pain) found some evidence of benefit for proprioceptive and
strengthening exercise based on two low quality studies,15,16 but no
evidence that thermotherapy, massage, biofeedback, traction,
ultrasound, transcutaneous electrical nerve stimulation, or com-
bined rehabilitation interventions improved symptoms.13 Exercise:
We found one systematic review (4 RCTs, search date 2001)17 and
three subsequent RCTs (4 published papers).18–21 The first RCT (47
people) included in the review found that active physiotherapy,
including exercise (for 60 minutes each visit; mean 13 visits)
significantly reduced pain immediately after treatment compared
with passive treatment (heat, massage, and light stretching for
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20 minutes each visit; mean 10 visits; P < 0.05).22 The second
RCT included in the review (2 published papers, 103 women with
work related neck pain) compared three exercise regimens
(strength training, endurance training, and coordination exercises)
versus stress management over 10 weeks.23,24 It found that exer-
cise significantly reduced pain compared with stress management
after 10–12 weeks (P < 0.05), but found no significant difference
between any of the exercise programmes versus each other. It
found no significant differences in neck pain between the different
exercise regimens and stress management or versus each other
after 3 years’ follow up (AR for neck pain: 47% with strength training
v 50% with endurance training v 58% with coordination exercises v

39% with stress management; no individual P values reported for
each treatment v stress management). The third and fourth RCTs
included in the review compared intensive training, mobilisation
physiotherapy, and manipulation (see glossary, p 1548). (see
benefits of manual treatments: mobilisation and manipulation,
p 1540).25,26 The first subsequent RCT (77 people) found no
significant difference in pain intensity between general exercise,
McKenzie treatment (see glossary, p 1548), and low power ultra-
sound (control) after 4 weeks of treatment and at 12 months (pain
intensity after treatment measured on a 100 mm visual analogue
scale [0 mm = no pain; 100 mm = unbearable pain]: 27 mm with
general exercise v 19 mm with McKenzie treatment v 21 mm with
control treatment; significance not stated; pain intensity at 12
months: 30 mm with general exercise v 26 mm with McKenzie
treatment v 25 mm with control treatment; P value not reported).18

However, it found that McKenzie treatment significantly reduced
pain intensity compared with control treatment at 6 months
(21 mm with McKenzie treatment v 27 mm with control treatment;
P < 0.05). The second subsequent RCT (180 female office workers
with chronic neck pain) compared a programme of specific “endur-
ance” (dynamic) or “strength” (isometric) exercises carried out
three times a week for 1 year versus no specific exercise pro-
gramme. All participants were encouraged to undertake simple
aerobic and stretching exercises.19 It found that endurance and
strength exercises improved neck pain compared with control after
12 months of treatment (pain assessed on a 100 mm visual
analogue scale; median improvement in pain score: 40 with
strength exercise v 35 with endurance exercise v 16 with control;
P < 0.001 for exercise groups v control). Strength and endurance
exercises improved disability significantly more than control
(median improvement in NDI: 9 with strength exercise v 8 with
endurance exercise v 3 with control; P < 0.001).19 The third sub-
sequent RCT (2 published papers, 183 patients with neck pain for
at least 2 weeks) compared mobilisation, active exercise, or usual
general practitioner care (see benefits of manual treatments: mobi-
lisation, p 1540).20,21 Traction: We found one systematic review
(search date 1992, 3 RCTs, 639 people) comparing traction versus
a range of alternative treatments, including heat, mobilisation,
exercise, no treatment, collar, and analgesics.27 The review found
no consistent difference in pain between traction and any of the
other treatments. Pulsed electromagnetic field treatment: We
found one systematic review (search date 1995, 1 RCT).12 The RCT
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included in the review (in 81 people with neck pain and radiographic
evidence of cervical osteoarthritis and 86 people with osteoarthritis
of the knee; with symptoms for at least 1 year; see comment below)
compared true versus sham pulsed electromagnetic field treat-
ment.28 Subgroup analysis in people with chronic neck pain found
that pulsed electromagnetic field treatment significantly reduced
pain (P < 0.04) and pain on passive motion (P = 0.03), but found
no significant difference between treatments in difficulty with activi-
ties of daily living, tenderness, self assessment of improvement, or
physicians’ global assessment after 18 episodes of treatment. The
RCT also found that active versus sham pulsed electromagnetic
field treatment significantly increased the number of people who
had improved in at least three of six variables (pain, pain on passive
motion, activities of daily living, tenderness, self assessed improve-
ment, physicians’ global assessment; 57/82 [70%] with active
treatment v 37/82 [45%] with sham treatment; RR 1.54, 95%
CI 1.21 to 1.80; NNT 4, 95% CI 3 to 11). This benefit was sustained
up to 1 month (see comment below). Acupuncture: Two system-
atic reviews (search dates 1998, 13 RCTs) compared needle or
laser acupuncture versus several different control procedures
(sham treatments, diazepam, and physiotherapy) and found no
consistent differences between treatments.29,30 One subsequent
RCT (177 people with chronic neck pain mainly because of fibro-
myalgia or whiplash) compared three groups: acupuncture, mas-
sage, and sham laser acupuncture.31 It found no significant differ-
ence between acupuncture and sham laser acupuncture after 1
week (difference in pain score on a 100 point visual analogue scale:
acupuncture v sham laser acupuncture +6.9 points, 95% CI –5.0
points to +18.9 points; P = 0.33), but found that acupuncture
significantly reduced motion related pain after 1 week compared
with massage (acupuncture reduced pain by 16.3 points more than
massage on a 100 point visual analogue scale, 95% CI 4.4 points
to 28.3 points; P = 0.005). The RCT found no significant difference
between treatments after 3 months.

Harms: We found no good data on harms. The incidence of serious adverse
events seems to be low for all physical treatments considered.

Comment: Although randomisation was properly conducted, baseline charac-
teristics of treated and placebo groups were, by chance, different in
the RCT comparing true versus sham pulsed electromagnetic field
treatment.28 People allocated to active treatment had higher pain
scores, more tenderness, and more difficulty with the activities of
daily living than the placebo group. The analysis in the RCT was
based on changes from the baseline value, and it is not known how
much of the observed effect was caused by bias introduced by the
baseline differences. One systematic review of physical medicine
modalities for mechanical neck disorders has been withdrawn from
the Cochrane Library because it is now considered out of date, but
the data are included in another systematic review, which is
described above.14
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OPTION MANUAL TREATMENTS: MOBILISATION AND
MANIPULATION

Systematic reviews and RCTs found limited evidence that manipulation or
mobilisation improved symptoms compared with other or no treatment in
people with neck pain.

Benefits: We found four systematic reviews (search dates 1990,11 1993,14

1995,32 199512), and four subsequent RCTs (in 5 published
articles),20,21,25,26,33 which assessed mobilisation and manipula-
tion (see glossary, p 1548). Four reviews found that mobilisation or
manipulation improved symptoms compared with a variety of con-
trol procedures.11,12,14,32 Mobilisation or manipulation: One RCT
(included in two reviews;14,32 256 people with chronic neck and
back pain, 64 having chronic neck pain alone) compared four
treatments: manual treatment (mobilisation, manipulation, or
both); physical treatment (heat, electrotherapy, ultrasound, short-
wave diathermy); usual medical care (analgesics, advice, home
exercise, and bed rest); and placebo (detuned shortwave diathermy
or ultrasound).34 It found that manual treatment significantly
improved outcomes after 12 months compared with all of the other
treatments (statistical analysis specifically for people with neck pain
was not provided). However, it was not possible to compare directly
the effects of the two manual treatments, and more people
received manipulation. Mobilisation: One RCT (included in 4
systematic reviews;11,12,14,32 30 people with acute pain who were
all given a collar and allowed to take analgesics) found no significant
difference in pain with mobilisation (10 people) compared with
transcutaneous electrical nerve stimulation (10 people) or com-
pared with control (10 people).35 However, the trial may have
lacked power to detect a clinically significant difference. A second
RCT (included in two reviews;14,32 63 people) found that mobilisa-
tion plus analgesia significantly reduced pain compared with less
active physiotherapy plus analgesia after 1 month (83% of the
mobilisation group improved v 60% of the physiotherapy group;
P < 0.05) but not thereafter.36 A subsequent RCT (183 patients
with neck pain for longer than 2 weeks) compared three 6 week
courses of treatment: mobilisation, active exercise, or usual general
practitioner care (analgesics, education, and counselling) and
found that mobilisation slightly but significantly improved treatment
“success” compared with active exercise or usual care at 7 weeks
(participant rating on a 6 point scale from “much worse” to
“completely recovered”; “success” defined as “much improved” or
“completely recovered”; AR for “success”: 68.3% with mobilisation
v 50.8% with active exercise [ARI 17.5%, 95% CI 0.1% to 34.8%] v

35.9% with general practitioner care [ARI 32.4%, 95% CI 15.8% to
49%]). It found no significant difference between the “success” rate
at 7 weeks with active exercise compared with general practitioner
care (ARI +14.9%, 95% CI –2.4% to +32.3%).20 Long term follow
up found that mobilisation significantly increased “success” rate
compared with other treatments at 26 weeks, but not at 1 year (no
figures provided for “success” at 26 weeks; AR for “success” at 1
year: 71.7% with mobilisation v 62.7% with active exercise [ARI
+9%, 95% CI –7.9% to +25.8%] v 56.3 with general practitioner
care [ARI +15.4%, 95% CI –1.3% to +32.1%]).21 Manipulation:
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One of the reviews performed a meta-analysis (3 RCTs, 155 people
with chronic pain)34,37,38 of manipulation compared with other
treatments (diazepam, anti-inflammatory drugs, usual medical
care).32 It found no significant difference in improved outcomes
between manipulation and other treatments (+12.6 mm on a
100 mm visual analogue scale, 95% CI –0.15 mm to +25.5 mm).
Mobilisation versus manipulation: One RCT included in two
systematic reviews14,32 (100 people with mainly chronic neck pain)
compared a single mobilisation treatment versus a single manipu-
lation treatment.39 It found no significant difference between treat-
ments in immediate improvement in pain (69% with mobilisation v

85% with manipulation; RR of improvement in pain with manipula-
tion compared with mobilisation 1.23; P = 0.16 after adjusting for
pretreatment differences between groups). The RCT found that
people in the manipulation group had improved range of move-
ment, but the result was not significant (5.1° with manipulation v

3.9° with mobilisation; P = 0.5 [t test]). The first subsequent RCT
(119 people with chronic neck pain) compared three treatments:
mobilisation physiotherapy, manipulation, and intensive training.26

It found no significant difference in pain between groups by the end
of treatment (P = 0.44) or after 12 months, although pain score
improved from baseline in both groups (median pain score on a 30
point scale improved from 12 to 6 with intensive training or
mobilisation v from 13 to 6 with manipulation). Another subsequent
RCT (336 patients with chronic neck pain) found no significant
difference in average pain, severe pain (average and severe pain
measured on a 0–10 point index: 0 = no pain; 10 = unbearable
pain), and neck disability scores (neck disability index measured on
a 0–50 point index: 0 = no disability; 50 = most severe disability)
between a variable number of chiropractic mobilisations and a
variable number of manipulations after 6 months (severe pain
difference from manipulation v mobilisation: –0.02 points; 95% CI
–0.69 points to +0.65 points; average pain from manipulation v

mobilisation: +0.010 points; 95% CI –0.52 points to +0.54
points; difference in neck disability scores: +0.46 points; 95 CI
–0.89 points to +1.82 points).33 Manipulation plus exercise:
The second subsequent RCT (191 people with chronic neck pain
who received a home exercise programme and were able to use
proprietary medication), which compared three treatments:
strengthening exercises plus manipulation (combined treatment),
strengthening exercises alone, and manipulation alone.25 The dura-
tion of each treatment episode was the same. It found that
strengthening exercises plus manipulation significantly improved
participant satisfaction compared with both other treatments alone
(P = 0.03), and significantly improved objective strength and range
of movement compared with manipulation alone after 11 weeks
(P < 0.05). The RCT also found that both the combined treatment
and the strengthening exercises alone significantly improved pain
(P = 0.02) and patient satisfaction (P = 0.002) compared with
manipulation alone after 1 year, although it found no significant
differences between treatments in health status, neck disability, or
medication use. The 2 year follow up to this study (data available for
145/178 [76%] of original participants) found that manipulation
alone significantly increased participant rated pain compared with
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manipulation plus exercise and exercise alone (P = 0.05 for
manipulation v manipulation plus exercise; P = 0.02 for manipula-
tion v exercise alone).40 It found no significant differences in neck
disability and general health status among the three groups.

Harms: Mobilisation: We found occasional reports of increased pain, but
no serious adverse effects or deaths. Manipulation: The estimated
risk from case reports of cerebrovascular accident is 1–3/million
manipulations,41 and estimated risk of all serious adverse effects
(such as death or disc herniation) is 5–10/10 million
manipulations.32

Comment: In one RCT, only 336 of 960 eligible people agreed to participate.33

This may reduce the external validity of the study. We found one
systematic review examining mobilisation and manipulation for
mechanical neck disorders. It included people with many types of
neck pain, including uncomplicated pain, whiplash, and neck pain
with radiculopathy, and reported that the trials were clinically
heterogeneous. However, it did not provide a subgroup analysis in
people with uncomplicated neck pain.42 Across all of the people in
the review, it reported that results were inconclusive.

OPTION MULTIDISCIPLINARY (MULTIMODAL) TREATMENT

RCTs provided insufficient evidence to compare the effects of multimodal
treatments with other treatments in people with uncomplicated neck
pain.

Benefits: We found one systematic review (search date 2002, 1 RCT, 70
people)43 and two additional RCTs in people with chronic neck
pain.44,45 The RCT included in the systematic review found no
significant difference in time off work or physical function between
multimodal cognitive behavioural therapy (administered directly by
a psychologist) and exercise plus behavioural modification (with a
psychologist acting as an advisor to other therapists) after 6
months.43 The first subsequent RCT (76 people) compared three
treatments: multimodal treatment (which emphasised exercise,
relaxation, and behavioural support), supervised home exercises,
and a recommendation to exercise.44 It found that both supervised
multimodal training and supervised exercise significantly reduced
pain compared with a recommendation to exercise at 3 months
(improvement in pain score from baseline on 10 cm visual analogue
scale, 29 mm with multimodal treatment v 28 mm with supervised
exercise v 12 mm with exercise recommendation; multimodal treat-
ment or supervised exercise v exercise recommendation,
P < 0.001), but it found no significant difference between treat-
ments in pain after 12 months (individual data were not provided in
the paper). The second subsequent RCT (243 people with chronic
spinal pain) compared three treatments: multimodal cognitive
behavioural therapy (6 sessions), an educational pamphlet, and a
more extensive information programme.45 It found no significant
difference among treatments in pain but found that multimodal
cognitive behavioural therapy significantly reduced time off work
compared with an educational pamphlet (AR for sick leave of > 30
days in 6 months, 1% with multimodal cognitive behavioural
therapy v 10% with educational pamphlets; RR 10; P < 0.05).45
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Harms: None reported.

Comment: None.

OPTION PATIENT EDUCATION

Three RCTs found no significant difference between patient education
(advice or group instruction) with or without analgesics, compared with no
treatment, stress management, placebo, or usual care.

Benefits: We found three RCTs.46–48 The first RCT (282 nursing aides with
neck, shoulder, or back pain) compared three groups: an individu-
alised education and exercise programme, stress management,
and no intervention. It found no significant difference in pain
between the groups immediately after treatment, or at 12 and 18
months (people with improved pain at 12 months: 8/41 with
individualised education v 19/57 with stress management v 18/57
with no intervention; P value not reported).46 The second RCT (79
hospital secretaries with chronic neck pain) compared three treat-
ments: group instruction (traditional neck), neck school plus indi-
vidual advice, and usual care.47 It found no significant differences in
neck movement or sick leave between groups (no data reported).
The third RCT (93 people) found no significant difference between
individualised education plus analgesic drugs/anti-inflammatory
drugs and placebo (no data available).48

Harms: None reported.

Comment: None.

OPTION SOFT COLLARS AND SPECIAL PILLOWS

We found no RCTs of significant quality on the effects of soft collars or
special pillows.

Benefits: Soft collars: We found no systematic reviews or RCTs. Special
pillows: We found no reliable RCTs (see comment below).

Harms: None reported.

Comment: We found one crossover RCT (41 people with chronic neck pain),
which found that a water based pillow significantly reduced morning
pain and improved quality of sleep compared with both a roll type
pillow and a standard pillow (P < 0.01).49 However, results in each
group may have been confounded by pre-crossover treatment.

OPTION DRUG TREATMENTS (ANALGESICS, NON-STEROIDAL
ANTI-INFLAMMATORY DRUGS, ANTIDEPRESSANTS, OR
MUSCLE RELAXANTS)

We found insufficient evidence on the effects of analgesics, non-steroidal
anti-inflammatory drugs, antidepressants, or muscle relaxants for neck
pain, although they are widely used. Several drugs used to treat neck
pain are associated with well documented adverse effects.

Benefits: We found one systematic review (search date 199314) and one
subsequent RCT.50 Simple analgesics (paracetamol, opioids)
and oral non-steroidal anti-inflammatory drugs: The review
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found no RCTs. Antidepressants: The review found no RCTs in
people with uncomplicated neck pain (see comment below).
Muscle relaxants and benzodiazepines: We found no systematic
review or RCTs solely in people with neck pain. We found one
systematic review (2 RCTs, 159 people with chronic neck or back
pain with acute spasm), which compared three treatments:
cyclobenzaprine, diazepam, and placebo.14 Both RCTs identified by
the review found that cyclobenzaprine significantly improved symp-
toms compared with diazepam and placebo after 2 weeks
(P < 0.05 in each study), but measured and follow up pain data
could not be extracted.51,52 Applicability of results may be limited in
people with uncomplicated neck pain because people with other
musculoskeletal disorders were included in the studies. The subse-
quent RCT (157 people with chronic neck pain) found that
eperisone significantly improved pain control compared with pla-
cebo after 6 weeks (P < 0.05).50

Harms: Simple analgesics (paracetamol and opioids): We found no
reports of harm from simple analgesics. Oral non-steroidal anti-
inflammatory drugs: See harms of non-steroidal anti-
inflammatory drugs, p 1551. One systematic review found no direct
comparisons of harms of manipulation and non-steroidal anti-
inflammatory drugs.41 Calculations based on indirect comparisons
found that the risk of a harm with non-steroidal anti-inflammatory
drugs was considerably greater than for manipulation.
Antidepressants: The reviews found no RCTs (see harms of anti-
depressants under generalised anxiety disorder, p 1302). Muscle
relaxants and benzodiazepines: The RCTs found minor adverse
effects, including weakness, dizziness, drowsiness, and gastroin-
testinal problems occurring in 4% of people treated with muscle
relaxants.14,50 (See harms of benzodiazepines under generalised
anxiety disorder, p 1302).

Comment: Applicability of results in people with uncomplicated neck pain may
be limited, because many of the RCTs included people with other
musculoskeletal disorders, including back pain and acute whiplash.

QUESTION What are the effects of treatments for acute whiplash
injury?

OPTION TREATMENTS FOR ACUTE WHIPLASH INJURY

Systematic reviews and subsequent RCTs provided limited evidence that
early mobilisation reduced pain compared with immobilisation or rest plus
a collar, that multimodal treatment reduced pain compared with physical
treatment, and that electromagnetic field treatment reduced pain in the
short term compared with sham treatment. The studies found that advice
to “act as usual” plus anti-inflammatory drugs improved symptoms
compared with immobilisation plus 14 days’ sick leave. One RCT found no
significant difference between different home exercise programmes in
pain or disability. We found no RCTs of drug treatments in acute whiplash
injury.

Benefits: Early mobilisation versus immobilisation or less active
treatment: We found one systematic review,8 and two subsequent
RCTs.53,54 The review (search date 1993, 2 RCTs, 165 people)8
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compared five treatments: early mobilisation physiotherapy, immo-
bilisation, analgesics, rest, and education. It found that early
mobilisation significantly increased pain relief and improved range
of movement after 4 and 8 weeks (P < 0.01). The first subsequent
RCT (97 people) found that active mobilisation significantly
improved symptoms compared with rest plus a neck collar
(P < 0.001), but only if mobilisation was started immediately after
injury.54 If mobilisation was delayed by more than 96 hours, there
was no significant difference between treatments after 6 months.
The second subsequent RCT (97 people) found early benefits in
pain relief and movement with early mobilisation compared with
immobilisation, but no significant difference in recovery after 12
weeks.53 Early return to normal activity versus immobilisation
plus rest: We found one systematic review (search date 2000, 1
RCT).55 The RCT included in the review (201 people presenting to
an emergency department with acute whiplash) compared advice to
“act as usual” plus anti-inflammatory drugs versus immobilisation
plus 14 days’ sick leave.56 It found that advice to “act as usual” plus
anti-inflammatory drugs improved symptoms (including pain during
daily activities, neck stiffness, memory, concentration, and head-
ache) after 6 months, but found no significant difference between
treatments in objective variables such as neck range and length of
sick leave. The RCT also found no significant difference in severe
symptoms after 6 months (AR for severe symptoms: 11% with
advice to “act as usual” v 15% with immobilisation; RR 0.75, 95%
CI 0.08 to 1.42). Home exercise programmes: We found one
systematic review (search date 2001, 1 RCT, 59 people).17 The RCT
included in the review compared two home mobilisation regimens:
a regular exercise regimen versus the same exercise regimen plus
instructions to perform an isometric exercise at least 3 times a day.
57 It found no significant difference between treatments in disability
or pain after 3 or 6 months. Electrotherapy: We found one
systematic review (search date 2000, 1 RCT).55 The RCT (40
people with acute whiplash who all received analgesia and a neck
collar) included in the review compared active pulsing electromag-
netic field treatment versus sham pulsing electromagnetic field
treatment.58 It found that active pulsing electromagnetic field
treatment significantly reduced pain compared with sham treat-
ment after 4 weeks (P < 0.05), but not after 3 months.
Multimodal treatment: We found one systematic review (search
date 2000, 1 RCT, 60 people).55 The RCT included in the review
compared multimodal treatment (postural training, psychological
support, eye fixation exercises, and manual treatment) with physi-
cal treatment (electrical, sonic, ultrasound, and transcutaneous
electrical nerve stimulation).59 It found that multimodal treatment
significantly reduced pain by the end of treatment (P < 0.05) and
after 1 and 6 months (P < 0.001). The RCT also found that
multimodal treatment reduced the time taken to return to work.
Drug treatments: One systematic review (search date 2000)
found no RCTs.55

Harms: The reviews and RCTs did not consistently report adverse effects,
although one trial has found that early mobilisation physiotherapy is
not always well tolerated.60
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Comment: Only the 40% of people most severely affected by whiplash were
included in the RCT comparing home exercise programmes, which
may have led to a poorer outcome than that seen in practice.57 The
management of acute whiplash injury remains controversial and
needs further investigation. We found one systematic review
(search date 1998) examining mobilisation and manipulation for
mechanical neck disorders.42 It included people with many types of
neck pain, including uncomplicated pain, whiplash, and neck pain
with radiculopathy, and reported that trials were clinically heteroge-
neous. However, it did not provide a subgroup analysis in people
with whiplash. Across all of the people in the review, it reported that
results were inconclusive.

QUESTION What are the effects of treatments for chronic whiplash
injury?

OPTION TREATMENTS FOR CHRONIC WHIPLASH INJURY

One RCT provided limited evidence that percutaneous radiofrequency
neurotomy reduced pain compared with sham treatment after 27 weeks.
One RCT found no significant difference between physiotherapy alone and
multimodal treatment in disability, pain, or range of movement at the end
of treatment or at 3 months.

Benefits: Percutaneous radiofrequency neurotomy: We found one sys-
tematic review of percutaneous radiofrequency neurotomy for neck
pain (search date 2002; 1 RCT; 24 people).61 The RCT found that
neurotomy significantly increased the proportion of people who
were free from pain compared with sham treatment after 27 weeks
(58% with active treatment v 8% with sham treatment; ARR 50%,
95% CI 3% to 85%; NNT 2, 95% CI 1 to 29), and that neurotomy
significantly increased the median time taken for more than half of
the pain to return (263 days with radiofrequency neurotomy v 8
days with sham treatment; P = 0.04).62 Physiotherapy: We found
one RCT (33 people with chronic whiplash), which compared
physiotherapy alone versus multimodal treatment (physiotherapy
combined with cognitive behavioural therapy; see comment
below).63 It found no significant differences between treatments in
disability, pain, or range of movement at the end of treatment or at
3 months. However, significantly more people treated with multi-
modal treatment were satisfied with pain control at the end of
treatment and their ability to perform activities at 3 months
(P < 0.05). Multimodal therapy: See physiotherapy for chronic
whiplash above.

Harms: The RCTs did not report on adverse effects.62,63

Comment: Few RCTs have considered treatment for chronic whiplash and many
people with whiplash are included in general RCTs of chronic
mechanical neck pain. Limitations of the RCT comparing physi-
otherapy versus multimodal treatment include its small size, and
the difference in time spent with the therapist in the two groups.63
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QUESTION What are the effects of treatments for neck pain with
radiculopathy?

OPTION SURGERY VERSUS CONSERVATIVE TREATMENT

One RCT found no significant difference between surgery and
conservative treatment in symptoms after 1 year.

Benefits: We found one systematic review (search date 2000, 1 RCT).64 The
RCT included in the review (81 people with severe radicular symp-
toms for at least 3 months; outcome assessors not blinded; see
comment below) compared surgery versus conservative treatment
(physiotherapy or immobilisation in a neck collar).65 It found no
significant difference between treatments in symptoms after 1 year
(mean visual analogue scale change on 100 mm scale: +30 mm
with surgery v +39 mm with physiotherapy; mean difference
–9 mm, 95% CI –23.4 mm to +5.4 mm).

Harms: The RCT did not report adverse effects.65

Comment: In the RCT, the number of people with prolapsed intervertebral disc
was not stated.65 The RCT reported that people who did not improve
between 3 and 12 months were given additional treatments: one
person in the physiotherapy group and five in the collar group
underwent surgery; eight people in the surgery group underwent a
second operation; and 12 people in the surgery group and 11 in the
collar group received physiotherapy. The RCT also reported that
41% of people had a high anxiety score and 31% of people had a
high depression score, which correlated with pain intensity after but
not before treatment. At 1 year, 20% of people were depressed,
which suggests that treatment should aim to improve both physical
and psychological symptoms.66 Conservative treatment needs fur-
ther assessment, particularly in people considered to be poor risk
candidates for surgery.

OPTION DRUG TREATMENTS (EPIDURAL STEROID INJECTIONS,
ANALGESICS, NON-STEROIDAL ANTI-INFLAMMATORY
DRUGS, OR MUSCLE RELAXANTS)

We found no RCTs examining the effects of epidural steroid injections,
analgesics, non-steroidal anti-inflammatory drugs, or muscle relaxants.

Benefits: Periradicular, cervical epidural steroid injections, or both: We
found no systematic review or RCTs. Simple analgesics
(paracetamol and opioids) and oral non-steroidal anti-
inflammatory drugs: We found no systematic review or RCTs.
Antidepressants: We found no systematic review or RCTs. Muscle
relaxants and benzodiazepines: We found no systematic review
or RCTs.

Harms: Periradicular, cervical epidural steroid injections, or both:
Case reports have documented occasional complications, such as
infection or bleeding after cervical epidural injection. The incidence
of adverse events after different cervical injection techniques is
unknown.
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Comment: None.

GLOSSARY
Manipulation The use of short or long lever high velocity thrusts directed at one or
more of the cervical spine joints that does not involve anaesthesia or instrumen-
tation.
McKenzie treatment Consists of comprehensive mechanical evaluation to assess
the effect of repetitive movements, static positioning, or both, on the patient’s
symptoms. This mechanical diagnosis is meant to enable the physiotherapist to
develop a mechanical treatment strategy aimed not only at resolving the patient’s
current symptoms, but also at long-term prevention of recurrence.
Mobilisation Any manual treatment to improve joint function that does not involve
high velocity movement, anaesthesia, or instrumentation.
Neck disability index (NDI) is a 10 item self report measure. Items pertain to pain
intensity, personal care, lifting, reading, headaches, concentration, work, driving,
sleeping, and recreation. Each item is rated on a 6 point scale (0–5), so the NDI
scores vary from 0–50. The results are recalculated and expressed on a scale
ranging from 0% (no disability) to 100% (maximum disability).

Substantive changes
Physical treatments for uncomplicated neck pain One systematic review and
two RCTs (in published 3 papers) added;17,19–21 categorisation unchanged.
Mobilisation/manipulation for uncomplicated neck pain One RCT (2 papers)
added, which found that mobilisation improved treatment success compared with
other treatments.20,21 Categorisation changed from Unknown effectiveness to
Likely to be beneficial.
Home exercise programmes for acute whiplash One systematic review
added;17 categorisation unchanged.
Percutaneous radiofrequency neurotomy for chronic whiplash One system-
atic review added;61 categorisation unchanged.
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Non-steroidal anti-inflammatory drugs
Search date May 2003

Peter C Gøtzsche

QUESTIONS

Differences between available non-steroidal anti-inflammatory drugs
(NSAIDs) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .1553
Effects of co-treatments to reduce the risk of gastrointestinal adverse
effects of NSAIDs . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .1554
Effects of topical non-steroidal anti-inflammatory drugs (NSAIDs) . .1557

INTERVENTIONS

DIFFERENCES BETWEEN
NON-STEROIDAL
ANTI-INFLAMMATORY DRUGS
(NSAIDS)

Beneficial
Topical NSAIDs in acute and

chronic pain conditions . . .1557

Unknown effectiveness
Choice between different

NSAIDs . . . . . . . . . . . . . . .1553
Topical versus systemic NSAIDs

or alternative analgesics . . .1557

Unlikely to be beneficial
NSAIDs in increased doses . .1553

PREVENTING
GASTROINTESTINAL ADVERSE
EFFECTS

Likely to be beneficial
H2 blockers in people who cannot

avoid NSAIDs . . . . . . . . . .1554
Omeprazole in people who cannot

avoid NSAIDs . . . . . . . . . .1554

Trade off between benefits and
harms

Misoprostol in people who cannot
avoid NSAIDs . . . . . . . . . .1554

See glossary, p 1558

Key Messages

Differences between non-steroidal anti-inflammatory drugs (NSAIDs)
¶ Topical NSAIDs in acute and chronic pain conditions One systematic

review in people with acute and chronic pain conditions has found that topical
NSAIDs reduce pain compared with placebo.

¶ Choice between different NSAIDs Systematic reviews found no important
differences in efficacy between different NSAIDs. Cyclo-oxygenase-2 (COX 2)
inhibitors reduce gastroscopically diagnosed ulcers compared with other
NSAIDs, but the clinical importance of this effect is not clear, and COX 2
inhibitors may increase the risk of myocardial infarction.

¶ Topical versus systemic NSAIDs or alternative analgesics One systematic
review found no high quality RCTs of topical NSAIDs compared with oral forms
of the same NSAID, or with paracetamol.

¶ NSAIDs in increased doses Systematic reviews have found that benefits of
NSAIDs increase towards a maximum value at high doses. Recommended
doses are close to creating the maximum benefit. In contrast, three systematic
reviews found no ceiling for adverse effects, which increased in an approxi-
mately linear fashion with dose.
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Preventing gastrointestinal adverse effects
¶ H2 blockers in people who cannot avoid NSAIDs One systematic review in

people who had taken NSAIDs for 3 months has found that H2 blockers reduce
endoscopically diagnosed gastric and duodenal ulcers compared with placebo.
We found limited evidence from one weak RCT that misoprostol reduced the
number of people with NSAID induced gastric ulcers compared with 300 mg
daily ranitidine.

¶ Omeprazole in people who cannot avoid NSAIDs One systematic review in
people who had taken NSAIDs for at least 3 months has found that omeprazole
reduces endoscopically diagnosed gastric and duodenal ulcers compared with
placebo.

¶ Misoprostol in people who cannot avoid NSAIDs One systematic review in
people who had taken NSAIDs for at least 3 months has found that misoprostol
reduces gastric or duodenal ulcers compared with placebo. However, RCTs
have found that misoprostol increases clinical gastrointestinal adverse events,
such as diarrhoea and abdominal pain compared with placebo. One RCT found
no significant difference in the number of people taking NSAIDs and with
proven gastric ulceration or erosion in successful response to treatment with
misoprostol compared with omeprazole.

DEFINITION Non-steroidal anti-inflammatory drugs (NSAIDs) have anti-
inflammatory, analgesic, and antipyretic effects, and inhibit platelet
aggregation. The drugs have no documented effect on the course of
musculoskeletal diseases, such as osteoarthritis, p 1560.

INCIDENCE/
PREVALENCE

NSAIDs are widely used. Almost 10% of people in the Netherlands
used a non-aspirin NSAID in 1987, and the overall use was 11
defined daily doses (see glossary, p 1558) per 1000 population per
day.1 In Australia in 1994, overall use was 35 defined daily doses
per 1000 population per day, with 36% of the people receiving
NSAIDs for osteoarthritis, 42% for sprain and strain or low back
pain, and 4% for rheumatoid arthritis; 35% were aged over 60
years.2

AIMS OF
INTERVENTION

To reduce symptoms in rheumatic disorders; to avoid severe gas-
trointestinal adverse effects.

OUTCOMES Primary outcomes: pain intensity; personal preference for one
drug over another; global efficacy; clinically significant gastrointes-
tinal complications. Secondary outcomes: number of tender
joints; perforation; gastrointestinal haemorrhage; dyspepsia; and
ulcer detected by routine endoscopy.

METHODS Clinical Evidence search and appraisal May 2003. More than 100
systematic reviews and thousands of RCTs have compared various
NSAIDs. Many RCTs are unpublished or published in sources that
are not indexed in publicly available databases. The quality of the
RCTs is variable and bias is common, both in the design and analysis
of the RCTs, to such an extent that one systematic review identified
false significant findings favouring new drugs over control drugs in
6% of RCTs.3 We included only large RCTs that provided clinically
important information not already covered in the systematic
reviews. We have favoured systematic reviews that have not been
sponsored or authored by industry, as bias in such reviews has been
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repeatedly demonstrated, but may be difficult to detect.4 For
example, it is easy seemingly to follow the rules for systematic
reviews and yet adopt inclusion and exclusion criteria that omit
inconvenient studies.

QUESTION Are there any important differences between available
non-steroidal anti-inflammatory drugs (NSAIDs)?

OPTION DIFFERENCES BETWEEN AVAILABLE NSAIDS

Systematic reviews found no important differences in efficacy between
different NSAIDs. Cyclo-oxygenase-2 (COX 2) inhibitors reduce
gastroscopically diagnosed ulcers compared with other NSAIDs, but the
clinical importance of this effect is not clear, and COX 2 inhibitors may
increase the risk of myocardial infarction.

Benefits: Indometacin (indomethacin) versus newer NSAIDs: We found
one systematic review (search date 1985, 37 crossover RCTs,
1416 people with rheumatoid arthritis), which compared indomet-
acin (indomethacin) with 10 newer NSAIDs for a median of 2 weeks
with each drug.5 Four of the RCTs included a placebo period and one
RCT compared four drugs. It found that 5% more people (95%
CI 0% to 10%) preferred the newer NSAID to indometacin. COX 2
inhibitors versus older NSAIDs: We found two systematic
reviews.6,7 Both found that COX 2 inhibitors were no more effective
for clinical outcomes than older NSAIDs. See table A on web extra.
Other comparisons of NSAIDs: We found five other systematic
reviews comparing different NSAIDs.8–12 The first of these system-
atic reviews (search date 1988, 88 RCTs each comparing 2
NSAIDs, 6440 people with rheumatoid arthritis) found no signifi-
cant differences in the number of tender joints improved between
17 different NSAIDs.8 The second and third reviews (search dates
19949 and 199610) found no clear differences between various
NSAIDs used to treat osteoarthritis of the hip (39 RCTs)9 or the knee
(16 RCTs; see NSAIDs under osteoarthritis, p 1560).10 The fourth
and fifth systematic reviews were of people with acute musculoskel-
etal syndromes and identified generally poor quality RCTs.11,12 The
fourth review (search date 1998, 17 RCTs for shoulder pain) was
inconclusive.12 The fifth systematic review (search date 1993, 84
RCTs, 32 025 people with soft tissue injuries of the ankle was
unable to pool data. Dose response relation: We found three
systematic reviews.13,14,8 The first review (search date 1985; 19
RCTs in which participants were randomised to more than 1 dose of
9 different NSAIDs) found a dose response relation that saturated
at high doses.13 This and the second systematic review (search
date 1992, 1545 people)14 found that the recommended dosages
were close to providing a ceiling effect.13,14 The third of these
reviews (115 RCTs) found no significant differences between vari-
ous doses of drugs;8 10/21 RCTs of ibuprofen had used a daily
dosage of 1200 mg or less.8

Harms: COX 2 inhibitors versus non selective NSAIDs We found two
systematic reviews in people with rheumatoid arthritis, one pre-
specified meta-analysis in people with osteoarthritis, and one
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systematic review assessing the risk of cardiovascular events asso-
ciated with selective COX 2 inhibitors.6,7,15,16 Overall, they found
that COX 2 inhibitors reduced endoscopically detected upper gas-
trointestinal ulcers compared with other NSAIDs, although effects
on clinical gastrointestinal adverse effects were less marked, and
there was some evidence that COX 2 inhibitors may increase
cardiovascular risk compared with other NSAIDs. See table A on
web extra. Dose response relation: Three systematic reviews
(search dates 199214,17 and 199418) found no ceiling effect for
adverse effects; the incidence of adverse effects increased in an
approximately linear fashion with dose.

Comment: Important differences in adverse effects seem to exist between
different NSAIDs. In contrast, the beneficial effects of NSAIDs seem
similar. People’s preferences for particular drugs have not been
replicated and could, therefore, be because of chance or natural
fluctuations in disease activity.19,20 The evidence suggests that if
the NSAID is unsatisfactory, switching to another NSAID will not
solve the problem.19,20 Likewise, doubling the dose of an NSAID
leads to only a small increase in effect, which may not be clinically
relevant. In acute musculoskeletal problems, it is doubtful whether
NSAIDs have any clinically relevant anti-inflammatory effect; we
found no large double blind RCT comparing an NSAID with para-
cetamol. Paracetamol has been studied in osteoarthritis, where it
had much the same effect as naproxen (see simple analgesics v
NSAIDs under osteoarthritis, p 1560). One RCT identified by the
review of celecoxib (the CLASS study), which compared the gas-
trointestinal toxicity of celecoxib versus ibuprofen and diclofenac,
has been criticised because the publication differs from the trial
protocol in objectives, primary outcomes, statistical analysis, and
trial duration.6

QUESTION What are the effects of co-treatments to reduce the risk
of gastrointestinal adverse effects of non-steroidal
anti-inflammatory drugs (NSAIDs)?

OPTION CO-TREATMENTS TO REDUCE THE RISK OF
GASTROINTESTINAL ADVERSE EFFECTS OF NSAIDS

One systematic review in people who had taken NSAIDs for 3 months has
found that H2 blockers reduce endoscopically diagnosed gastric and
duodenal ulcers compared with placebo. One systematic review in people
who had taken NSAIDs for at least 3 months has found that misoprostol
reduces gastric or duodenal ulcers compared with placebo. We found
limited evidence from one weak RCT that misoprostol reduced the
number of people with NSAID induced gastric ulcers compared with
300 mg of ranitidine daily. However, RCTs have found that misoprostol
increases clinical gastrointestinal adverse events, such as diarrhoea and
abdominal pain, compared with placebo. One RCT found no significant
difference in the number of people taking NSAIDs and with proven gastric
ulceration or erosion in successful reponse to treatment with omeprazole
compared with misoprostol. One systematic review in people who had
taken NSAIDs for at least 3 months has found that omeprazole reduces
endoscopically diagnosed gastric and duodenal ulcers compared with
placebo.
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Benefits: We found one systematic review.21 Misoprostol versus placebo:
The systematic review (search date 2002) included people who
had received NSAIDs for at least 3 months.21 Eleven RCTs (3641
people) assessed endoscopically diagnosed ulcers and found that
misoprostol (all doses from 400 to 800 �g per day combined)
significantly reduced endoscopically confirmed ulcers compared
with placebo after at least 3 months (gastric ulcer: RR 0.26, 95%
CI 0.17 to 0.39; duodenal ulcer: RR 0.47, 95% CI 0.33 to 0.69).
Indirect comparisons of different RCTs suggested a dose response
relationship for gastric ulcers in the dose range 400 to 800 �g
(misoprostol 400 �g: RR 0.42, 95% CI 0.28 to 0.67; misprostol
800 �g: RR 0.17, 95% CI 0.11 to 0.24; difference between 400
and 800 �g; P = 0.006). Only one RCT (8843 people with rheu-
matoid arthritis, mean age 68 years, all treated with NSAIDs)
presented clinically relevant outcomes.22 It found that misoprostol
800 �g significantly reduced gastrointestinal events (perforation,
gastric outlet obstruction, or bleeding detected by clinical symp-
toms or investigation) compared with placebo at 6 months (25/
4404 [0.6%] with misoprostol v 42/4439 [1.0%] with placebo;
ARR 0.4%; NNT 265, 95% CI 133 to 6965).22 The NNT would drop
as higher risk patients are considered. H2 blockers versus
placebo: The systematic review identified five RCTs (1005 people
who had received NSAIDs for at least 3 months) comparing
H2 blockers with placebo.21 It found that standard doses of H2
blockers significantly reduced endoscopic ulcers at 3 months or
longer (48/494 [10%] with H2 blockers v 75/487 [15%] with
placebo; RR 0.63, 95% CI 0.45 to 0.88) Omeprazole versus
placebo: The systematic review identified three RCTs (774 people
who had received NSAIDs for at least 3 months).21 It found that
omeprazole reduced the development of ulcers detected by
endoscopy compared with placebo (ARR 13%, 95% CI 8% to 18%
for gastric ulcer; ARR 9%, 95% CI 5% to 12% for duodenal ulcer).
Misoprostol versus proton pump inhibitor: The systematic
review identified two RCTs comparing misoprostol with proton
pump inhibitors.21 The first RCT in the review (935 people treated
with NSAIDs who had ulcers or more than 10 erosions at endos-
copy) compared misoprostol (200 �g four time daily) with ome-
prazole (20 mg or 40 mg daily) once daily.23 Treatment success
was defined as fewer than five erosions at each site, no ulcers,
and not more than mild dyspepsia.23 It found no significant
difference in treatment success between misoprostol and ome-
prazole at 8 weeks (71% with misoprostol v 76% with omeprazole
20 mg v 75% with omeprazole 40 mg). The second RCT in the
review (537 people, long term NSAID users with endoscopically
confirmed gastric ulcer) compared four treatments: misoprostol
(200 �g four times daily); two different doses of lansoprazole
(15 mg and 30 mg) once daily, and placebo. It found that miso-
prostol significantly increased the length of time to recurrence
compared with the other treatments (time to gastric ulcer: miso-
prostol v placebo, P < 0.001; misoprostol v lansoprazole 15 mg,
P = 0.01; misoprostol v lansoprazole 30 mg, P = 0.04; AR of
being free of gastric ulcer at 12 weeks: 93% with misoprostol v

51% with placebo v 80% with lansoprazole 15 mg v 82% with
lansoprazole 30 mg).24 Omeprazole versus H2 blockers: In a
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similarly designed RCT (541 people), treatment was successful in
80% given omeprazole (20 mg), 79% given omeprazole (40 mg),
and 63% given ranitidine (300 mg daily).25 The estimated
proportions in remission after 6 months were 72% with
omeprazole (20 mg) and 59% with ranitidine (300 mg) (ARR for
omeprazole v ranitidine 13%, 95% CI 4% to 22%; NNT 8).
Misoprostol versus H2 blockers: The systematic review
identified one RCT comparing misoprostol (800 �g) with ranitidine
(300 mg daily).21 In the RCT (538 people with NSAID related
upper gastrointestinal pain without endoscopic evidence of
ulcers), one third of the people were excluded from analysis
because of problems with adherence and missing endoscopic
examinations.26 It found that misoprostol significantly reduced the
number of people with gastric ulcers at least 3 mm in diameter at
8 weeks compared with ranitidine (1% with misoprostol v 6% with
ranitidine; ARR for misoprostol v ranitidine 5%, 95% CI 2% to 9%;
NNT 20). It found no significant difference in the number of people
with duodenal ulcers (1% with both drugs).26

Harms: Misoprostol versus placebo: In one of the large RCTs, significantly
more people receiving misoprostol than placebo withdrew from the
study because of adverse events, primarily diarrhoea and abdomi-
nal pain (1210/4404 [27%] v 896/4439 [20%]; ARI 7%; RR 1.36,
95% CI 1.26 to 1.47; NNH 14, 95% CI 12 to 19).22 There was no
significant difference in the number of deaths (17/4404 [0.4%]
deaths in the misoprostol group v 21/4439 [0.5%] in the placebo
group; ARR 0.1%; RR 0.82, 95% CI 0.43 to 1.55). One person on
placebo died as a direct result of gastrointestinal toxicity.
Omeprazole versus H2 blockers: Few adverse events were
reported in the RCT comparing omeprazole with ranitidine.
Treatment discontinuations (all causes) occurred in 10% of people
taking omeprazole (20 mg), 10% taking omeprazole (40 mg), and
14% taking ranitidine; significance not reported).25 Misoprostol
versus H2 blockers: In the largest RCT comparing misoprostol
versus ranitidine, adverse events (mostly gastrointestinal) occurred
in 77% of people taking misoprostol and 66% taking ranitidine, with
withdrawal rates of 13% on misoprostol and 7% on ranitidine (ARR
for withdrawal ranitidine v misoprostol 6%, 95% CI 1% to 11%;
NNT 17).26

Comment: The clinical relevance of results for gastrointestinal ulceration is
doubtful. The only RCT that used clinically relevant outcomes found
little difference between active drug and placebo, except for people
at high risk.22 The rate of ulcers was more than 10 times higher in
the studies where the investigators looked for them with regular
endoscopy than in earlier RCTs of NSAIDs.27 These ulcers were
sometimes defined as endoscopic lesions with a size of only 3 mm,
sometimes as any lesion of an unequivocal depth, and sometimes
no definition was provided at all.
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QUESTION What are the effects of topical non-steroidal
anti-inflammatory drugs (NSAIDs)?

OPTION TOPICAL NSAIDS

One systematic review has found that topical NSAIDs are more effective
in acute pain conditions and chronic pain conditions compared with
placebo. We found no high quality RCTs of topical versus oral
formulations of the same drug, and found no direct comparisons of
topical NSAIDs with paracetamol.

Benefits: Topical NSAIDs: We found one systematic review (search date
1996, 86 RCTs, 10 160 people) and one additional RCT.28,29

Versus placebo: The review, partly sponsored by two manufac-
turers, performed separate subgroup analyses in people with
acute and chronic conditions. The review identified 37 RCTs in
about 2000 people with acute pain conditions (soft tissue trauma,
strains and sprains). Most of these RCTs were small. Meta-
analysis of all seven RCTs with more than 80 people per group
found that topical NSAIDs were more effective than placebo (RR
for “good outcome” defined by patient global judgement; pain on
movement; spontaneous pain; and physician global judgement
was 1.6, 95% CI 1.3 to 1.9; NNT 5, 95% CI 4 to 6). In people with
chronic pain conditions (osteoarthritis, tendinitis; 12 RCTs in
about 1000 people), meta-analysis found that topical NSAIDs
were more effective than placebo (RR for “good outcome” defined
by patient global judgement; pain on movement; spontaneous
pain; and physician global judgement was 2.0, 95% CI 1.5 to 2.7;
NNT 4, 95% CI 3 to 4). The additional RCT (116 people with
osteoarthritis of the hip or knee) compared copper salicylate gel
with placebo applied to the forearm.29 It found no significant
difference in the proportion of people reporting good effect (term
not defined but measured on a four-point ranking scale, with very
good, good, fair, and poor: 22% with copper salicylate gel v 21%
with placebo). Oral NSAIDs: Five RCTs in the systematic review
compared topical with oral NSAIDs, but they all had inadequate
design and power.28 We found no high quality RCT comparing the
same NSAID given orally and topically. Versus paracetamol: We
found no RCTs.

Harms: In the systematic review, local adverse effects occurred in 3% of
people in both groups and systemic adverse events in 1%.28 In the
additional RCT, more people receiving copper salicylate gel reported
adverse reactions, most commonly skin reactions (any adverse
event 48/58 [83%] with copper salicylate gel v 29/56 [52%] with
placebo; RR 1.6, 95% CI 1.2 to 2.1; NNH 4, 95% CI 3 to 7), and
more people withdrew from the RCT because of these reactions
(10/58 [17%] v 1/58 [2%]; ARR 13%; RR 10, 95% CI 1 to 76;
NNH 6, 95% CI 3 to 20).29

Comment: Sample size bias hampers the interpretation of the available RCTs.
We found no high quality RCTs comparing topical versus systemic
administration of the same NSAID, and no RCTs comparing a topical
NSAID with paracetamol.
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GLOSSARY
Defined daily dose The assumed average daily dose for the main indication of a
specified drug. The defined daily dose per 1000 population per day is an estimate
of the proportion of that population receiving treatment with that drug.
Double doses Twice the defined daily dose.

Substantive changes
Comparing NSAIDs Two systematic reviews added;6,7 conclusion unchanged.
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INTERVENTIONS
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anti-inflammatory drugs
(short term pain relief) . . . .1570

Simple oral analgesics
(short term pain relief) . . . .1569

Topical agents (short term pain
relief) . . . . . . . . . . . . . . . .1573

Likely to be beneficial
Exercise (pain relief and

improved function) . . . . . . .1563
Intra-articular glucocorticoid

injections of the knee
(short term pain relief) . . . .1575

Intra-articular hyaluronan
injections of the knee. . . . .1575

Osteotomy . . . . . . . . . . . . . .1577
Physical aids. . . . . . . . . . . . .1567

Unknown effectiveness
Chondroitin. . . . . . . . . . . . . .1572
Education. . . . . . . . . . . . . . .1566
Glucosamine . . . . . . . . . . . .1571

Glucosamine plus
chondroitin . . . . . . . . . . . .1573

Hip replacement (who is most
likely to benefit) . . . . . . . . .1581

Intra-articular injection of the
knee other than glucocorticoid
or hyaluronan . . . . . . . . . .1575

Knee replacement (who is most
likely to benefit) . . . . . . . . .1582

Likely to be ineffective or harmful
Oral non-steroidal

anti-inflammatory drugs in
older people and people at risk
of renal disease or peptic
ulceration . . . . . . . . . . . . .1570

Simple oral analgesics in
people with existing liver
damage . . . . . . . . . . . . . .1569

To be covered in future updates
Other surgical interventions for

osteoarthritis, including washout
of the joint

See glossary, p 1583

Key Messages

¶ Hip replacement One systematic review of RCTs and observational studies
has found that hip replacement is effective for at least 10 years.

¶ Knee replacement Systematic reviews of observational studies have found
that knee replacement is effective in relieving pain and improving function. One
RCT found limited evidence that unicompartmental knee replacement is more
effective than tricompartmental replacement at 5 years’ follow up. One
systematic review of observational studies found better outcomes with unicom-
partmental knee operations compared with bicompartmental operations.
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¶ Oral non-steroidal anti-inflammatory drugs (NSAIDs) (short term pain
relief) Systematic reviews have found that NSAIDs reduce short term pain in
osteoarthritis compared with placebo. NSAIDs are associated with an
increased risk of gastrointestinal haemorrhage. RCTs provided insufficient
evidence to compare the effects of oral versus topical NSAIDs. RCTs found no
good evidence that simple analgesics, such as paracetamol (acetaminophen),
are significantly different from NSAIDs in pain relief. Concerns exist relating to
trial quality and commercial bias.

¶ Simple oral analgesics (short term pain relief) Systematic reviews in
people with osteoarthritis of the hip or knee found limited evidence that simple
analgesics, such as paracetamol, reduced pain compared with placebo. RCTs
found no good evidence that simple analgesics, such as paracetamol (aceta-
minophen), are significantly different from NSAIDs in pain relief.

¶ Topical agents (short term pain relief) One systematic review and RCTs have
found that topical agents containing NSAIDs reduce pain compared with
placebo. One systematic review found that systemic adverse events were no
more common than with placebo. RCTs provided insufficient evidence to
compare the effects of oral versus topical NSAIDs. We found no RCTs compar-
ing topical agents versus other local treatments such as heat or cold packs.
RCTs found limited evidence that capsaicin improved pain compared with
placebo.

¶ Exercise (pain relief and improved function) Systematic reviews and
subsequent RCTs have found that exercise and physical therapy reduce pain
and disability in people with hip or knee osteoarthritis, although many of the
RCTs were limited by poor methods and reporting.

¶ Intra-articular glucocorticoid injections of the knee (short term pain
relief) One systematic review and one subsequent RCT found limited evidence
that intra-articular glucocorticoids reduced pain for 1–4 weeks compared with
placebo.

¶ Intra-articular hyaluronan injections of the knee One systematic review
and RCTs found limited evidence that hyaluronan reduced pain for 1–6 months
compared with placebo.

¶ Osteotomy We found no RCTs comparing osteotomy versus conservative
treatment. Two RCTs found similar functional outcomes with osteotomy com-
pared with knee replacement. Two RCTs provided insufficient evidence on the
effects of different types of osteotomy.

¶ Physical aids RCTs in people with knee osteoarthritis found limited evidence
that joint bracing or taping may improve disease specific quality of life and
symptoms compared with control treatment. RCTs provided insufficient evi-
dence to compare the effects of different insoles.

¶ Chondroitin One systematic review and RCTs provided insufficient evidence on
the effects of chondroitin in people with osteoarthritis.

¶ Education RCTs provided insufficient evidence to assess the effects of educa-
tion and behavioural change in people with hip or knee osteoarthritis.

¶ Glucosamine Systematic reviews and subsequent RCTs found limited evi-
dence that glucosamine improved symptoms compared with placebo, but
publication bias and poor trial quality makes the results difficult to interpret.

¶ Glucosamine plus chondroitin We found no RCTs of glucosamine plus
chondroitin alone. RCTs found limited evidence that glucosamine plus chon-
droitin plus manganese ascorbate improved disease severity scores compared
with placebo.
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¶ Hip replacement (who is most likely to benefit) We found no RCTs. One
systematic review of observational studies has suggested younger age (< 45
years), older age (> 75 years), and weight over 70 kg may be associated with
worse outcomes in terms of pain relief and function after hip replacement. One
cohort study found that younger people were at greater risk of revision, whereas
another study found lower rates of implant survival in obese people.

¶ Intra-articular injections of the knee other than glucocorticoid or
hyaluronan We found insufficient evidence on the effects of other intra-
articular treatments, such as radioactive isotopes, glycosaminoglycan polysul-
phuric acid, orgotein, and morphine.

¶ Knee replacement (who is most likely to benefit) We found no RCTs. We
found insufficient evidence from observational studies on the effects of obesity
on knee replacement outcomes. We found limited evidence from observational
studies that knee replacement is effective in elderly people.

¶ Oral NSAIDs in older people and people at risk of renal disease or peptic
ulceration Studies have found that NSAIDs increased the risk of renal or
gastrointestinal damage in older people with osteoarthritis, particularly those
with intercurrent disease.

¶ Simple oral analgesics in people with existing liver damage Observational
evidence suggests that lower doses of paracetamol may cause liver damage in
people with liver disease.

DEFINITION Osteoarthritis is a heterogeneous condition for which the preva-
lence, risk factors, clinical manifestations, and prognosis vary
according to the joints affected. It most commonly affects hands,
knees, hips, and spinal apophyseal joints. It is usually defined by
pathological or radiological criteria rather than clinical features, and
is characterised by focal areas of damage to the cartilage surfaces
of synovial joints, associated with remodelling of the underlying
bone and mild synovitis. When severe, there is characteristic joint
space narrowing and osteophyte formation, with visible subchon-
dral bone changes on radiography.

INCIDENCE/
PREVALENCE

Osteoarthritis is a common and important cause of pain and
disability in older adults.1,2 Radiographic features are practically
universal in at least some joints in people aged over 60 years, but
significant clinical disease probably affects 10–20% of people.
Knee disease is about twice as prevalent as hip disease in people
aged over 60 years (about 10% v 5%).3,4

AETIOLOGY/
RISK FACTORS

The main initiating factors are abnormalities in joint shape or injury.
Genetic factors are probably implicated.

PROGNOSIS The natural history of osteoarthritis is poorly understood. Only a
minority of people with clinical disease of the hip or knee joint
progress to requiring surgery.

AIMS OF
INTERVENTION

To reduce pain, stiffness, and disability; to limit the risk of progres-
sive joint damage; to improve quality of life, with minimal adverse
effects.

OUTCOMES Frequency and severity of joint pain (particularly activity related pain
and night pain); stiffness; functional impairment and disability;
quality of life; perioperative complications (infection, bleeding,
venous thromboembolism, and death); prosthesis survival and the
need for revision surgery; a global knee rating scale that includes
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measures of pain, function, and range of movement; a modified
Knee Society score;5 the Western Ontario and McMaster osteoar-
thritis (WOMAC) scale;6–8 the Lequesne Index;9 the Arthritis Self-
Efficacy (ASE); the Multidimensional Health Assessment Question-
naire (MDHAQ); the Brief Pain Inventory (BPI) questionnaire; the
British Orthopedic Association (BOA) score.

METHODS Clinical Evidence search and appraisal November 2002. Additional
hand searches by the authors of their own files. Observational
(non-RCT) data have been included in some sections where appro-
priate control studies are lacking or may be considered unethical.

QUESTION What are the effects of treatments?

OPTION EXERCISE AND PHYSICAL THERAPY

Systematic reviews and subsequent RCTs have found that exercise and
physical therapy reduce pain and disability in people with hip or knee
osteoarthritis, although many of the RCTs were limited by weak methods
and poor reporting.

Benefits: We found four systematic reviews,10–13 one subsequent non-
systematic review,14 and 10 subsequent RCTs15–24 of exercise in
people with osteoarthritis of the knee or hip. A variety of therapies
were included in the reviews, including aerobic exercise, strength-
ening exercise, stretching exercise, functional training, and range of
motion exercise, among others. In the first systematic review
(search date 1997, 11 RCTs, osteoarthritis of knee or hip), most of
the included trials compared exercise therapy versus placebo or no
treatment.10 It concluded that exercise regimens were beneficial
but that more evidence was needed (see table 1, p 1588). The
second systematic review (search date 1993) of non-medicinal and
non-invasive treatments for hip and knee osteoarthritis included
trials that compared exercise therapy versus stretching and
strengthening, diathermy, or routine care.11 It concluded that, of
seven modalities reviewed, exercise had the strongest evidence of
benefit. The third systematic review (search date 1994) of exercises
for osteoarthritis of the knee found only three admissible RCTs.12

The review concluded that, despite a favourable impression, the
evidence currently available was inadequate. The fourth systematic
review (search date 2000) of selected rehabilitation interventions
for knee pain concluded that therapeutic exercise (compared in
RCTs with untreated control or usual care) or transcutaneous
electrical nerve stimulation (compared in RCTs with placebo) were
both beneficial for knee osteoarthritis.13 The non-systematic review
identified 13 RCTs comparing exercise to a variety of other interven-
tions, including education, usual care, subtherapeutic ultrasound,
sham electrical stimulation, and control (not specified).14 The
review found that there was small to moderate beneficial effects for
pain and function from use of strengthening exercise, aerobic
exercise interventions, or both. The first subsequent RCT (24 obese
people with osteoarthritis, body mass index ≥ 28 kg/m2) compared
an exercise plus weight loss diet versus an exercise programme
alone.15 It found no significant differences in 6 month pain or
function scores (no figures reported). The second subsequent RCT
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(179 people with osteoarthritis, average age 74 years) found that a
progressive home based exercise programme plus non-steroidal
anti-inflammatory medication was significantly better than non-
steroidal anti-inflammatory medication alone for pain (Western
Ontario and McMaster osteoarthritis [WOMAC — see glossary,
p 1583] pain subscale; P = 0.003), physical activity (WOMAC
physical activity subscale; P = 0.006), pain at rest (visual analogue
scale [VAS]; P = 0.02), and pain when walking (VAS; P = 0.002).16

The third subsequent RCT (105 people) compared an education
plus exercise package versus no intervention over 6 months.17 It
found that pain and quality of life were significantly improved at
6 weeks with the programme compared with no intervention, but
the difference was not significant at 6 months (Impact of Rheumatic
Disease on General Health and Lifestyle pain scale, in which a lower
score is an improvement: change at 6 weeks, –0.4 with treatment
v +1.2 with control, P = 0.045; at 6 months +0.2 with treatment
v +0.6 with control, P = NS). The fourth subsequent RCT (126
people) compared personal exercise treatment; small group exer-
cise treatment; and no treatment.18 Pre-specified analysis com-
bined the results from the two exercise groups and found a
significant effect on pain after 8 weeks of treatment compared with
no treatment (exercise v no treatment, P < 0.01; change in
WOMAC pain scale: 10.6, 95% CI 6.3 to 15.0 with exercise v –1.5,
95% CI –5.5 to +2.4 with no treatment) and functional improve-
ment (WOMAC function scale: 7.7, 95% CI 4.2 to 11.2 with
exercise v –0.1, 95% CI –3.9 to +3.7 with no treatment). It found
no significant difference between individual and group exercise
treatment.18 The fifth subsequent RCT (201 people) compared
physiotherapist provided exercise versus standard care (patient
education and drug treatment from their general medical practi-
tioner if required).19 Study inclusion criteria were American College
of Rheumatology defined osteoarthritis of the hip or knee. Exclusion
criteria included exercise treatment within the previous 6 months,
problems on fewer than 10 out of 30 days, age under 40 or over 85
years, and indication for hip or knee replacement. It found that
exercise significantly improved pain at 12 and 24 weeks compared
with standard care (measured on a VAS in which 0 mm = no pain,
100 mm = very severe pain: difference at 12 weeks –17.0, 95% CI
–23.6 to –10.4; difference at 24 weeks –11.5, 95% CI –19.7 to
–3.3) but not at 36 weeks (difference at 36 weeks –6.6, 95% CI
–14.7 to +1.6). Observed disability was determined by studying
videos of performance of a series of standardised tests. A total
disability score was calculated from five measures: 5 metres walk-
ing time, stand to sit time, stand to recline time, and levels of
caution and rigidity during the performance of the tasks. It found no
significant differences between groups (–0.19, 95% CI –0.38 to
–0.01 at 12 weeks; –0.09, 95% CI –0.30 to +0.12 at 24 weeks;
–0.10, 95% CI –0.31 to +0.11 at 36 weeks). The RCT suggested
decreasing benefit over time may have been because of falling
compliance.19 The sixth subsequent RCT (250 people aged 60
years or above) compared aerobic exercise, resistance exercise,
and education (including discussions and social gatherings).20

Inclusion criteria included pain in knees on most days, difficulty with
one of a range of daily activities (e.g. walking, climbing stairs,
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shopping, cleaning, self-care activities), and radiographic evidence
of knee osteoarthritis. It found that, compared with the education
group, the exercise groups had significantly lower risks of loss of
activities of daily living for both exercise groups compared with
education (RR 0.57, 95% CI 0.38 to 0.85), for the resistance
exercise group compared with education (RR 0.60, 95% CI 0.38 to
0.97), and for the aerobic exercise group compared with education
(RR 0.53, 95% CI 0.33 to 0.85). The seventh subsequent RCT (69
people) compared physiotherapist led exercise versus no exer-
cise.21 The results presented were for a subgroup of people who
reported osteoarthritis symptoms who were part of a larger RCT
(299 people) examining the impact of exercise on sedentary older
people. It found no significant difference at 12 months using the
WOMAC scale. The eighth subsequent RCT (316 people with knee
osteoarthritis, aged 60 years or over) compared four groups over 18
months: exercise alone; dietary weight loss alone; exercise plus
dietary weight loss; and a healthy lifestyle control group (which
included group presentations and talks on topics concerning oste-
oarthritis, obesity, and exercise).22 Inclusion criteria included a body
mass index of 28 kg/m2 or more, knee pain on most days, a
sedentary activity pattern, and difficulty in one of a range of daily
activities (e.g. walking, climbing stairs, bending, kneeling, house
cleaning, self care activities) and radiographic evidence of tibio-
femoral osteoarthritis. The RCT found no significant difference
among groups in a composite mental health score of the SF-36
after 18 months. It found that exercise plus dietary weight loss
significantly improved a composite physical health score of the
SF-36 compared with the healthy lifestyle control (P < 0.01; abso-
lute numbers not reported), and exercise plus dietary weight loss or
exercise alone significantly improved peoples’ satisfaction with
physical function compared with the healthy lifestyle control (either
treatment v healthy lifestyle, P < 0.01; absolute numbers not
reported). The RCT found that exercise alone, dietary weight loss
alone, or exercise plus dietary weight loss all significantly improved
peoples’ satisfaction with their own appearance compared with the
healthy lifestyle control (any treatment v healthy lifestyle, P < 0.01;
absolute numbers not reported).22 The ninth subsequent RCT (102
people with knee osteoarthritis) compared three groups: isometric
resistance training; dynamic resistance training; and control (no
intervention).23 In both training groups, strength exercises for the
legs were completed three times a week for 16 weeks. Inclusion
criteria included a score of five or more on the WOMAC pain
subscale and physician validated knee pain. Exclusion criteria
included knee pain other than osteoarthritis and contraindications
to exercise. The RCT found no significant difference in the WOMAC
stiffness subscale within or among groups. The RCT found that the
WOMAC functional limitations scale declined significantly from
baseline in the dynamic resistance group (P < 0.05), but not in the
isometric resistance or control groups. It found that the dynamic
and isometric resistance groups reported similar significant
declines from baseline in the time to perform functional tasks (time
to get down to the floor, to get up off the floor, to go up 27 stairs, to
go down 27 stairs) and the WOMAC pain subscale (P < 0.05),
whereas the control group did not differ significantly over the
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duration of the study.23 The 10th subsequent RCT (23 people aged
41–75 years with knee osteoarthrits) compared three groups:
concentric isokinetic resistance training; combined
concentric–eccentric isokinetic resistance training; and control (no
training).24 Inclusion criteria included bilateral osteoarthritis grade
2 or 3 as judged by Kellgren and Lawrence criteria. Exclusion criteria
included health problems that might pose a risk during training. The
RCT found that both training groups significantly increased func-
tional capacity after 8 weeks compared with control (either training
group v control, P < 0.01) and significantly decreased pain (either
training group v control, P < 0.01). Functional capacity measure-
ment included walking, standing, rising from a chair, stair climbing,
and descending stairs.24

Harms: The reviews and RCTs did not report on adverse events.10–20,22–24

Comment: Many of the RCTs are limited by methodological and reporting
issues. However, the most recent systematic review concluded that
there was good evidence of benefit from therapeutic exercise or
transcutaneous electrical nerve stimulation in knee osteoarthritis.

OPTION EDUCATION AND BEHAVIOURAL CHANGE

RCTs provided insufficient evidence to assess the effects of education
and behavioural change in people with hip or knee osteoarthritis.

Benefits: We found one systematic review25 and four subsequent RCTs.26–29

The systematic review (search date 1993) included 10 controlled
trials (see comment below) of education over 2–48 weeks.25 Effect
sizes associated with education were not significant for pain (WMD
+0.16, 95% CI –0.69 to +1.02) or disability (WMD 0, 95% CI
–0.61 to +0.61). The first subsequent RCT (211 people with
osteoarthritis of the knee) compared self care education versus
attention only education (see glossary, p 1583) over 1 year.26 The
self care education group improved more for both pain and disabil-
ity. At both 4 and 12 months, there was a significant difference for
function and pain with self care education compared with attention
only education. The second subsequent RCT (252 people)
assessed methods to improve adherence to treatment plans.27 The
RCT compared a targeted education programme versus an informa-
tion pack, both delivered through a computer over 8 weeks. The
targeted education programme explained the nature of the medi-
cation, side effects and benefits one might expect, the importance
of the person in making decisions about the appropriateness of the
medication, and other practical advice. The RCT found no significant
difference in quality of life, pain, or disability between groups. The
targeted education programme significantly improved stiffness
compared with controls (effect size –0.63, 95% CI –0.81 to –0.45
v –0.39, 95% CI –0.53 to –0.25).27 The third subsequent RCT (113
people) compared an isokinetic exercise regimen versus generic
information lectures given by health professionals over 12 weeks.28

It found no significant difference in leg strength, pain, or function
between the groups. The fourth subsequent RCT (544 people with
all types of arthritis) compared an education programme versus a
waiting list control.29 The intervention consisted of six weekly
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meetings, each lasting about 2 hours. The meetings involved
providing information on arthritis, self management, exercise, cog-
nitive symptom management, dealing with depression, nutrition,
communication with family and health professionals, and contract-
ing. Inclusion criteria were age greater than 18 years, and arthritis
confirmed by a general medical practitioner. It found significant
differences in favour of the intervention group at 4 months for pain
(Arthritis Self-Efficacy Scale [see glossary, p 1582]: 2.65, 99%
CI 0.85 to 4.44), fatigue (visual analogue scale [VAS] score: 0.48,
99% CI –1 to 0.04, P = 0.020), anxiety (Hamilton Depression
Rating Scale [HAD]: –0.59, 99% CI –1.2 to +0.03, P = 0.014),
and depression (HAD scale: –0.86, 99% CI –1.46 to –0.26), but
found no significant difference between groups in the Health
Assessment Questionnaire (P = 0.351) or VAS pain (P = 0.707).29

Harms: The review and subsequent RCTs did not report on adverse
events.25–29

Comment: We found few well designed RCTs, and the participants in many
RCTs were not representative of those in the general population.
Studies of individual education in the systematic review also
included biofeedback, exercises, and social support.25 The system-
atic review did not state whether the controlled trials were RCTs.25

One trial, which found a large improvement for pain and disability,
was excluded from the analysis because its results were so different
from the others.25 It also included exercise in the intervention. The
remaining nine trials had no significant heterogeneity of results.

OPTION PHYSICAL AIDS

RCTs in people with knee osteoarthritis found limited evidence that joint
bracing or taping may improve disease specific quality of life and
symptoms compared with control treatment. RCTs provided insufficient
evidence to compare the effects of different insoles.

Benefits: We found no systematic reviews. We found five RCTs on physical
aids.30–34 Joint bracing or taping: The first RCT (119 people)
compared two forms of valgus knee bracing (neoprene sleeve and
unloader brace) versus control. It found that, compared with con-
trol, both the knee brace groups significantly improved disease
specific quality of life (P = 0.001) and function (P < 0.001). It
found no significant difference between Western Ontario and
McMaster osteoarthritis (WOMAC) (see glossary, p 1583) scores for
the two braces (P = 0.062).30 The second small RCT (14 people)
found that taping of the knee was associated with a reduction in
pain compared with control (difference in mean pain score between
neutral v medical taping 15.5, 95% CI 2.4 to 28.6; figures as
presented in original paper, units not clear; differences in pain score
between neutral and lateral taping –8, 95% CI –22.5 to +6.5;
figures as presented in original paper, units not clear).31 Insoles:
The third RCT (90 women, age > 45 years, and with American
College of Rheumatology (ACR) diagnosed osteoarthritis, but not
congenital foot problems, fused joints, foot deformity, or limitations
of range of motion) compared a strapped insole versus an inserted
insole.32 Both groups were also given indometacin (indomethacin)
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(30 mg) twice daily. The RCT did not test the significance of
differences between groups. It found that the Lequesne Index (see
glossary, p 1583) significantly improved in both groups from base-
line (strapped insole group, from mean 11.1 to 8.2, P = 0.006 v

inserted insole group, from 10.1 to 8.8, P = 0.009), but pain
significantly decreased only for the strapped insole group (visual
analogue scale [VAS] mean 43.4 to 21.3, P = 0.041 v 42.3 to
46.5, P value not reported). The fourth RCT (156 people) compared
laterally elevated insoles versus neutral insoles.33 Study inclusion
criteria included ACR defined osteoarthritis, age 18 years or more,
pain on daily basis for at least 1 month, pain of greater than 3 on
10 cm VAS after physical activity, evidence of medial femorotibial
osteoarthritis on radiograph, functional class of less than IV on
Steinbrocker score, and greater or similar reduction in lateral than
medial joint space. Exclusion criteria included secondary knee or
hip osteoarthritis, hallux deformity of foot, advanced arthropathy of
the hindfoot, any disease treated with insoles in previous 6 months,
tibial osteotomy in previous 5 years, joint lavage in previous 3
months, intra-articular corticosteroid injection in previous month,
and a change in osteoarthritis drug treatment within the previous
week. The RCT included people with a range of osteoarthritis
severity. No subgroup analysis was specified. At 6 months, the RCT
found that the results of the WOMAC subscales showed no signifi-
cant difference between groups for pain (percentage improved
19.5% with laterally wedged insoles v 21.6% with neutrally wedged
insoles; P = 0.84), for stiffness (percentage improved 19.5% v

25.7%; P = 0.44), and for function (12.2% v 13.5%; P = 0.82).
Reported compliance with the treatments was 88% for elevated
insoles and 74.3% for the neutral insoles at 6 months.33 The fifth
RCT (71 women) compared insoles with subtalar strapping to
insoles with talonavicular strapping over 8 weeks.34 Both groups
were also given acemetacin. Inclusion criteria included medial knee
pain that met ACR criteria for a diagnosis of knee osteoathritis.
Exclusion criteria included joint space narrowing, patellofemoral
osteophytosis seen on lateral view, or lateral tibiofemoral compart-
ment osteophytosis seen on anteroposterior view. The RCT did not
test the significance of differences between groups. It found that in
the subtalar strapping group, the femorotibial angle with insole use
(179.0° ± 4.8°) was reduced by an average of –3.2° ± 2.7° with
respect to without insole use. In the talonavicular strapping group,
the femorotibial angle (180.2° ± 5.2°) differed by –0.4° ± 1.1°
when compared with prior to insole use.34

Harms: The third RCT reported that adverse events were more common in
the strapped insole group (13%) than in the inserted insole group
(2%, significance not reported).32 In the strapped insole group,
three people complained of popliteal pain, two complained of back
pain, and one reported foot sole pain. One person complained of
foot sole pain in the inserted insole group. In no cases was the
adverse effect so serious that the participant stopped wearing the
insole.

Comment: None.
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OPTION SIMPLE ORAL ANALGESICS

Systematic reviews in people with osteoarthritis of the hip or knee found
limited evidence that simple analgesics, such as paracetamol, reduced
pain compared with placebo. Observational evidence suggests that lower
doses of paracetamol (acetaminophen) may cause liver damage in people
with liver disease. RCTs found no good evidence that simple analgesics,
such as paracetamol, are significantly different from non-steroidal
anti-inflammatory drugs in pain relief.

Benefits: We found two systematic reviews, one evaluating simple analgesics
in osteoarthritis of the hip (search date 1994, 3 RCTs)35 and one
evaluating simple analgesics in osteoarthritis of the knee (search
date 1994).36 The reviews found limited evidence that simple
analgesics were effective in controlling pain associated with oste-
oarthritis compared with placebo. The only placebo controlled RCT
included in the knee review (25 people with osteoarthritis of the
knee)36 found that, compared with placebo, paracetamol was
superior for short term pain relief (improvement in pain at rest: 73%
of knees with paracetamol v 5% of knees with control; P = 0.0001)
and global responses (improved global response: 18/22 [82%] with
paracetamol v 1/22 [5%] with control; RR 18.0, 95% CI 6.9 to
22.0; NNT 1, 95% CI 1 to 4).37 Versus oral non-steroidal anti-
inflammatory drugs (NSAIDs): We found two systematic reviews
(search date 1994,35 1 RCT; and search date 1994,36 5
RCTs38–42), one additional study,43 and one subsequent RCT.44 The
systematic reviews found no evidence for the superiority of NSAIDs
over simple analgesics. One RCT (178 people with knee osteoar-
thritis) in the review compared naproxen versus paracetamol over 2
years.38 The RCT found no significant difference in effects. Another
RCT (184 people with osteoarthritis) in the review compared two
doses of ibuprofen versus paracetamol.39 It found no significant
differences between the three groups. One subsequent study of 20
crossover trials of one person each (“n of 1” trials) compared
paracetamol versus diclofenac.43 It concluded that, although some
people’s pain was adequately controlled by paracetamol alone,
others responded better to a NSAID. The subsequent crossover RCT
(227 people) compared paracetamol (acetaminophen) versus
diclofenac plus misoprostol over a 6 week period.44 Inclusion
criteria were age over 40 years, Kellgren and Lawrence grade 2–4
osteoarthritis, and visual analogue scale (VAS) score pain of greater
than or equal to 30 mm. Exclusion criteria were severe comorbidi-
ties and hypersensitivity to test drugs. It found, compared with
paracetamol, significantly better results with diclofenac plus miso-
prostol on the primary outcome of the Western Ontario and McMas-
ter osteoarthritis score (see glossary, p 1583) for the target joint
(difference –7.75; P < 0.001), and the Multidimensional Health
Assessment Questionnaire pain score (difference –14.6;
P < 0.001). Pre-specified subgroup analysis found the difference
on the primary outcome measures increased with disease severity.

Harms: Liver damage results from overdose of paracetamol, or at lower
doses in people with existing liver damage.45 See paracetamol
poisoning, p 1826. Versus oral NSAIDs: See harms of NSAIDs,
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p 1570. The subsequent RCT of paracetamol versus diclofenac plus
misoprostol found that paracetamol was associated with fewer
adverse effects (P = 0.046) and gastrointestinal events
(P = 0.006). The subgroup analysis did not examine the number of
adverse effects.44

Comment: None.

OPTION ORAL NON-STEROIDAL ANTI-INFLAMMATORY DRUGS

Systematic reviews have found that non-steroidal anti-inflammatory
drugs (NSAIDs) reduce short term pain in osteoarthritis compared with
placebo (see NSAIDs, p 1551). NSAIDs are associated with an increased
risk of gastrointestinal haemorrhage. RCTs provided insufficient evidence
to compare the effects of oral versus topical NSAIDs. RCTs found no good
evidence that simple analgesics, such as paracetamol (acetaminophen),
are significantly different from NSAIDs in pain relief. Studies have found
that NSAIDs increased the risk of renal or gastrointestinal damage in
older people with osteoarthritis, particularly those with intercurrent
disease. Concerns exist relating to trial quality and commercial bias.

Benefits: We found three systematic reviews of analgesic and anti-
inflammatory treatment in osteoarthritis of the hip (search date
1994, 14 RCTs)35 and knee (search date 1996, 16 RCTs;46 search
date 1994, 45 RCTs36). The reviews found that NSAIDs were
effective at reducing short term pain compared with placebo. We
identified hundreds of RCTs comparing NSAIDs versus other NSAIDs
or placebo for treatment of osteoarthritis. Most of these trials found
benefit from using NSAIDs to treat osteoarthritis. Versus topical
NSAIDs: See benefits of topical agents, p 0. Versus simple oral
analgesics: See benefits of simple oral analgesics, p 1569.

Harms: One RCT (812 people with osteoarthritis of the knee) found that
indometacin (indomethacin) may accelerate joint damage in oste-
oarthritis.47 A high withdrawal rate made the results difficult to
interpret. Studies have found a risk with NSAIDs of gastrointestinal
or renal damage in older people with osteoarthritis, particularly
those with intercurrent disease.48,49 Case control studies of several
thousand people suggest that the odds ratio of gastrointestinal
haemorrhage when taking any NSAID is about 4–5, the risk increas-
ing with certain drugs and with increased doses.49,50 A meta-
analysis (search date 1994) ranked the risk from different drugs
and found it to be dose dependent (see table 2, p 1588).51 We
found insufficient evidence about the gastrointestinal effects of
cyclo-oxygenase-2 inhibitors versus traditional NSAIDs to calculate
the comparative risk for more recently introduced NSAIDs (see
differences between NSAIDs under NSAIDs, p 1551). Versus
simple oral analgesics: See harms of simple oral analgesics,
p 1569.

Comment: Despite the many studies of NSAID use in osteoarthritis, the
evidence we found on efficacy remains poor and difficult to gener-
alise. Most RCTs suffer from weak methods, including short dura-
tion; exclusion of older people, those with intercurrent disease, or
those at risk of gastrointestinal and other drug complications;
variable outcome measures; comparison of one drug versus
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another rather than versus placebo; and funding bias.52,53 In the
absence of clear evidence of the superiority of one type of treatment
or product, other considerations such as safety (particularly the risk
of gastrointestinal bleeding with NSAIDs) and cost should deter-
mine the choice of drug (see NSAIDs, p 1551).

OPTION GLUCOSAMINE

Systematic reviews and subsequent RCTs found limited evidence that
glucosamine improved symptoms compared with placebo, but publication
bias and poor trial quality makes the results difficult to interpret.

Benefits: We found two systematic reviews54,55 and five subsequent
RCTs.56–60 The first review (search date 1999, 6 RCTs of glu-
cosamine, 911 people) found a significant effect of glucosamine on
symptoms, but it reported that publication bias and trial quality
made the results difficult to interpret.54 The second review (search
date 1999, 16 RCTs, 2029 people) of glucosamine versus placebo
found that glucosamine significantly reduced pain compared with
placebo (7 RCTs; summary random effects SMD of glucosamine v

placebo 1.40, 95% CI 0.65 to 2.14).55 It found four RCTs compar-
ing glucosamine versus a non-steroidal anti-inflammatory drug
(NSAID). Three of the RCTs reported on pain, and these all found
greater pain reduction with glucosamine than with an NSAID (see
comment below).55 The first subsequent RCT (98 people) com-
pared glucosamine (500 mg 3 times daily) versus placebo over a
60 day period.56 It found no significant difference in resting pain
(P = 0.66) or walking pain (P = 0.69). The second subsequent RCT
(212 people) compared glucosamine (1500 mg sulphate once
daily) versus placebo over 3 years.57 It found glucosamine signifi-
cantly improved symptoms (Western Ontario and McMaster oste-
oarthritis [WOMAC — see glossary, p 1583] scale mean difference
in symptoms at 3 years 21.6%, 95% CI 3.5% to 39.6%). The third
subsequent RCT (202 people) compared glucosamine sulphate
versus placebo over 3 years.59 Inclusion criteria included diagnosis
of knee osteoarthritis of the medial femorotibial compartment
based on American College of Rheumatology criteria, and Lequesne
index (see glossary, p 1583) score of at least 4 points. Exclusion
criteria included clinically significant articular and rheumatic dis-
eases other than osteoarthritis, evidence of rapid progression,
Lequesne index score over 12 points, or systemic or intra-articular
corticosteroid therapy within 3 months. The RCT found that glu-
cosamine significantly reduced mean joint space narrowing meas-
ured by radiography after 3 years compared with placebo (differ-
ence in means: 0.23 mm, 95% CI 0.09 mm to 0.37 mm), and
glucosamine significantly improved pain and function after 3 years
compared with placebo (difference in means; Lequesne index:
0.91, 95% CI 0.34 to 1.5; WOMAC total scale: 3.1, 95% CI 0.77 to
5.5; WOMAC pain subscale: 0.7, 95% CI 0.06 to 1.3; WOMAC
function subscale: 2.1, 95% CI 0.28 to 3.9; WOMAC stiffness
subscale: 0.42, 95% CI 0.09 to 0.75).59 The fourth subsequent
RCT (80 people aged 42–94 years) compared glucosamine sul-
phate versus placebo over 6 months.60 Inclusion criteria included
radiologically defined, symptomatic osteoarthritis of at least one
knee and discomfort for most days in the previous 3 months. People
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were excluded if they had prosthetic material in both knees, had
previously taken glucosamine, or had recently received injections or
an arthroscopic washout of the index knee. The RCT found no
significant difference between glucosamine and placebo in symp-
toms (global pain, pain on movement, pain at rest, McGill affective,
McGill sensory, WOMAC pain, function, and stiffness subscales). It
found that glucosamine significantly increased knee flexion com-
pared with placebo (mean difference: 13°, 95% CI 23.1° to 2.0°),
but noted that the difference was small and could have been due to
measurement error.60 The fifth subsequent RCT (45 people) com-
pared glucosamine sulphate versus ibuprofen for osteoarthritis of
the temporomandibular joint.58 Inclusion criteria included pain
intensity greater than three on visual analogue scale, degenerative
joint disease not as a result of trauma, infection or general joint/
muscle disease, no history of intra-articular joint injections, no
previous use of glucosamine or chondroitin sulphate and, if using an
occlusal splint, it must have been for at least 3 months. It found
significant differences in favour of glucosamine at 90 days for
functional pain, on the Brief Pain Inventory (see glossary, p 1583),
and paracetamol (acetaminophen) use between 90 and 120 days
(for all results P < 0.05).

Harms: The second systematic review reported that the safety profile of
glucosamine in the 16 RCTs was excellent.55 Out of the nearly 1000
people randomised to glucosamine treatment in the RCTs, 14 were
withdrawn because of toxicity (comparative figures not reported),
but it found insufficient evidence on long term tolerance.

Comment: We were unable to replicate the review’s calculation of an effect size
for glucosamine compared with an NSAID.55 The first review
reported that there was likely to be some benefit from glucosamine,
but the evidence did not allow us to estimate confidently the size of
the effect.55

OPTION CHONDROITIN SULPHATE

One systematic review and RCTs provided insufficient evidence on the
effects of chondroitin in people with osteoarthritis.

Benefits: We found one systematic review (search date 1999),54 one subse-
quent RCT,61 and one additional RCT.62 The review reported that
trial quality and publication bias probably had a major effect on
results, making them difficult to interpret.54 The subsequent RCT
(130 people) found no significant difference between chondroitin
sulphate (1 g/day) compared with placebo over 6 months on the
Lequesne Index (see glossary, p 1583) (P = 0.12).61 The additional
RCT (146 men) compared chondroitin sulphate (400 mg 3 times
daily) versus diclofenac sodium (50 mg 3 times daily) over 6
months.62 At the end of the first month, diclofenac was significantly
better than chondroitin measured on the Lequesne Index
(P < 0.001) but, by day 60, the chondroitin group was significantly
better than the diclofenac group (P < 0.01), and people in the
diclofenac group were taking placebo by this period, whereas the
chondroitin group were still on active treatment (see comment
below).
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Harms: The review did not report harms.54

Comment: During the first month, people in the non-steroidal anti-
inflammatory drug group were treated with diclofenac and placebo,
but from months 2 to 3 they were given placebo only. People in the
chondroitin group were given chondroitin and placebo for the first
month and then from months 2 to 3 they received chondroitin
only.62

OPTION GLUCOSAMINE PLUS CHONDROITIN

We found no RCTs of glucosamine plus chondroitin alone. RCTs found
limited evidence that glucosamine plus chondroitin plus manganese
ascorbate improved disease severity scores compared with placebo.

Benefits: We found no RCTs of glucosamine plus chondroitin alone versus
placebo. We found two RCTs63,64 of glucosamine plus chondroitin
plus manganese ascorbate (see comment below).

Harms: The second RCT found no significant difference in adverse effects
between glucosamine plus chondroitin plus manganese versus
placebo (17% with intervention v 19% with placebo).64

Comment: The first RCT (34 people) compared a combination of glucosamine
plus chondroitin plus manganese ascorbate versus placebo. It
found significant improvement in disease score (–16.3%;
P = 0.05), self assessment (–0.89; P < 0.05), and visual analogue
scale pain score (–26.6%; P < 0.05).63 The second RCT (93
people) compared a combination of glucosamine plus chondroitin
plus manganese versus placebo over 6 months.64 It found no
overall significant difference in the number of people achieving a
25% improvement on the Western Ontario and McMaster osteoar-
thritis (WOMAC) or Lequesne Indexes (see glossary, p 1583).
Pre-specified subgroup analysis of mild and moderate cases found
a significant difference in the response rates for WOMAC scores
(58% v 28%; P = 0.04) but not in the Lequesne Index. Subgroup
analysis of severe cases found no significant difference in response
rates for either the WOMAC or Lequesne Index.

OPTION TOPICAL AGENTS

One systematic review and RCTs have found that topical agents
containing non-steroidal anti-inflammatory drugs (NSAIDs) reduce pain
compared with placebo. One systematic review found that systemic
adverse events were no more common with topical NSAIDs than with
placebo. RCTs provided insufficient evidence to compare the effects of
oral versus topical NSAIDs. We found no RCTs comparing topical agents
versus other local treatments such as heat or cold packs. RCTs found
limited evidence that capsaicin improved pain compared with placebo.

Benefits: Topical NSAIDs versus placebo: See NSAIDs, p 1551. We found
one systematic review (search date 1996, 86 trials),65 three
subsequent RCTs, and one additional RCT comparing topically
applied agents containing NSAIDs versus placebo.66–69 The system-
atic review found that these agents reduced pain compared with
placebo (RR for relief of chronic musculoskeletal pain because of
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osteoarthritis and tendinitis 2.0, 95% CI 1.5 to 2.7).65 The addi-
tional RCT (70 people with mild knee osteoarthritis) showed a
significant improvement (measured by Western Ontario and
McMaster osteoarthritis [WOMAC — see glossary, p 1583]) in the
treatment group receiving diclofenac gel compared with the control
group receiving vehicle gel (P = 0.05).67 One subsequent RCT (119
people with osteoarthritis) found better pain relief with a topical
NSAID (diclofenac–hyaluronan gel) compared with placebo gel, but
the difference was not significant (P = 0.057).66 The second sub-
sequent RCT (237 people) compared eltenac gel (3 g three times
daily) at 0.1%, 0.3%, and 1.0% concentrations or placebo gel over
a 6 week period.68 It found no significant difference between any of
the treatment groups compared with placebo for pain (differences
on a global pain scale eltenac 0.1% v placebo –6.1, 90% CI –20.5
to +8.2; eltenac 1.0% v placebo –10.8, 90% CI –25.3 to +3.6).
The third subsequent RCT (100 people) compared 5% ibuprofen
cream versus placebo cream over 7 days.69 Inclusion criteria
included age 45–70 years, primary knee osteoarthritis according to
American College of Rheumatology criteria, and a total score of
5–13 on the Lequesne index (see glossary, p 1583). Exclusion
criteria included secondary osteoarthritis, obesity, or chronic painful
disease of the hip or ankle joint. Response was defined by reduced
pain on movement measured by a difference of ≥ 20 mm from
baseline on a 100 mm visual analogue scale (VAS). The RCT found
that ibuprofen cream significantly increased response compared
with placebo (response: 32/50 [64%] with ibuprofen v 15/50 [30%]
with placebo; P = 0.000615). It found that ibuprofen cream sig-
nificantly improved pain and disability compared with placebo (VAS
pain on motion: –12.2 mm, 95% CI –17.9 mm to –6.6 mm; VAS
pain at rest: –12.2 mm, 95% CI –17.3 mm to –7.1 mm; VAS pain
on pressure: –7.5 mm, 95% CI –13.5 mm to –1.5 mm; Lequesne
index: –1.6, 95% CI –13.5 to –1.5).69 Topical NSAIDs versus oral
NSAIDs: We found no RCT comparing the same NSAID given orally
and topically. One good quality RCT (included in the review) in 235
people with mild osteoarthritis of the knee compared topical piroxi-
cam gel versus oral ibuprofen (1200 mg/day) and found no signifi-
cant difference in pain relief between the two groups (good or
excellent relief in 60% v 64%; P = 0.56).70 A second RCT (321
people with osteoarthritis of the fingers) compared diclofenac
emulgel plus placebo versus placebo gel plus ibuprofen.71 It found
no significant difference in pain but fewer people withdrew on the
gel (5 on active gel v 16 with active tablet). Capsaicin: One
non-systematic meta-analysis of three RCTs of topically applied
capsaicin found that capsaicin cream reduced pain compared with
placebo (OR 4.4, 95% CI 2.8 to 6.9; dichotomous outcome not
defined).72 One subsequent RCT (70 people with osteoarthritis)
compared 0.025% capsaicin cream versus non-medicated
cream.73 Active treatment resulted in significantly greater pain
reduction than placebo (no quantified estimates of benefit avail-
able). A second subsequent RCT (200 people) compared topical
capsaicin; glyceryl trinitrate; topical capsaicin plus glyceryl trinitrate;
and placebo gel.74 It found that pain scores were significantly
reduced from baseline with topical capsaicin, glyceryl trinitrate, and
topical capsaicin plus glyceryl trinitrate, but not for placebo gel;
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direct statistical comparisons of the different treatments was not
performed. Versus other local treatments: We found no system-
atic review or RCTs comparing agents containing NSAIDs or capsai-
cin with simple rubefacients (see glossary, p 1583) or local appli-
cations such as hot packs.

Harms: The main adverse effect of topical treatment is local skin irritation;
systemic adverse effects were no more common than with pla-
cebo.65 We found no reports of gastric or renal problems.

Comment: The evidence is poor, with most studies being short term, including
a mixture of patient groups, and comparing different agents with no
placebo control. The RCT comparing topical versus oral NSAIDs did
not use the same drug so it is difficult to disentangle the effects of
this and the different routes of administration.68

OPTION INTRA-ARTICULAR INJECTION OF THE KNEE

One systematic review and one subsequent RCT found limited evidence
that intra-articular glucocorticoids reduced pain for 1–4 weeks compared
with placebo. One systematic review, and RCTs found limited evidence
that intra-articular hyaluronan reduced pain for 1–6 months compared
with placebo. We found insufficient evidence on the effects of other
intra-articular treatments.

Benefits: Glucocorticoids: We found one systematic review (search date not
stated, 10 RCTs)75 and one subsequent RCT.76 The systematic
review found that intra-articular injection of glucocorticoids into the
knee (1 trial used 4 injections, the rest used single injections)
provided a little additional pain relief compared with placebo (not
defined).75 Pain reduction lasted from 1 week to 1 month. The
subsequent RCT (89 people randomised to 4 groups) evaluated a
single injection with 24 weeks’ follow up.76 It found a short term
benefit (1–4 weeks) of the steroid injection compared with placebo
(saline) for both pain and for a functional index. Hyaluronan: We
found one systematic review (search date not stated),75 two sub-
sequent non-systematic reviews,77,78 and four additional
RCTs.79–82 The systematic review identified 10 RCTs of hyaluronan
in the knee joint.75 Treatment consisted of several injections of high
molecular weight hyaluronan complexes over several weeks. The
review found slightly greater benefit with the injections than with
placebo at 1–6 months after treatment. The non-systematic
reviews identified four additional RCTs not in the systematic
review.77,78 The first RCT (495 people) compared hyaluronan versus
placebo injections (once weekly for 5 weeks) or oral naproxen with
follow up to 26 weeks.83 It found a significant difference in walking
pain in favour of hyaluronan compared with placebo (8.8 mm on a
100 mm visual analogue scale [VAS] score; P = 0.005). It also
found a significant difference in the number of people pain free or
with only slight pain with hyaluronate compared with placebo
(38.9% v 33.1%; P = 0.04). About a third (162/495 [33%]) of
people, however, did not complete the RCT, and results were not by
intention to treat. The second RCT (90 people) found a significant
difference between hyaluronan compared with
6-methylprednisolone (1 injection weekly for 5 weeks) over a
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60 day period for pain reduction (P = 0.003).84 The third RCT (52
people) found no significant difference between hyaluronan and
placebo injection (1 injection weekly for 5 weeks) over 26 weeks.85

The fourth RCT (110 people) compared hyaluronate versus placebo
injections (4 injections over a 3 week period) with 52 weeks’ follow
up.85 At 3 weeks, it found a significant difference in pain after
exercise (P = 0.026) and function (P = 0.027), although no differ-
ence in pain at rest (P = 0.16). At 1 year, there was only a
significant difference in functional improvement (P = 0.046). The
first additional RCT (36 people) compared five administrations of
hyaluronic acid versus saline solution.79 It found no significant
difference in pain at day 35, but by day 90 there was significant
differences in favour of hyaluronic acid for spontaneous pain
(P < 0.05), pain on pressure (P < 0.05), and pain on movement
(P < 0.05). However, the RCT entered the same four people into the
trial twice, making the results difficult to interpret. The second
additional RCT (100 people) found, compared with placebo, a
significant benefit on the Lequense Index with hyaluronan at
5 weeks (P = 0.03) and 4 months (P = 0.04).80 The third addi-
tional RCT (120 people) compared four treatments: hyaluronate
injection (2 mL at 10 mg/mL) plus placebo tablets; placebo injec-
tion (2 mL of saline) plus non-steroidal anti-inflammatory drugs
(NSAIDs); hyaluronate injection plus NSAIDs; and placebo injection
plus placebo tablets.81 People were graded 1–3 on Altman radio-
graphic scale (0 mild to 3 severe). Exclusion criteria were exhibiting
non-osteoarthritis arthritis, NSAID intolerance, peptic ulcer disease,
avian allergy, consumption of herbal osteoarthritis products (glu-
cosamine), and intra-articular injections of hyaluronan or corticos-
teroid in previous 6 months. The population characteristics were
mean age 65.5 years, mean osteoarthritis grade 2.2, and mean
chronic disease score 1. The results showed that on the VAS
Western Ontario and McMaster osteoarthritis (WOMAC) pain scale
(see glossary, p 1583) and disability scale, all the active group
treatments showed significant reductions compared with baseline
at week 4 (P < 0.05). However, all groups, including the placebo
group, showed significant reductions compared with baseline on
the VAS WOMAC stiffness scale at week 4 (P < 0.05). The statisti-
cal significance of differences between treatments was not
tested.81 The fourth additional RCT (43 people aged 55–78 years
with bilateral knee osteoarthritis) compared hyaluronic acid injec-
tion versus no treatment.82 One knee was randomly allocated to
treatment, the other knee acted as control. Inclusion entry criteria
included radiographic changes equivalent to Kellgren stage II–III
bilaterally, and Lequesne scores (see glossary, p 1583) to vary by no
more than ±2 points in the total value in both knees. Exclusion
criteria included neurological deficits in the lower extremities, other
diseases (e.g. joint infections, crystalline arthritis, recent arthro-
scopic surgery), and recent intra-articular injections of the knee.
Compared with baseline, the injection group showed a significant
decrease in the Lequesne score and VAS scores for pain at rest and
pain on weight bearing, and an improvement in the isokinetic peak
torque of the knee extensors and flexors (P < 0.01). The RCT found
no significant difference in these outcomes compared with baseline
in the control group. It found evaluation of the total work of the knee
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flexors and extensors showed a significant difference between the
treatment and control group (P < 0.01).82 Other intra-articular
treatments: Several other intra-articular treatments exist, but we
found insufficient evidence on their effects. Treatments include
radioactive isotopes, glycosaminoglycan polysulphuric acid, orgot-
ein, and morphine.4,86,87

Harms: We found no reports of serious adverse effects. Localised discom-
fort after injection is common. A theoretical risk of infection exists,
but we found no evidence of this.

Comment: There is little evidence of whether simple aspiration of the knee
would be as effective as injection.

OPTION OSTEOTOMY

We found no RCTs comparing osteotomy versus conservative treatment.
Two RCTs found similar functional outcomes with osteotomy compared
with knee replacement. Two RCTs provided insufficient evidence on the
effects of different types of osteotomy.

Benefits: Versus conservative treatment: We found no systematic reviews.
We found no RCTs (see comment below). Versus other surgical
techniques: We found four RCTs of osteotomy compared with other
surgical treatments.88–91 Subgroup analysis from one RCT (100
people randomised aged 55–70 years with medial osteoarthritis of
the knee, grades I–III according to Ahlback’s classification, with
knee symptoms [mainly pain] regarded as justifying surgical treat-
ment, but not with impairment of hips or ankles; subgroup analysis
on 59 people with strictly unilateral knee pain) compared high tibial
osteotomy versus unicompartmental prosthetic knee replacement
(UKA).89 Assessment was before, and 1 year after, surgery. It found
an overall clinical improvement from baseline on the British Ortho-
paedic Association score (see glossary, p 1583), pain during
walking, and the ability to ascend and descend steps, but the range
of knee flexion and the isokinetic thigh muscle torque remained
unchanged after 1 year with both osteotomy and UKA. On compar-
ing treatments after 1 year, it found no significant difference
between osteotomy and UKA, but walking outcomes were non-
significantly better with UKA. The second RCT (60 people) com-
pared high tibial osteotomy versus unicompartmental joint replace-
ment.88 The inclusion criteria were medial unicompartmental
osteoarthritis, age over 60 years, varus malalignment < 10°, flexion
contraction < 15°, and ligament instability < 2nd degree. It found
no significant difference at latest follow up (range 7–10 years) in
knee scores (mean scores of 76 [range 29–100] with osteotomy v

74 [range 31–94] with unicompartmental joint replacement using
the Knee Society Clinical Rating System; higher scores represent a
worse outcome; P = 0.77). It found no significant difference in
functional score (mean functional score 71 [0 –100] with oste-
otomy v 59 [0–100] with unicompartmental joint replacement;
P = 0.22). The third RCT (46 people with knee osteoarthritis, 50
operations) compared closed-wedge high tibial osteotomy (HTO)
versus an open-wedge procedure based on hemicallotasis tech-
nique (HCO).90 People with medial osteoarthritis of the knee of
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Ahlback grade 1–3 were included. The RCT found no significant
difference in the median hip–knee–ankle (HKA) angle between the
two procedures after 2 years (median HKA angle: 182°, range 174°
to 192° with HTO v 182°, range 179° to 189° with HCO; P = 0.3).90

It found no significant difference between the two procedures in the
Hospital for Special Surgery, Lysholm, and Wallgren-Tegner activity
scores, and the Nottingham Health Profile questionnaire after 2
years. The RCT found that HCO significantly reduced hospital stay
compared with closed-wedge HTO (P < 0.001), and significantly
reduced convalescence period (P = 0.01).90 The fourth RCT (63
people aged 49–74 years) compared two-level Mittelmeier oste-
otomy with lateral closed-wedge high tibial osteotomy using the
AO/ASIF L-plate.91 Inclusion criteria included that people were
employed primarily in agriculture and had unicompartmental medial
degenerative varus osteoarthritis with no previous history of knee
surgery. Exclusion criteria included post-traumatic and rheumatic
arthritis, knee extension deficit > 20°, range of motion < 60°, and
two-compartment femorotibial arthritis. The RCT found that satis-
factory results, using a recognised knee rating system, were similar
in both groups (rated as “satisfactory results”; 5 years: 90% with
Mittelmeier osteotomy v 91% with lateral closed-wedge HTO; 9
years: 70% v 73%; 12 years: 54% v 57%; differences reported as
not statistically significant). After 1 year, the RCT found similar rates
of satisfaction in both groups (people “very satisfied” or “satisfied”:
91.4% with Mittelmeier osteotomy v 96.3% with lateral closed-
wedge HTO). On longer term follow up, the RCT found similar rates
of satisfaction between the two groups (people reporting “symp-
toms had improved”; 5 years: 91% with Mittelmeier osteotomy v

96% with lateral closed-wedge HTO; 7 years: 89% v 93%; 12 years:
66% v 68%; differences reported as not statistically significant). It
found that 89% of people in each group returned to their previous
agricultural activity within 8–12 months.91

Harms: The third RCT reported complications in four people in the HTO
group resulting in changes in the HKA angle.90 One person under-
went revision surgery and was treated with antibiotics for deep
infection. Closed reduction was carried on a second person and a
cast maintained for 66 days. A third person was found to have an
increased valgus angle 10 weeks after the operation by which time
the osteotomy was considered healed. Closed reduction was car-
ried out on a fourth person and the leg was immobilised in plaster
for 59 days. This person developed lymphoedema below the knee
and was still receiving lymph therapy twice a week at 2 years.
Clinical scores at follow up were reported as good to excellent in one
person, and fair to good in the remaining three people. In the HCO
group, one person was admitted for 2 days with pain. There were no
signs of any other complications. The RCT found 18 pin-track
infections (classified as grade 1 to 2) in 15 people, which equals a
rate of pin infection of 18%. The infections were localised to the
tibial metaphysis in 14 people.90 The fourth RCT reported non-fatal
pulmonary embolism (1 person with Mittelmeier osteotomy v 0 with
lateral closed-wedge HTO), deep vein thrombosis (2 v 2), superficial
infection (0 v 1), skin necrosis (0 v 1), subcutaneous haematoma (2

Osteoarthritis
M

us
cu

lo
sk

el
et

al
di

so
rd

er
s

1578

 BMJ Publishing Group Ltd 2004



v 1), transient peroneal nerve palsy (1 v 0), delayed union (2 v 0),
pseudarthrosis (1 v 1), mechanical failure of hardware (1 v 1),
enclosed sural nerve in fibula callus (1 v 1), and absorption of tibial
tuberosity (1 v 0).91 We found no evidence about harms in the other
studies.

Comment: We also identified 18 observational studies. Of the observational
studies, only one compared osteotomy with another technique
(osteotomy v UKA). It found UKA had better results than osteotomy
and that these results were sustained over long periods.92 The other
observational studies found that osteotomy was effective in sub-
groups with appropriate site of osteoarthritis, severity of disease,
and degree of physical activity.

OPTION TOTAL HIP REPLACEMENT

One systematic review of RCTs and observational studies has found that
hip replacement is effective for at least 10 years.

Benefits: We found two systematic reviews.93,94 In the first systematic review
(search date 1995, 17 RCTs, 61 observational studies of hip
replacements) the mean ages of people in the trials ranged from
43–71 years.73 The review found that at least 70% of people
without prosthetic failure were rated “good/excellent” for pain and
function at 10 years’ follow up (see comment below). A second
systematic review (search date 1995) identified 11 RCTs and 180
observational studies comparing different prostheses.94 It found
wide variations in outcome, with primary evidence too weak to draw
valid conclusions.

Harms: Death: We found one systematic review (search date 1995).95 It
pooled data from 130 000 people who had undergone hip replace-
ment and had not received thromboprophylaxis, and found that the
rate of fatal pulmonary embolism was 0.1–0.2% and overall mor-
tality was 0.3–0.4%. One retrospective cohort study (11 607 hip
replacements) found mortality to be higher in the first 3 months
after surgery than in the subsequent 9 months.96 Revision and
infection: Two high quality observational studies found that the risk
of a revision operation was about 1% per annum, ranging from
0.2–2.0%.93,97 Most studies found that revisions were not required
until at least 10 years after implantation. One large study of a
patient register in Sweden found that cumulative 10 year proportion
of hip replacements that were revised due to infection fell to less
that 0.5% between 1978 and 1990. It also found that after the
immediate postoperative period, aseptic loosening accounted for
about 80% of all requirements for replacement or revision sur-
gery.98 Observational studies found that the initial results of revision
surgery were only slightly worse than primary surgery but the
prostheses deteriorated more quickly.99–101 One prospective cohort
study (39 543 people) on the Norwegian Hip Replacement register
found a lower standardised mortality ratio (0.81) for people who
had undergone total hip replacement at mean follow up of 5.2 years
(range 0–10.4 years).102

Comment: One poor quality narrative review of 20 mainly small uncontrolled
studies evaluated self assessed quality of life (at least 2 out of the
following factors: physical, social, emotional, economic, and overall
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satisfaction).103 It found that improvement in non-physical meas-
ures occurred most often within 3 months. Benefit was sustained
for up to 5 years after surgery. We found no longer term evidence.
Most studies did not distinguish between hip replacement for
osteoarthritis and hip replacement for other reasons, which may
confound data for osteoarthritis. Outcome of hip replacement for
osteoarthritis differs significantly from that for other conditions (e.g.
hip fracture in the very elderly and frail, or replacement for rheuma-
toid arthritis). Hundreds of additional uncontrolled observational
studies are available. These studies generally find that hip replace-
ment is effective and beneficial. One recent observational study
using the Swedish National Total Hip Arthroplasty register (1056
randomly selected people who had not had revision surgery) found
that 10 years after surgery people usually had good health (based
on SF-36 measures).104

OPTION KNEE REPLACEMENT

Systematic reviews of observational studies have found that knee
replacement is effective in relieving pain and improving function. One
subsequent RCT found limited evidence that unicompartmental knee
replacement is more effective than tricompartmental knee replacement
at 5 years’ follow up. One systematic review of observational studies
found better outcomes with unicompartmental compared with
bicompartmental operations.

Benefits: We found one systematic review of tricompartmental prostheses
(search date 1992)105 and one systematic review of bicompart-
mental and unicompartmental prostheses (search date 1992).106

Tricompartmental prostheses: The review identified 154 studies
(4 RCTs, 130 cohort studies, 20 others) of 37 different tricompart-
mental prostheses in 9879 people (63% with osteoarthritis, mean
follow up of 4.1 years).105 Good or excellent outcomes were
reported in 89% of people (improved function 5 years after surgery;
pain relief after 5 years; mortality rate at 30 days and at 1 year;
thromboembolism by 30 days after surgery; no failure of knee
prosthesis). Bicompartmental prostheses: The review identified
no RCTs but found 18 cohort studies (884 people).106 The review
found that bicompartmental prostheses were effective (based on a
global knee rating scale that includes pain, function, and range of
movement). Unicompartmental prostheses: The review identi-
fied no RCTs but 46 cohort studies (2391 people).106 We found one
subsequent RCT.107 The review found that both unicompartmental
and bicompartmental procedures were effective (based on a global
knee rating scale that includes measures of pain, function, and
range of movement), with better outcomes from unicompartmental
operations, particularly since 1987.106 The subsequent RCT (92
people) found that unicompartmental knee replacement is more
effective than tricompartmental knee replacement at 5 years’ follow
up.107 Pain relief was good in both groups, but the number of knees
able to flex 120° or more was significantly higher in people treated
with unicompartmental replacement (P < 0.001), and there were
more excellent results (90–100 on the Bristol Knee Score) in this
group (34/45 [76%] v 26/46 [57%]; RR 1.3, 95% CI 0.99 to
1.8).107 Quality of life: Two observational studies published since
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the review found improvement in quality of life after all forms of knee
replacement.108,109 The first found that knee replacement
improved function (measured by Western Ontario and McMaster
osteoarthritis, from 58.2 before surgery to 18.4 at time of sur-
vey).108 The second, a cross-sectional community survey, found
that more people had moderate to severe pain (assessed using a
modified Knee Society score) before surgery (361/487 [74%]) than
1 or more years afterwards (100/487 [21%]).109

Harms: Death: In one 6 year cohort of 338 736 US Medicare patients, the
death rate within 30 days of hospital admission for total knee
replacement was 2147 (0.63%).110 The same cohort study
reported a mean mortality of 1.5% per annum (no comparative data
available). One observational study (208 people) found no signifi-
cant increase in the risk of death after knee arthroplasty for women
(standardised mortality ratio 1.03, 95% CI 0.76 to 1.37) or men
(standardised mortality ratio 1.14, 95% CI 0.68 to 1.80) after a
mean follow up of 6 years (range 0–20 years).111 Thrombosis: We
found three studies that reported rates of venous thrombo-
sis.94,112,113 They found that about 24% of people who had a total
knee replacement developed a deep vein thrombosis. Revision
and infection: This is the main long term risk. The first review found
a revision rate of 3.8% during 4.1 years’ follow up after tricompart-
mental replacements.105 The second review found a revision rate of
9.2% over 4.6 years for unicompartmental prostheses and 7.2%
over 3.6 years for bicompartmental prostheses.106 Large patient
register based studies in Sweden found that the cumulative 10 year
risk for revision surgery because of infection had fallen to less than
1%.98 Most implant revision surgery was because of aseptic loos-
ening. For unicompartmental osteoarthritis, unicompartmental
knee replacement was an effective alternative to total knee replace-
ment.114,115 Postoperative pain: This was rarely recorded, but
seemed to be absent or mild in most people. Wound infection: We
found no good evidence on the frequency of wound infections. One
large retrospective cohort study found lower complication rates in
centres with a higher volume of procedures.116

Comment: We found hundreds of observational studies that reported the time
to prosthesis failure or revision surgery, but less evidence on patient
related outcomes. The evidence suggests that benefits and harms
of knee replacement now seem to be similar to that of hip replace-
ment.

QUESTION Which people are most likely to benefit from hip
replacement?

OPTION HIP REPLACEMENT (WHO IS MOST LIKELY TO BENEFIT)

We found no RCTs. One systematic review of observational studies has
suggested younger age (< 45 years), older age (> 75 years), and weight
over 70 kg may be associated with worse outcomes in terms of pain relief
and function after hip replacement. One cohort study found that younger
people were at greater risk of revision, whereas another study found
lower rates of implant survival in obese people.
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Benefits: We found no RCTs (see comment below).

Harms: Revision and infection: One Swedish cohort study found that
younger people and people doing heavy physical work were at
greater risk of revision.97 Another study found lower rates of long
term survival of the implant in obese people.99

Comment: One systematic review (search date not stated) identified 40
observational studies (number of people not stated) relating indi-
vidual characteristics to outcome after hip replacement.117 It found
that the following factors predicted better outcomes in terms of pain
relief and function: age 45–75 years; weight less than 70 kg; good
social support; higher educational level; and less preoperative
morbidity. Obesity: One prospective cohort study (176 people)
found no difference in the quality of life after a primary hip replace-
ment between the non-obese and moderately obese either at 1 or
3 years, but the study reported no results in people with a body
mass index greater than 40 kg/m2.118 Age: We found a few large
observational studies. They found conflicting evidence, which
suggested that older people had good self reported outcomes in
terms of pain and function, but spent longer in hospital, needed
more rehabilitation, and experienced more perioperative
complications.103,119–125 Consensus groups have reported from
Sweden, the USA, Canada, and New Zealand.126–129 Constant
pain, particularly night or rest pain, with or without substantial
functional impairment, were the generally agreed criteria for joint
replacement (see table 3, p 1588). In practice, most surgeons
prefer to have radiographic evidence of joint damage as well.

QUESTION Which people are most likely to benefit from knee
replacement?

OPTION KNEE REPLACEMENT (WHO IS MOST LIKELY TO BENEFIT)

We found no RCTs. We found insufficient evidence from observational
studies on the effects of obesity on knee replacement outcomes. We
found limited evidence from observational studies that knee replacement
is effective in elderly people.

Benefits: We found no RCTs (see comment below).

Harms: None found.

Comment: Obesity: We found insufficient evidence from observational studies
on the effects of obesity on outcome of knee replacement.130–133

Age: We found limited evidence from observational studies sug-
gesting that knee replacement is effective in elderly peo-
ple.125,134,135

GLOSSARY
Arthritis Self-Efficacy (ASE) The ASE consists of two subscales, one for pain (5
items) and one for other symptoms (6 items). Within each subscale, each item is
scored from 0 (very uncertain) to 10 (very certain). Scores are summed across the
items for each subscale, producing scores of 5–50 for pain and 6–60 for other
symptoms.
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Attention only education Information about arthritis but no guidance on self
treatment.
Lequesne Index This includes the measurement of pain (5 questions), walking
distance (1 question), and activities of daily living (4 questions), with versions
available for the hip and knee. Scores for each question are added together to
provide a combined disease severity score. Scores of 1–4 are classified as mild
osteoarthritis, 5–7 moderate, 8–10 severe, 11–13 very severe, and 14 as
extremely severe osteoarthritis.9

Modified Knee Society score This instrument combines three different domains
(pain, function, and joint status) into a single score (patient function [i.e. walking
ability and stair climbing] accounts for about 50% of the total score, with pain and
joint status [i.e. stability and deformity] each accounting for about 25%).5

Rubefacient An agent that produces mild irritation and redness of the skin.
Self care education Individualised arthritis self care instruction based on patients’
needs assessment.
The Brief Pain Inventory (BPI) questionnaire (validated) This measures pain
intensity and effect (interference) on quality of life. Intensity (worst and least pain
in the last week, average pain, pain right now) are recorded on numerical scales
from 0 (no pain) to 10 (pain as bad as you can imagine). The effect of the pain are
recorded in terms of how much it interferes with general activity, mood, walking
ability, normal work, relations with others, sleep, and enjoyment of life, recorded on
a numerical scale from 0 (does not interfere) to 10 (completely interferes).
The British Orthopedic Association (BOA) score This is used as clinical
evaluation and has a maximum score of 39 points.
Western Ontario and McMaster osteoarthritis (WOMAC) scale This is a
validated instrument for assessing lower limb (hip and knee) osteoarthritis and is
sensitive to change. It is a self assessment questionnaire and includes questions
on pain, stiffness, and physical function (such as walking ability). WOMAC is
disease specific but not intervention specific; it can be used to assess any
intervention in osteoarthritis.6–8
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TABLE 1 Effect sizes (95% CI) of exercise in osteoarthritis of the
knee and hip: results of the three highest quality RCTs
identified in a systematic review (see text, p 0).10

RCT Pain Observed disability

1 0.31 (0.28 to 0.34) 0.31 (0.28 to 0.34)
2 0.47 (0.44 to 0.50) 0.89 (0.85 to 0.93)
3 0.58 (0.54 to 0.62) 0.28 (0.24 to 0.32)

Effectiveness of exercise therapy in patients with osteoarthritis of the hip or
knee: a systematic review of randomized clinical trials, Van Baar ME, Assendelft
WJ, Dekker J et al, Arthritis Rheum, Copyright  1999, American College of
Rheumatology. Reproduced with permission of John Wiley & Sons, Inc.

TABLE 2 Estimated relative risk of gastrointestinal adverse
effects with the use of individual NSAIDs (pooled data
from 12 studies) (see text, p 1570).51

Drug Pooled RR 95% CI for pooled RR

Ibuprofen (low dose)* 1.0 ND
Fenoprofen 1.6 1.0 to 2.5
Aspirin 1.6 1.3 to 2.0
Diclofenac 1.8 1.4 to 2.3
Sulindac 2.1 1.6 to 2.7
Diflunisal 2.2 1.2 to 4.1
Naproxen 2.2 1.7 to 2.9
Indomethacin 2.4 1.9 to 3.1
Tometin 3.0 1.8 to 4.9
Piroxicam 3.8 2.7 to 5.2
Ketoprofen 4.2 2.7 to 6.4
Azapropazone 9.2 4.0 to 21.0

*Comparative data used low dose ibuprofen as the reference control for
calculating the relative risk of other drugs.
ND, no data; NSAIDs, non-steroidal anti-inflammatory drugs.

TABLE 3 Summary of New Zealand priority criteria for joint
replacement (see text, p 0).129

Severity is scored out of a possible 100 on the basis of:

Pain: severity 0–20; duration 0–20
Function: walking difficulty 0–10; other 0–10
Joint damage: pain on passive movement 0–10; other/x ray 0–10
Other: other joints 0–10; work, care giving, independence 0–10
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Plantar heel pain and fasciitis
Search date September 2003

Fay Crawford

QUESTIONS

Effects of treatments for plantar heel pain. . . . . . . . . . . . . . . . . . .1591

INTERVENTIONS

Unknown effectiveness
Casted orthoses (custom made

insoles). . . . . . . . . . . . . . .1596
Corticosteroid injection (in the

short term) . . . . . . . . . . . .1591
Corticosteroid injection plus local

anaesthetic injection in the short
term (with or without
non-steroidal anti-inflammatory
drugs or heel pads) . . . . . .1592

Extracorporeal shock wave
therapy . . . . . . . . . . . . . . .1597

Heel pads and heel cups . . .1597
Lasers . . . . . . . . . . . . . . . . .1600
Local anaesthetic injection. . .1592
Night splints plus non-steroidal

anti-inflammatory drugs . . .1600
Stretching exercises . . . . . . .1595

Surgery . . . . . . . . . . . . . . . .1599
Ultrasound . . . . . . . . . . . . . .1600

Likely to be ineffective or harmful
Corticosteroid injection in the

medium to long term (with or
without heel pad). . . . . . . .1591

Corticosteroid injection plus local
anaesthetic injection in the
medium to long term (with or
without non-steroidal
anti-inflammatory drugs or heel
pads) . . . . . . . . . . . . . . . .1592

To be covered in future updates
Oral analgesics
Prevention of heel pain

See glossary, p 1601

Key Messages

¶ Casted orthoses (custom made insoles) One systematic review found no
RCTs on the effects of orthoses versus placebo or no treatment. The review
found limited and conflicting evidence from RCTs about the effects of orthoses
(with or without heel pads or stretching exercises) versus corticosteroids,
corticosteroids plus local anaesthesia, stretching exercises, or other physical
supports.

¶ Corticosteroid injection (in the short term) One systematic review identified
no RCTs comparing corticosteroid injections alone versus placebo.

¶ Corticosteroid injection plus local anaesthetic injection in the short
term (with or without non-steroidal anti-inflammatory drugs or heel
pads) One systematic review identified no RCTs comparing corticosteroid
injections plus local anaesthesia versus placebo. RCTs provided insufficient
evidence about clinically important effects of corticosteroids plus local anaes-
thesia (alone or combined with non-steroidal anti-inflammatory drugs or heel
pads) compared with other treatments.

¶ Extracorporeal shock wave therapy We found one systematic review and
four subsequent RCTs of extracorporeal shock wave therapy (ESWT). Seven
small RCTs provided insufficient evidence to assess extracorporeal shock wave
therapy compared with placebo. Two RCTs found limited evidence that high
dose extracorporeal shock wave therapy reduced pain and walking scores
compared with low dose therapy. However, the clinical importance of these
effects is not clear.
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¶ Heel pads and heel cups One systematic review found no RCTs on the effects
of heel pads and heel cups compared with placebo or no treatment. The review
found limited and conflicting evidence on the effects of heel pads and heel
cups (alone or in combination with other treatments) compared with other
treatment modalities.

¶ Lasers One small RCT identified by a systematic review found no significant
difference between laser treatment and placebo.

¶ Local anaesthetic injection One systematic review identified no RCTs com-
paring local anaesthesia versus placebo or no treatment.

¶ Night splints plus non-steroidal anti-inflammatory drugs One RCT found
no significant difference in pain between a night splint plus non-steroidal
anti-inflammatory drugs and non-steroidal anti-inflammatory drugs alone after
3 months. There was insufficient evidence from one RCT comparing night
splints versus orthoses.

¶ Stretching exercises One systematic review identified no RCTs comparing
stretching exercises versus no treatment in people with heel pain. One RCT
found that plantar fascia stretching plus insole was more effective at reducing
morning heel pain than Achilles tendon stretching plus insole. One RCT found
no significant difference in pain after 8 weeks between stretching alone
(Achilles tendon stretching and plantar fascia stretching) and stretching plus
orthoses. (One RCT found no significant difference in pain between sustained
and intermittent Achilles tendon stretching exercises.

¶ Surgery One systematic review found no RCTs of surgery for heel pain.
¶ Ultrasound One systematic review found one small RCT. It found no significant

difference in pain between ultrasound and sham ultrasound.
¶ Corticosteroid injection in the medium to long term (with or without heel

pad) One systematic review identified no RCTs comparing corticosteroid
injections versus placebo. One small RCT provided insufficient evidence about
the long term clinical effects of corticosteroid injection plus heel pad compared
with placebo plus heel pad. Observational studies have found a high rate of
plantar fascia rupture and other complications associated with corticosteroid
injections, which may lead to chronic disability in some people.

¶ Corticosteroid injection plus local anaesthetic injection in the medium
to long term (with or without non-steroidal anti-inflammatory drugs or
heel pads) One systematic review identified no RCTs comparing corticosteroid
injections plus local anaesthesia versus placebo. RCTs provided insufficient
evidence about clinically important effects of corticosteroids plus local anaes-
thesia (alone or combined with non-steroidal anti-inflammatory drugs or heel
pads) compared with other treatments. Observational studies have found a
high rate of plantar fascia rupture and other complications associated with
corticosteroid injections, which may lead to chronic disability in some people.

DEFINITION Plantar heel pain is soreness or tenderness of the heel that is
restricted to the sole of the foot. It often radiates from the central
part of the heel pad or the medial tubercle of the calcaneum, but
may extend along the plantar fascia into the medial longitudinal
arch of the foot. Severity may range from an irritation at the origin of
the plantar fascia, which is noticeable on rising after rest, to an
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incapacitating pain. This review excludes clinically evident underly-
ing disorders, for example, infection, calcaneal fracture, and calca-
neal nerve entrapment, which may be distinguished clinically — a
calcaneal fracture may present after trauma, and calcaneal nerve
entrapment gives rise to shooting pains and feelings of “pins and
needles” on the medial aspect of the heel.

INCIDENCE/
PREVALENCE

The incidence and prevalence of plantar heel pain is uncertain.
Plantar heel pain primarily affects those in mid to late life.1

AETIOLOGY/
RISK FACTORS

Unknown.

PROGNOSIS One systematic review (search date 2002) found that almost all of
the included trials reported an improvement in discomfort regard-
less of the intervention received (including placebo), suggesting
that the condition is at least partially self limiting.1 A telephone
survey of 100 people treated conservatively (average follow up 47
months) found that 82 people had resolution of symptoms, 15 had
continued symptoms but no limitations of activity or work, and three
had persistent bilateral symptoms that limited activity or changed
work status.2 Thirty one people said that they would have seriously
considered surgical treatment at the time that medical attention
was sought.

AIMS OF
INTERVENTION

To reduce pain and immobility, with minimal adverse effects.

OUTCOMES Pain reduction (often measured using visual analogue scales);
walking distance.

METHODS Clinical Evidence search and appraisal September 2003.

QUESTION What are the effects of treatments for plantar heel
pain?

OPTION CORTICOSTEROID INJECTIONS

One systematic review identified no RCTs comparing corticosteroid
injections versus placebo. One small RCT provided insufficient evidence
about the long term clinical effects of corticosteroid injection plus heel
pad compared with placebo plus heel pad. Observational studies have
found a high rate of plantar fascia rupture and other complications
associated with corticosteroid injections, which may lead to chronic
disability in some people.

Benefits: We found one systematic review (search date 2002).1 Versus
placebo or no treatment: The review found no RCTs.
Corticosteroid injection plus heel pad versus placebo plus
heel pad: The review found one small RCT (19 people, 22 heels
with recalcitrant heel pain but not arthritis) comparing corticosteroid
(hydrocortisone acetate 25 mg) injection plus heel pad (see glos-
sary, p 1601) versus saline injection plus heel pad. It found no
significant difference between hydrocortisone and placebo in the
proportion of heels with no relief of pain assessed between 6–18
months after the injection (3/13 [23%] heels with hydrocortisone v
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4/9 [44%] heels with placebo; RR 0.52, 95% CI 0.15 to 1.79).1

Versus orthoses: The review found no RCTs. Versus pads: The
review found no RCTs. Versus pain medication alone: The review
found no RCTs. Corticosteroid injection plus local anaesthesia:
The review found no RCTs.

Harms: The RCT identified by the review gave no information on harms.1

Corticosteroid injections can be painful. Complications observed
from local corticosteroid injection throughout the body include
infection, subcutaneous fat atrophy, skin pigmentation changes,
fascial rupture, peripheral nerve injury, and muscle damage, among
others.3 Observational studies have reported rupture of the plantar
fascia in people receiving corticosteroid injections.4,5 One study
reported a 10% incidence of rupture among 122 injected heels.5 A
second study examined 37 people with a presumptive diagnosis of
plantar fascia rupture, all of whom had had plantar fasciitis and all
of whom had previously been treated with corticosteroid injection.4

History revealed that in 13/37 (35%) people the rupture had been
a sudden event, whereas in the remainder it seemed to be gradual.
The study reported that most had resolution of symptoms, but this
often took 6–12 months to occur.4 Rupture may relieve the original
heel pain, but may cause arch and mid-foot strain, lateral plantar
nerve dysfunction, stress fracture, deformity, and swelling, all of
which may persist.

Comment: The evidence from observational studies makes it difficult to define
the clinical importance of rupture of the plantar fascia.

OPTION LOCAL ANAESTHETIC INJECTION

One systematic review identified no RCTs comparing local anaesthesia
versus placebo or no treatment. RCTs provided insufficient evidence
about clinically important effects of corticosteroids plus local
anaesthesia (alone or combined with non-steroidal anti-inflammatory
drugs or heel pads) compared with other treatments.

Benefits: We found one systematic review (search date 2002).1 Versus
placebo or no treatment: The review found no RCTs.1 Versus
corticosteroids plus local anaesthetic: See benefits of corticos-
teroids plus local anaesthesia, p 1593.

Harms: See harms of corticosteroid injections plus local anaesthetic,
p 1594.

Comment: Epinephrine (adrenaline) is not recommended in local anaesthetics
for procedures that involve the appendages because of the risk of
ischaemic necrosis.6

OPTION CORTICOSTEROID INJECTIONS PLUS LOCAL
ANAESTHESIA

One systematic review identified no RCTs comparing corticosteroid
injections plus local anaesthesia versus placebo. RCTs provided
insufficient evidence about clinically important effects of corticosteroids
plus local anaesthesia (alone or combined with non-steroidal
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anti-inflammatory drugs or heel pads) compared with other treatments.
Observational studies have found a high rate of plantar fascia rupture
and other complications associated with corticosteroid injections, which
may lead to chronic disability in some people

Benefits: We found one systematic review (search date 2002), which identi-
fied 4 RCTs comparing of corticosteroid plus local anaesthetic
injections versus various other treatments.1 Versus placebo or no
treatment: The review found no RCTs. Versus heel pads: The
review found two RCTs.1 The first RCT (80 people) included people
with pain on the plantar aspect of the heel but excluded people on
anti-inflammatory medication, people who had had a corticosteroid
injection during the past 6 months, people with rheumatoid arthri-
tis, and people with pain that radiated along the plantar fascia more
distally. It compared three treatments: a heel pad (see glossary,
p 1601) alone; an injection alone (triamcinolone hexacetonide
20 mg plus 2% lidocaine [lignocaine]), and injection plus heel pad
(an “anti-pronatory insole”). Analysis was not by intention to treat,
and four people (5%) were lost to follow up. The RCT found that,
after 1 month, the greatest improvement in pain was in people who
received the injection alone (22 people), with the least improve-
ment in people who had the heel pad alone (26 people) (100 mm
visual analogue scale: injection alone v pad alone, mean difference
–45 mm, 95% CI –59 mm to –31 mm). At 24 weeks, there was
greater mean pain reduction with the injection alone versus the heel
pad alone, but the difference was not significant (85% with injection
alone v 75% with pad alone). The second RCT (17 people) identified
by the review compared triamcinolone 20 mg plus 2% lidocaine
injection versus heel pad (prefabricated silicone type). Although
more people improved after treatment with the heel pad at
12 weeks (66% with heel pad v 33% with injection), the difference
in pain was not significant at 1, 2, or 12 weeks. Versus
corticosteroid alone: The review found no RCTs. Versus
corticosteroid plus local anaesthetic plus heel pad: The review
found one RCT.1 It found that heel pad plus injection (triamcinolone
hexacetonide 20 mg plus 2% lidocaine) significantly worsened pain
score compared with injection alone 1 month after treatment,
although the clinical importance of these results is unclear
(100 mm visual analogue scale: mean difference 1.60 cm, 95%
CI 0.07 cm to 3.12 cm). However, at 24 weeks, people treated with
pad plus injection had less pain compared with injection alone but
this was not significant (94% with pad plus injection v 85% with
injection alone). Plus heel pad versus heel pad alone: The review
found one RCT (described above).1 It found a significantly better
response with injection (triamcinolone hexacetonide 20 mg plus 2%
lidocaine) plus heel pad (an anti-pronatory insole) versus heel pad
alone at 4 weeks and 12 weeks (10 cm visual analogue scale:
mean difference at 4 weeks –2.9 cm, 95% CI –4.4 cm to –1.4 cm),
but not at 24 weeks (10 cm visual analogue scale: mean difference
at 24 weeks –1.07 cm, 95% CI –2.55 cm to +0.41 cm; AR for pain
reduction: 94% with injection plus pad v 75% with pad alone).
However, the clinical importance of these results is unclear. Plus
non-steroidal anti-inflammatory drugs versus heel pad plus
paracetamol: The review1 found one RCT (103 people with plantar
heel tenderness, a history of pain upon rising in the morning [first
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step pain], and no history of trauma in the previous 3 months).7 It
compared three interventions: three injections of corticosteroid plus
local anaesthetic into the heel plus non-steroidal anti-inflammatory
drugs (anti-inflammatory treatment); heel pads plus paracetamol
(acetaminophen) as required (accommodative treatment), and a
heel pad before fitting of custom made orthoses (see glossary,
p 1601) (mechanical treatment). Treatment in the anti-
inflammatory group consisted of etodolac 600 mg and 0.5 mL
dexamethasone sodium phosphate 4 mg/mL plus 1 mL of 0.5%
bupivacaine hydrochloride without adrenaline (epinephrine). If
there was no response, 0.2 mL of dexamethasone acetate
16 mg/mL injection was added cumulatively to the second (2nd
week) and third (4th week) injections. Analysis was not by intention
to treat and 18 people (17.5%) were lost to follow up. The RCT
found no significant difference between the groups treated with
injection plus anti-inflammatories and that treated with heel pads at
three months (10 cm visual analogue scale: mean difference
–1.2 cm, 95% CI –2.8 cm to +0.4 cm). Plus non-steroidal anti-
inflammatory drugs versus orthoses plus heel pad: The review1

found one RCT (described above).7 It found that both anti-
inflammatory treatment (corticosteroid injection plus local anaes-
thesia plus non-steroidal anti-inflammatory drugs) and mechanical
treatment (orthoses plus heel pad) improved pain at 3 months, but
the difference was not significant (10 cm visual analogue scale:
mean difference –1 cm, 95% CI –2.5 cm to +0.5 cm). Versus
local anaesthetic alone: The review1 found one RCT (91 people
with 106 episodes of heel pain; randomisation by heel).8 It com-
pared a single injection of 1 mL prednisolone acetate 25 mg/mL
plus 1 mL lidocaine hydrochloride 2% versus 2 mL lidocaine hydro-
chloride 2% alone. It found that the combined injection slightly
improved pain score at 1 month, although the clinical importance of
this result is unclear (10 cm visual analogue scale: mean difference
–0.8 cm, 95% CI –1.5 cm to –0.2 cm). However, it found no
significant difference in pain thereafter (3 months: mean difference
+0.1 cm, 95% CI –1.2 cm to +1.3 cm; and 6 months: +0.5 cm,
95% CI –0.8 cm to +1.7 cm).

Harms: Versus local anaesthetic alone: In the RCT identified in the
review,1 participants’ heels were injected through the medial aspect
of the heel pad.8 Half of the 106 randomised heels were given a
tibial nerve block and half received local injection only. The RCT
found no significant difference between these groups in pain at time
of injection.8 The other RCTs did not report on harms. See also
harms of corticosteroid injections, p 1592.

Comment: The RCTs had many flaws (lack of intention to treat analysis, lack of
power, high withdrawal rates, and lack of placebo control). Limita-
tions of the available evidence make the use of corticosteroid
injections in heel pain difficult to categorise in terms of benefits and
harms. Heterogeneity of interventions prevented data pooling. A
survey of UK rheumatologists found that corticosteroid injections
are the most common treatment of heel pain and are used by 98%
of UK rheumatologists (Crawford F, personal communication,
2000), confirming the results of similar surveys.3 We found evi-
dence from two observational studies of high rates of moderately
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severe harms from this treatment (see harms of corticosteroid
injections, p 1592). This is also consistent with evidence about
harms of corticosteroid injections in other areas.3 These harms are
particularly relevant because the evidence of benefit is poor, and
spontaneous resolution of symptoms is common.

OPTION STRETCHING EXERCISES

One systematic review identified no RCTs comparing stretching exercises
versus no treatment in people with heel pain. One RCT found no
significant difference between stretching alone (Achilles tendon
stretching and plantar fascia stretching) and stretching plus orthoses in
pain after 8 weeks. One RCT found no significant difference in pain
between sustained and intermittent Achilles tendon stretching exercises.
One RCT found that plantar fascia stretching plus insole was more
effective at reducing morning heel pain than Achilles tendon stretching
plus insole.

Benefits: We found one systematic review (search date 2002). 1 Versus no
treatment: The review found no RCTs. Versus orthoses plus
stretching exercises: The review identified one RCT (236 people
with maximal tenderness over the medial calcaneal tuberosity for
which they had received no previous treatment. People with sys-
temic disease, sciatica, or local nerve entrapment were excluded.
The RCT compared five treatments: stretching exercises alone
(Achilles tendon stretching and plantar fascia stretching [see glos-
sary, p 1601] for 10 minutes twice daily); custom made orthoses
(see glossary, p 1601) plus stretching exercises, and heel pad
(prefabricated shoe inserts) made from three different materials
(silicone, felt, or rubber) plus stretching exercises.9 It found no
significant difference in pain improvement at 8 weeks between
stretching alone and orthoses plus stretching (100 mm visual
analogue scale: difference –3.2 mm, 95% CI –17.4 mm to
+11.0 mm; see comment below). Versus heel pad plus
stretching: The review identified one RCT 9. Sustained versus
intermittent Achilles tendon stretching: We found one RCT (94
people with 122 affected heels).10 It found no significant difference
in foot and ankle pain scores (pain score not further described)
between sustained Achilles tendon stretching (performed for 3
minutes, three times daily for at least 4 months) and intermittent
Achilles tendon stretching (five 20 second repetitions performed in
two daily sessions after 4 months; P = 0.31).10 Plantar fascia
stretching plus heel pad versus Achilles tendon stretching
plus heel pad: One RCT (101 people with chronic proximal plantar
fasciitis for at least 10 months) found that plantar fascia stretching
(held for a count of 10 and repeated three times daily) plus
prefabricated full-length heel pads (soft insoles) reduced first step
pain after rest compared with Achilles tendon stretching (held for a
count of 10 and repeated three times daily) plus prefabricated
full-length soft insoles after 8 weeks (WMD in first step pain after
rest: –17.9, 95% CI –19.8 to –15.9). The RCT did not report on
adherence to either intervention.11

Harms: The RCTs did not report on harms.
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Comment: Subgroup analysis in the RCT with five treatment arms found that,
among people who stood for more than 8 hours daily, a greater
reduction in pain was achieved with stretching alone than with
customised insoles plus stretching exercises.9 It found no signifi-
cant difference in people who stood for less than 8 hours daily. This
hypothesis requires testing as the primary outcome in an RCT. Only
half of the participants in this subgroup analysis responded to the
pain questionnaire.

OPTION CASTED ORTHOSES (CUSTOM MADE INSOLES)

One systematic review found no RCTs comparing the effects of orthoses
versus placebo or no treatment. The review found limited and conflicting
evidence from RCTs about the effects of orthoses (with or without heel
pads or stretching exercises) versus corticosteroids, corticosteroids plus
local anaesthesia, stretching exercises, or other physical supports.

Benefits: We found one systematic review (search date 2002).1 Versus
placebo or no treatment: The review found no RCTs. Orthoses
plus heel pad versus steroid plus local anaesthesia injections
plus non-steroidal anti-inflammatory drugs: See benefits of
corticosteroid injections plus local anaesthesia, p 1593. Orthoses
plus heel pad versus heel pad plus pain medication: The
review1 found one RCT (103 people with plantar heel tenderness, a
history of pain upon rising in the morning [first step pain], and no
history of trauma in the previous 3 months).8 It compared three
interventions: three injections of corticosteroid plus local anaes-
thetic into the heel plus non-steroidal anti-inflammatory drugs
(anti-inflammatory treatment); heel pad (viscoelastic) plus para-
cetamol (acetaminophen) as required (accommodative treatment);
and a heel pad for 4 weeks before a custom made orthosis (see
glossary, p 1601) was fitted (mechanical treatment). Analysis was
not by intention to treat and 18 people (17.5%) were lost to follow
up. It found a significantly better pain reduction with heel pad plus
orthoses compared with heel pad plus paracetamol (10 cm visual
analogue scale: difference –2.2 cm, 95% CI –3.8 cm to –0.5 cm).
Orthoses plus stretching exercises versus heel pad plus
stretching exercises: The review1 found one RCT (236 people).9

The RCT compared five treatments: stretching exercises alone
(Achilles tendon stretching and plantar fascia stretching [see glos-
sary, p 1601] for 10 minutes twice daily); custom made orthoses
plus stretching exercises; and three different types of heel pads
(prefabricated shoe inserts) made from silicone, felt, or rubber, plus
stretching exercises. It found significantly less pain at 8 weeks in
people who were assigned to heel pads plus stretching (results
combined for all materials) compared with custom-made orthoses
plus stretching (P = 0.007). Orthoses plus stretching exercises
versus stretching exercises alone: See benefits of stretching
exercises, p 1595. Versus night splints: The review1 found one
RCT.12 The RCT (255 people) compared custom made orthoses
versus night splints. The results were difficult to interpret because
there was a large difference in withdrawals between the groups
(26% with night splints v 7% with orthoses), and we were not able
to report intention to treat analysis.12

Harms: No RCTs reported on harms.
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Comment: We found one RCT comparing heel pads versus custom made
orthoses;13 however, there was a significant difference in weight
between the groups at baseline (19 lb [8.6 kg]) and weight was
associated with severity of heel pain. This makes the results difficult
to interpret.

OPTION HEEL PADS AND HEEL CUPS

One systematic review found no RCTs on the effects of heel pads and
heel cups compared with placebo or no treatment. The review found
limited and conflicting evidence on the effects of heel pads and heel
cups (alone or in combination with other treatments) compared with other
treatment modalities.

Benefits: We found one systematic review (search date 2002),1 which
identified RCTs of heel pads (see glossary, p 1601) and heel cups
(see glossary, p 1601) compared with various treatments. Versus
placebo or no treatment: The review found no RCTs.1 Versus
corticosteroid injection: The review found no RCTs. Versus heel
pad plus corticosteroid injection: (See benefits of corticosteroid
injections, p 1591. Versus corticosteroid injections plus local
anaesthesia: See benefits of corticosteroid injections plus local
anaesthesia, p 1593. Heel pad plus pain medication versus
corticosteroid injection plus local anaesthesia plus non-
steroidal anti-inflammatory drugs: See benefits of corticoster-
oids plus local anaesthesia, p 1593. Heel pad plus stretching
exercises versus stretching exercises alone: See benefits of
stretching exercises, p 1596. Heel pad plus stretching exercises
versus orthoses plus stretching exercises: See benefits of
casted orthoses custom made insoles, p 1596. Heel pad plus
orthoses versus heel pad plus pain medication: See benefits of
casted orthoses custom made insoles, p 1596. Heel pad plus
orthoses versus corticosteroid injection plus local
anaesthesia plus non-steroidal anti-inflammatory drugs: See
benefits of corticosteroids plus local anaesthesia, p 1593. Heel
pad plus corticosteroid injection plus local anaesthetic versus
corticosteroid plus local anaesthetic: See benefits of corticos-
teroids plus local anaesthesia, p 1593.

Harms: None of the RCTs reported harms.

Comment: Heel cups and heel pads can be made from several different
materials, but rubber, viscoelastic, and silicone can be bought as
prefabricated shoe inserts. Podiatrists or orthotists sometimes use
felt and foam to construct heel pads. We found one additional RCT
of heel pads versus orthoses but the results were difficult to
interpret. See comment of casted orthoses (custom made insoles),
p 1597.13

OPTION EXTRACORPOREAL SHOCK WAVE THERAPY

We found one systematic review and four subsequent RCTs of
extracorporeal shock wave therapy in people with heel pain. Seven small
RCTs provided insufficient evidence to assess extracorporeal shock wave
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therapy compared with placebo. Two RCTs found limited evidence that
high dose extracorporeal shock wave therapy reduced pain and walking
scores compared with low dose therapy. However, the clinical importance
of these effects is unclear.

Benefits: We found one systematic review (search date 2002; 5 RCTs)1 and
four subsequent RCTs of extracorporeal shock wave therapy
(ESWT — see glossary, p 1601).14–17 Versus placebo: The review1

found three RCTs comparing ESWT with placebo or sham treatment
and we found four subsequent RCTs.14–17 The first RCT identified by
the review (36 people with recalcitrant heel pain) compared 1000
impulses (0.06 mJ/mm2) versus placebo (sham ESWT) three times
at weekly intervals. It found that pain on manual pressure and pain
free walking ability were significantly improved with ESWT compared
with placebo at 6 weeks (P < 0.005). Six people withdrew from the
trial, and analysis was not by intention to treat. The second RCT
(260 people with recalcitrant heel pain) compared ESWT for a total
of 1500 pulses at 18 kV versus sham treatment.18 It found that
more people receiving ESWT reported improved pain after 12 weeks
(improvement of ≥ 50% and ≥ 4 cm on a 10 cm visual analogue
scale), but the difference did not reach significance (71/119 [60%]
with ESWT v 56/116 [48%] with sham treatment; RR 1.24, 95%
CI 0.97 to 1.57; results recalculated by Clinical Evidence). It also
found slightly improved self assessed activity with ESWT, but it was
not possible to calculate significance. The third RCT (166 people
with plantar fasciitis) found no significant difference in overall pain
between ultrasound guided ESWT (1000 mJ/mm2 weekly for 3
weeks) and placebo at 12 weeks after treatment (mean difference
in score measured with 100 mm visual analogue scale [0 mm = no
pain; 100 mm = maximal pain]; ESWT v placebo: +0.6 mm, 95%
CI –10.3 mm to +11.5 mm).19 The first subsequent RCT (32
people with recalcitrant heel pain) compared 1000 impulses of
ESWT at 0.8 mJ/mm2 versus placebo.17 It found that ESWT signifi-
cantly reduced rest pain compared with placebo at 48 weeks (mean
score on 10 cm visual analogue scale [0 cm = no pain,
10 cm = maximal pain]: 0.7 cm with ESWT v 1.8 cm with placebo;
P = 0.01). It also found that ESWT improved exercise tolerance
(with footwear) compared with placebo at 48 weeks (proportion of
people who could walk for longer than 60 minutes: 15/17 [88%]
with ESWT v 8/15 [53%] with placebo; significance not reported).
The second subsequent RCT (272 people with chronic heel pain)
compared ESWT versus sham treatment.14 It found no significant
difference between treatments in morning pain or pressure pain at
either 6 or 12 weeks (WMD at 6 weeks: +0.03, 95% CI –0.45 to
+1.05; WMD at 12 weeks: –0.5, 95% CI –1.30 to +0.30). The
third subsequent RCT (45 running athletes) found that ESWT was
more effective at reducing morning pain compared with sham
treatment (WMD in pain scores: –2.6, 95% CI –3.7 to –1.4).15 The
fourth subsequent RCT (150 people with heel pain) compared a
single treatment of ESWT versus sham treatment 16. It found no
significant difference between treatments in the first-step pain
scores 3 months after treatment (WMD: –0.70, 95% CI –1.66 to
+0.26). Different doses: The review1 identified two RCTs.20,21 The
first RCT (50 people) compared 3 500 impulses of ESWT versus
3 100 impulses (both at intensity 0.08 mJ/mm2) in people with
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recalcitrant heel pain.20 It found no significant difference in pain on
pressure at 6 weeks (10 cm visual analogue scale: mean difference
–0.4 cm, 95% CI –2.0 cm to +1.2 cm) or at 12 weeks (mean
difference –1.4 cm, 95% CI –3.0 cm to +0.2 cm). It also found no
significant difference in walking pain at 6 weeks (mean difference
–0.8 cm, 95% CI –2.4 cm to +0.7 cm) or at 12 weeks (mean
difference –0.9 cm, 95% CI –2.5 cm to +0.7 cm). Self reported
walking pain at 12 months suggested a marginal long term benefit
from higher doses of ESWT (10 cm visual analogue scale: mean
difference –2.0 cm, 95% CI –3.7 cm to –0.2 cm). The second RCT
(119 people with recalcitrant heel pain),21 compared 1000
impulses of 0.08 mJ/mm2 versus 10 impulses. All treatments were
given three times at weekly intervals. It found greater improvements
in pressure pain between weeks 0–12 with the higher dose
(100 mm visual analogue scale: mean difference –47 mm, 95% CI
–54 mm to –40 mm).

Harms: ESWT without local anaesthetic can be painful. One RCT reported a
sensation of heat and numbness or bruising in two people receiving
ESWT, and a burning sensation in the heel and ankle in one person
receiving placebo.19 One RCT reported significantly more adverse
effects with ESWT than with sham treatment (OR 2.26, 95%
CI 1.02 to 5.18).14 Adverse effects included skin reddening, pain
and local swelling, and, less frequently, dizziness, sleep distur-
bance, haematoma, nausea, and hair loss.

Comment: Availability of ESWT is limited. Pain associated with ESWT and
differences in procedures suggest that the single blinding in the first
placebo controlled RCT was probably not maintained.1 One large
RCT reported a large increase in the number of people not using
pain medications with ESWT (measured as any use between weeks
10 and 12; 70% with ESWT v 35% with sham treatment).18 We
found one small RCT reported in abstract only (37 people with
recalcitrant heel pain). It found a non-significant reduction in pain
associated with ESWT at 1500 pulses at 3 Hz versus sham treat-
ment at 2 months (100 mm visual analogue scale: mean difference
–15 mm, 95% CI –45 mm to +15 mm).22 A long term follow up of
one RCT (78/119 [66%] of the people enrolled) found significantly
less pain on manual pressure with high dose compared with low
dose ESWT at 5 years (100 mm visual analogue scale: mean
difference –20 mm, 95% CI –28 mm to –11 mm). However, there
are potential confounding effects from additional treatments
received by unresponsive people in both groups.21

OPTION SURGERY

One systematic review found no RCTs of surgery for heel pain.

Benefits: We found one systematic review (search date 2002),1 which
identified no RCTs of surgery for heel pain.

Harms: We found no RCTs.

Comment: The systematic review identified many observational studies of
surgery for chronically painful heels.1 One of the largest observa-
tional studies (76 people) compared postoperative complication
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rates after endoscopic fasciotomy compared with traditional plantar
fasciotomy.23 It found that serious complications (recurrent pain,
neuritis, infection) were less common in people treated with endo-
scopic fasciotomy compared with traditional surgery (serious inci-
dents per procedure: 11/66 [17%] with endoscopic fasciotomy v

9/26 [35%] with traditional surgery).

OPTION LASERS

One systematic review of one small RCT found no significant difference
between laser treatment and placebo.

Benefits: Versus placebo: We found one systematic review (search date
2002), which identified one small RCT (32 people with pain of at
least 1 month’s duration; tenderness to pressure at the origin of the
plantar fascia; pain at the mid-anterior inferior border of the
calcaneus; and sharp shooting, localised, or both, inferior foot pain
made worse with activity or on rising in the morning)1. It compared
low intensity laser treatment (30 mW continuous-wave diode laser)
versus placebo (treatment with a disabled laser) and found no
evidence of a significant effect (data not reported).

Harms: The RCT reported that 96% of people had no adverse effects, with
4% reporting a “mild sensation” during or after treatment.1

Comment: None.

OPTION ULTRASOUND

One systematic review of one small RCT found no significant difference in
pain between ultrasound and sham ultrasound.

Benefits: Versus placebo: We found one systematic review (search date
2002) which identified one small RCT (19 people, 7 with bilateral
heel pain).1 It compared ultrasound (8 treatments in 4 weeks; dose
0.5 W/cm2, pulsed 1:4, 3 MHz for 8 minutes) versus the same
number of applications of sham ultrasound (only the timer on the
machine was activated). Inclusion criteria were pain radiating from
the medial tubercle of the calcaneum in response to both pressure
and weight bearing first thing in the morning. It found no significant
difference in pain between ultrasound and sham ultrasound (10 cm
visual analogue scale; mean difference +0.1 cm, 95% CI –1.8 cm
to +2.1 cm).1

Harms: The RCT did not assess harms.1

Comment: None.

OPTION NIGHT SPLINTS

One RCT found no significant difference in pain between a night splint
plus non-steroidal anti-inflammatory drugs and non-steroidal
anti-inflammatory drugs alone after 3 months. There was insufficient
evidence from one RCT comparing night splints versus orthoses
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Benefits: One systematic review (search date 2002) identified two RCTs.1

Night splint plus non-steroidal anti-inflammatory drugs
versus non-steroidal anti-inflammatory drugs alone: The first
RCT (116 people with recalcitrant heel pain) compared treatment
with a night splint that dorsiflexed the ankle joint by 5°, worn nightly
for 3 months, versus no night splint. All participants received ankle
dorsiflexion exercises and a non-steroidal anti-inflammatory drug
(piroxicam 20 mg/day for 30 days). The RCT found no significant
difference in pain between night splinting and no splinting (RR 1.0,
95% CI 0.8 to 1.3).24 Versus orthoses: See benefits of casted
orthoses (custom made insoles), p 1596.

Harms: The RCTs did not assess harms.1

Comment: The first RCT only studied the most symptomatic foot in people with
bilateral complaints, because of potential inconvenience and poor
compliance from wearing two night splints simultaneously.1

GLOSSARY
Casted orthoses Made from polyurethene or similar material to a negative cast of
a person’s foot.
Extracorporeal shock wave therapy (ESWT) Shock waves are pulsed acoustic
waves that dissipate mechanical energy at the interface of two substances with
different acoustic impedance.
Heel cups Prefabricated rubber heel cups (firmer than viscoelastic heel pads) that
extend up the sides of the heel and enclose the fibro fatty heel pad.
Heel pads Prefabricated viscoelastic heel pads made of malleable material. Heel
pads can also be constructed from semi compressed felt, sponge rubber, and
silicone.
Plantar fascia stretching A stretch achieved by crossing the affected leg over the
other leg from a seated position, placing the fingers of the affected side across the
base of the toes (distal to the metatarsal phalangeal joints), and pulling the toes
back until a stretch in the arch of the foot can be felt.
Achilles tendon stretching A stretch achieved by hanging the heel from a step
while keeping the knee straight or by leaning into the wall from a standing position
with the affected leg placed behind the other leg. For people with flat foot arches,
the stretch is achieved by hanging the heel from a step and inverting the foot.

Substantive changes
Corticosteroid injection plus local anaesthetic injection option restructured.
Corticosteroid injection plus local anaesthetic (short term) categorised as unknown
effectiveness and corticosteroid injection plus local anaesthetic (medium to long
term) categorised as likely to be ineffective or harmful.
Stretching One RCT added comparing plantar fascia stretching plus heel pad
versus Achilles tendon stretching plus heel pad;11 categorisation unchanged.
Extracorporeal shock wave therapy Three RCTs added comparing extracorporeal
shock wave therapy versus placebo;14–16 categorisation unchanged.
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To be covered in future updates
Biofeedback
Exercise
Keeping warm
Other drug treatments
Secondary Raynaud’s phenomenon
Smoking cessation

Key Messages

¶ Nifedipine Six RCTs found that nifedipine reduced the frequency and severity
of attacks over 4–12 weeks compared with placebo, and was rated by partici-
pants as more effective than placebo in improving overall symptoms. The RCTs
found that nifedipine was associated with higher rates of adverse effects
compared with placebo, including flushing, headache, oedema, and tachycardia.

¶ Amlodipine; diltiazem; moxisylyte (thymoxamine) We found no good RCTs
of these interventions.

¶ Inositol nicotinate; naftidrofuryl oxalate; nicardipine; prazosin RCTs
provided insufficient evidence to assess these interventions.
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DEFINITION Raynaud’s phenomenon is episodic vasospasm of the peripheral
arteries, causing pallor followed by cyanosis and redness with pain
and sometimes paraesthesia, and, rarely, ulceration of the fingers
and toes (and in some cases of the ears or nose). Primary or
idiopathic Raynaud’s phenomenon (Raynaud’s disease) occurs
without an underlying disease. Secondary Raynaud’s phenomenon
(Raynaud’s syndrome) occurs in association with an underlying
disease — usually connective tissue disorders such as sclero-
derma, systemic lupus erythematosus, rheumatoid arthritis, or
polymyositis. This review excludes secondary Raynaud’s
phenomenon.

INCIDENCE/
PREVALENCE

The prevalence of primary Raynaud’s phenomenon varies by gen-
der, country, and exposure to workplace vibration. One large US
cohort study (4182 people) found symptoms in 9.6% of women and
8.1% of men, of whom 81% had primary Raynaud’s phenomenon.1

Smaller cohort studies in Spain have estimated the prevalence of
Raynaud’s phenomenon to be 3.7–4.0%, of which 90% is primary
Raynaud’s phenomenon.2,3 One cohort study in Japan (332 men,
731 women) found symptoms of primary Raynaud’s phenomenon
in 3.4% of women and 3.0% of men.4

AETIOLOGY/
RISK FACTORS

The aetiology of primary Raynaud’s phenomenon is unknown.5

There is evidence for genetic predisposition,6,7 most likely in those
people with early onset Raynaud’s phenomenon (aged < 40
years).8 One prospective observational study (424 people with
Raynaud’s phenomenon) found that 73% of sufferers first devel-
oped symptoms before age 40 years.8 Women are more at risk than
men (OR 3.0, 95% CI 1.2 to 7.8, in 1 US case control study [235
people]).9 The other known risk factor is occupational exposure to
vibration from tools (symptoms developed in about 8% with expo-
sure v 2.7% with no exposure in 2 cohorts from Japan).10,11 People
who are obese may be less at risk.9 Symptoms are often worsened
by cold or emotion.

PROGNOSIS Attacks may last from several minutes to a few hours. One system-
atic review (search date 1996, 10 prospective observational stud-
ies, 639 people with primary Raynaud’s phenomenon) found that
only 13% of long term sufferers later manifested an underlying
disorder such as scleroderma.12

AIMS OF
INTERVENTION

To reduce the number and severity of attacks; to prevent tissue
damage; to minimise adverse effects of treatment.

OUTCOMES Frequency and severity of symptoms (as assessed by patient diary);
severity assessed by visual analogue scales, Likert scales, or the
Raynaud’s Condition Score;13 rates, size, and healing of digital
ulceration.

METHODS Clinical Evidence search and appraisal February 2003. We found no
systematic review. Many RCTs included people with both primary
and secondary Raynaud’s phenomenon. We excluded RCTs in which
less than 50% of people had primary Raynaud’s phenomenon or
where the type of Raynaud’s was unclear. We also excluded RCTs in
which attacks were experimentally induced (e.g. by dipping the
hands in cold water) or which did not assess clinical outcomes.

Raynaud’s (primary)
M

us
cu

lo
sk

el
et

al
di

so
rd

er
s

1604

 BMJ Publishing Group Ltd 2004



Some RCTs compared changes in symptoms from baseline within
each treatment group rather than directly comparing outcomes
between treatment groups. These have been described in the
comment sections.

QUESTION What are the effects of treatments for primary
Raynaud’s phenomenon?

OPTION NIFEDIPINE

Six RCTs found that nifedipine reduced the frequency and severity of
attacks over 4–12 weeks compared with placebo, and was rated by
participants as more effective than placebo in improving overall
symptoms. The RCTs found that nifedipine was associated with higher
rates of adverse effects compared with placebo, including flushing,
headache, oedema, and tachycardia.

Benefits: Versus placebo: We found six RCTs comparing nifedipine versus
placebo (457 people, 451 with primary Raynaud’s phenomenon, 2
parallel, 4 crossover trials) (see table 1, p 1611).14–19 All RCTs
found that nifedipine significantly reduced the mean frequency of
attacks over 4–12 weeks compared with placebo.14–19 One RCT
found that nifedipine reduced the mean grade of the most severe
attack over 4 weeks compared with placebo,18 but another RCT
found no significant difference in the mean severity of attacks over
6 weeks.15 Three RCTs found that a significantly higher proportion of
people rated nifedipine as more effective than placebo in improving
overall symptoms.14,15,19

Harms: Five RCTs found higher rates of adverse effects with
nifedipine.14–17,19 The first RCT found that significantly more people
taking nifedipine compared with placebo had oedema (24% with
nifedipine v 0% with placebo; P < 0.01) or flushing (8% with
nifedipine v 0% with placebo; P < 0.01).14 Two people taking
nifedipine had tachycardia. The second RCT found that 10/22
(45%) people taking nifedipine 10 mg, 16/22 (72%) people taking
nifedipine 20 mg, and 6/22 (27%) people taking placebo had
adverse effects (CI not stated).15 The third RCT found no significant
difference between nifedipine and placebo in the overall incidence
of adverse effects, but found that nifedipine significantly increased
the risk of palpitations (7/18 [38.8%] with nifedipine v 1/18 [5.5%]
with placebo; P < 0.05).16 The fourth RCT found that significantly
more people had adverse effects, including headaches, flushing,
and ankle swelling over 8 weeks after crossover with nifedipine
compared with placebo (14/23 [61%] with nifedipine v 2/23 [9%]
with placebo; P = 0.05).17 The fifth RCT found that 16/21 (76%)
people had adverse effects with nifedipine, but did not report
adverse effects with placebo.18 The sixth RCT (34 people) found
that more people had adverse effects, including flushing, head-
ache, and oedema, with nifedipine over 12 weeks after crossover
compared with placebo (26/34 [76%] with nifedipine v 5/34 [15%]
with placebo; P value not stated).19

Comment: One of the RCTs included six people with secondary Raynaud’s
phenomenon.19
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OPTION NICARDIPINE

One RCT found that nicardipine decreased the frequency of Raynaud’s
attacks over 8 weeks after crossover compared with placebo, but found
no significant difference in the severity of attacks. Another RCT found no
significant difference in frequency, severity, or duration of attacks with
nicardipine compared with placebo, but it is likely to have been too small
to exclude a clinically important difference in outcomes.

Benefits: We found two RCTs.20,21 The first RCT (69 people with primary
Raynaud’s, crossover design, outcomes assessed after crossover;
see comment below) found that nicardipine significantly decreased
the frequency of attacks over 8 weeks compared with placebo
(attacks/week: 4.9 with nicardipine v 5.8 with placebo; mean
difference 0.9, 95% CI 0 to 2.2; P = 0.02) and reduced overall
disability (measured on a visual analogue scale of 10 cm where 0
represented no disability; mean 2.6 with nicardipine v 3.3 with
placebo; P = 0.018), but found no significant difference in the
severity of attacks (measured on a scale of 1–4 where 1 repre-
sented mild and 4 highly severe; 1.36 with nicardipine v 1.55 with
placebo; mean difference in severity 0.2, 95% CI 0 to 0.4; P
reported as non-significant; no further data provided).20 The second
RCT (25 people, 16 with primary Raynaud’s phenomenon, crosso-
ver design, outcomes assessed after crossover; see comment
below) found no significant difference in frequency, severity, or
duration of attacks at 6 weeks between nicardipine 30 mg twice
daily and placebo (analysis in 16 people with primary Raynaud’s;
mean frequency 4.4 attacks/day with nicardipine v 4.4 attacks/day
with placebo; mean severity of attacks on a 10 point scale where 0
represented no pain; 3.5 with nicardipine v 3.7 with placebo; mean
duration of attacks 13 minutes with nicardipine v 11 minutes with
placebo; reported as non-significant for all outcomes; no further
data provided).21 The RCT is likely to have been too small to exclude
a clinically important difference in outcomes.

Harms: The first RCT found that 7/69 (10%) people withdrew from the trial
because of adverse effects: five people while taking nicardipine and
two while taking placebo.20 In the second RCT, three people
withdrew because of adverse effects (including flushing, headache,
and palpitations), two while taking nicardipine, and one while taking
placebo.21

Comment: The second RCT included nine people with secondary Raynaud’s
phenomenon.21 The results of the crossover trials should be viewed
with caution as no precrossover results were available and results
may not allow for confounding factors such as inadequate washout
and the naturally variable course of Raynaud’s phenomenon.20,21

OPTION AMLODIPINE

We found no good RCTs.

Benefits: We found no RCTs that provided between group comparisons of
amlodipine versus placebo (see comment below).

Harms: We found no good RCTs (see comment below).
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Comment: We found one RCT that presented within group comparisons of
changes in outcomes from baseline (24 people, 15 with primary
Raynaud’s phenomenon, crossover design, outcomes assessed
after crossover).22 It found that amlodipine significantly reduced the
number of acute attacks a week from baseline at 7 weeks (from
11.8 attacks/week at baseline to 8.6 attacks/week after treatment;
P < 0.001) and reduced the severity of attacks from baseline (from
a discomfort score of 7.8 at baseline to 5.1 after treatment).
However, the RCT did not assess the significance of the difference in
frequency and severity of attacks between groups. It found that
amlodipine was associated with ankle oedema (55% of people
taking amlodipine v 0% of people taking placebo), flushing, and
headaches compared with placebo (10–20% with amlodipine v 0%
with placebo).22 The RCT included people with secondary Ray-
naud’s phenomenon, so results may not be applicable in people
with primary Raynaud’s phenomenon.

OPTION DILTIAZEM

We found no good RCTs.

Benefits: We found no good RCTs (see comment below).

Harms: We found no good RCTs (see comment below).

Comment: One crossover RCT (30 people, 19 with primary Raynaud’s phenom-
enon, outcomes assessed after crossover) found that diltiazem
significantly reduced the number of attacks compared with placebo
(mean reduction in attacks from baseline 22.9/month with
diltiazem v 4.6/month with placebo; P = 0.01) and reduced dura-
tion of attacks (mean reduction from baseline 444 minutes/month
with diltiazem v 160 minutes/month with placebo; P < 0.01) over 8
weeks.23 The results of this RCT should be interpreted with caution
as it reported comparisons from baseline, thus removing the ben-
efits of randomisation, and the results are not intention to treat
(8/30 [27%] withdrew from the trial). Two people withdrew from the
trial because of adverse effects (rash or headache) while taking
diltiazem. The RCT included people with secondary Raynaud’s
phenomenon, so results may not be fully applicable in people with
primary Raynaud’s phenomenon.

OPTION NAFTIDROFURYL OXALATE

One RCT found that, compared with placebo, naftidrofuryl oxalate
reduced the duration and intensity of Raynaud’s attacks over 2 months
and reduced the impact of attacks on daily activities.

Benefits: We found one RCT (102 people, 87 with primary Raynaud’s phe-
nomenon) comparing naftidrofuryl oxalate 600 mg daily versus
placebo for 2 months.24 It found that, over 2 months, naftidrofuryl
oxalate significantly reduced the duration of attacks (measured as
pain for < 15 minutes, for 15–30 minutes, or for > 30 minutes;
overall P < 0.05; people who had pain for < 15 minutes; 28/51
[55%] with naftidrofuryl v 17/45 [38%] with placebo; P value not
stated), intensity of attacks (measured as no pain, mild pain, strong
pain; overall P < 0.001; people who had no pain 13/50 [26%] with
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naftidrofuryl v 3/49 [6%] with placebo; P value for this comparison
not stated), and reduced the impact of attacks on daily activities
compared with placebo (measured as no impact, weak impact,
important impact; overall P < 0.05; people for whom Raynaud’s
had no impact on daily life 16/51 [31%] with naftidrofuryl v 8/49
[16%] with placebo; P value not stated) over 2 months.24

Harms: The RCT found no adverse effects associated with naftidrofuryl
oxalate.24

Comment: The RCT included people with secondary Raynaud’s phenomenon,
so results may not be applicable in people with primary Raynaud’s
phenomenon.24

OPTION INOSITOL NICOTINATE

Two RCTs provided insufficient evidence to assess inositol nicotinate.

Benefits: We found two RCTs.25,26 The first RCT (23 people with primary
Raynaud’s phenomenon) compared inositol nicotinate (4 g daily)
versus placebo for 84 days during the winter.25 It found that,
compared with placebo, people taking inositol nicotinate had fewer
and shorter attacks over 84 days, but the difference was not
significant (P reported as non-significant; no further data provided).
The RCT is likely to have been too small to exclude a clinically
important difference.25 The second RCT (65 people, 54 with pri-
mary Raynaud’s phenomenon) found that, compared with placebo,
more people taking inositol nicotinate 2 g twice daily improved over
12 weeks (as measured by a 5 point scale from 0 [no problem] to 5
[very severe]), but the difference was not significant (19/34 [56%]
people scored 0–1 with inositol v 11/33 [33%] with placebo;
RR 1.58, 95% CI 0.90 to 2.76; calculated from data in the paper;
see comment below).26

Harms: The first RCT found no adverse effects associated with inositol
nicotinate.25 In the second RCT, three people taking inositol nicoti-
nate withdrew from the trial because of gastrointestinal disturbance
or dizziness compared with one person taking placebo.26

Comment: The second RCT included people with secondary Raynaud’s phe-
nomenon, so results may not be fully applicable in people with
primary Raynaud’s phenomenon.26

OPTION PRAZOSIN

One small crossover RCT found no clear evidence of benefit from
prazosin. It found that prazosin reduced the number and duration of
attacks over 6 weeks after crossover compared with placebo, but found
no significant difference in the severity of attacks.

Benefits: We found one RCT (24 people, 14 with primary Raynaud’s phenom-
enon, crossover design, outcomes assessed after crossover; see
comment below) comparing prazosin (1 mg twice daily) versus
placebo.27 It found that, compared with placebo, prazosin signifi-
cantly reduced the mean number of attacks over 6 weeks after
crossover (attacks/day; 2.5 with prazosin v 4.1 with placebo;
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P = 0.003) and reduced duration of attacks (21.9 minutes with
prazosin v 29.9 minutes with placebo; P = 0.02), but found no
difference in the severity of attacks (measured on a 10 point scale
where 0 represented no pain; 4.1 with prazosin v 4.8 with placebo;
P = 0.11).

Harms: The RCT found that 50% of people taking prazosin had adverse
effects, including dizziness and palpitations, compared with 29% of
people taking placebo.27

Comment: The results of the RCT should be viewed with caution as no
precrossover results were available and results may not allow for
confounding factors such as inadequate washout and the naturally
variable course of Raynaud’s phenomenon.27 The RCT included
people with secondary Raynaud’s phenomenon, so results may not
be fully applicable in people with primary Raynaud’s phenomenon.

OPTION MOXISYLYTE (THYMOXAMINE)

We found no good RCTs of moxisylyte (thymoxamine).

Benefits: We found no RCTs of moxisylyte that assessed clinical outcomes.

Harms: We found no good RCTs.

Comment: None.
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Shoulder pain
Search date June 2003

Cathy Speed and Brian Hazleman

QUESTIONS

Effects of treatments . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .1616

INTERVENTIONS

Likely to be beneficial
Laser treatment . . . . . . . . . .1624
Physiotherapy (manual treatment

and exercises) . . . . . . . . . .1622
Surgical arthroscopic

decompression . . . . . . . . .1628

Unknown effectiveness
Arthroscopic laser subacromial

decompression . . . . . . . . .1629
Electrical stimulation . . . . . . .1625
Extracorporeal shock wave

therapy . . . . . . . . . . . . . . .1627
Ice. . . . . . . . . . . . . . . . . . . .1625
Intra-articular corticosteroid

injection . . . . . . . . . . . . . .1619
Intra-articular guanethidine . .1626
Intra-articular non-steroidal

anti-inflammatory drugs . . .1617
Multidisciplinary biopsychosocial

rehabilitation . . . . . . . . . . .1629
Opiates . . . . . . . . . . . . . . . .1617

Oral corticosteroids . . . . . . . .1621
Oral non-steroidal

anti-inflammatory drugs . . .1616
Paracetamol . . . . . . . . . . . . .1617
Phonophoresis . . . . . . . . . . .1626
Subacromial corticosteroid

injection . . . . . . . . . . . . . .1617
Topical non-steroidal

anti-inflammatory drugs . . .1617
Transdermal glyceryl

trinitrate . . . . . . . . . . . . . .1626

Unlikely to be beneficial
Ultrasound . . . . . . . . . . . . . .1623

To be covered in future updates
Acupuncture
Myofascial trigger point injections
Regional nerve blockade
Surgery in specific shoulder

disorders

See glossary, p 1629

Key Messages

¶ Shoulder pain is not a specific diagnosis. Well designed, double blind RCTs of
specific interventions in specific shoulder disorders are needed. Systematic
reviews have found RCTs mostly with poor methods, and pronounced hetero-
geneity of study populations and outcome measures. We found insufficient
evidence on the effects of most interventions in people with non-specific
shoulder pain.

¶ Laser treatment One systematic review found three small RCTs. Two of the
RCTs found that laser improved pain after 2–3 weeks compared with placebo,
and one RCT found no significant difference at 8 weeks between treatments,
although it may have lacked power to detect a difference. One additional RCT
found that laser significantly increased recovery rates at 1 month compared
with placebo.

¶ Physiotherapy (manual treatment and exercises) One RCT in people with
mixed shoulder disorders found that physiotherapy improved function at
4 weeks compared with no treatment. One RCT in people with rotator cuff
disease found that a supervised exercise regimen plus advice on pain

M
usculoskeletaldisorders
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management improved pain and function compared with no exercise regimen
at 6 months and 2.5 years. One RCT in people with adhesive capsulitis found
that intra-articular steroids improved pain and function at 6 weeks compared
with physiotherapy, although the magnitude of effect declined by 12 months.

¶ Surgical arthoscopic decompression/forced manipulation One RCT found
that arthroscopic decompression by experienced surgeons followed by physi-
otherapy improved pain and function compared with sham laser but not
compared with supervised exercises at 6 months and 2.5 years. One small RCT
found that forced manipulation plus intra-articular hydrocortisone injection
increased recovery rate at 3 months compared with intra-articular hydrocorti-
sone injection alone.

¶ Arthroscopic laser subacromial decompression One systematic review
found no RCTs on arthroscopic subacromial decompression.

¶ Electrical stimulation Three small RCTs provided insufficient evidence about
the effects of electrical stimulation in people with shoulder pain.

¶ Extracorporeal shock wave therapy Small and limited RCTs provided insuf-
ficient evidence about the effects of extracorporeal shock wave therapy
compared with sham treatment or no treatment in people with non-calcifying
rotator cuff tendinosis and chronic suprapinatus tendinosis. There was limited
evidence of benefit in people with calcific tendinitis.

¶ Ice One small RCT provided insufficient evidence about the effects of ice.
¶ Intra-articular corticosteroid injection We found inconclusive evidence

about the effects of intra-articular steroids, with or without local anaesthetic or
physiotherapy, compared with placebo or physiotherapy alone in people with
shoulder pain.

¶ Intra-articular guanethidine We found no systematic review or RCTs of
intra-articular guanethidine in people with non-arthritic shoulder pain.

¶ Multidisciplinary biopsychosocial rehabilitation One systematic review
found no good quality RCTs of multidisciplinary biopsychosocial rehabilitation in
people with shoulder pain.

¶ Oral corticosteroids Two small RCTs found no evidence of reduced pain or
improved abduction with oral corticosteroids compared with placebo or no
treatment at 4–8 months. Adverse effects of corticosteroids are well docu-
mented (see asthma, p 1966).

¶ Oral non-steroidal anti-inflammatory drugs One systematic review and one
additional RCT provided insufficient evidence to draw reliable conclusions
about the effects of oral non-steroidal anti-inflammatory drugs compared with
placebo in people with non-specific shoulder pain.

¶ Phonophoresis We found no RCTs solely in people with shoulder pain.
¶ Subacromial corticosteroid injection We found no RCTs comparing subac-

romial injection of steroids versus placebo. Three small RCTs in people with
rotator cuff tendinitis and one small RCT in people with subacromial impinge-
ment provided insufficient evidence to compare the clinical effects of corticos-
teroid plus lidocaine versus lidocaine alone. One RCT found no significant
difference between subacromial steroid plus lidocaine and physiotherapy in
terms of diability or successful outcome at 6 months in people attending their
general practitioner because of a new episode of unilateral shoulder pain, but
found that steroid injection increased the need for repeat consultation or other
interverntions.

¶ Transdermal glyceryl trinitrate We found no reliable RCTs.

Shoulder pain
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¶ Ultrasound One RCT identified by a systematic review found that ultrasound
significantly improved pain and quality of life at the end of treatment (6 weeks)
in people with calcific tendinitis, but found no significant difference at 9
months. Four other RCTs identified by the review found no significant difference
between ultrasound and sham ultrasound, but may have been too small to
detect a clinically important difference.

¶ Paracetamol or opiates; topical or intra-articular non-steroidal anti-
inflammatory drugs We found no RCTs about these interventions.

DEFINITION Shoulder pain arises in or around the shoulder from the gleno-
humeral, acromioclavicular, sternoclavicular, “subacromial”, and
scapulothoracic articulations, and surrounding soft tissues. Regard-
less of the disorder, pain is the most common reason for consulting
a practitioner. In adhesive capsulitis (frozen shoulder), pain is
associated with pronounced restriction of movement. For most
shoulder disorders, diagnosis is based on clinical features, with
imaging studies playing a role in some people. Post-stroke shoulder
pain is not addressed in this chapter.

INCIDENCE/
PREVALENCE

Each year in primary care in the UK, about 1% of adults aged over
45 years present with a new episode of shoulder pain.1 Prevalence
is uncertain, with estimates from 4–20%.2–6 One community survey
(392 people) found a 1 month prevalence of shoulder pain of 34%.7

A second community survey (644 people aged ≥ 70 years) reported
a point prevalence of 21%, with a higher frequency in women than
men (25% v 17%).8 Seventy per cent of cases involved the rotator
cuff. One survey of 134 people in a community based rheumatology
clinic found that 65% of cases were rotator cuff lesions; 11% were
caused by localised tenderness in the pericapsular musculature;
10% acromioclavicular joint pain; 3% glenohumeral joint arthritis;
and 5% were referred pain from the neck.9 One survey found that,
in adults, the annual incidence of frozen shoulder was about 2%,
with those aged 40–70 years most commonly affected.10 The age
distribution of specific shoulder disorders in the community is
unknown.

AETIOLOGY/
RISK FACTORS

Rotator cuff disorders are associated with excessive overloading,
instability of the glenohumeral and acromioclavicular joints, muscle
imbalance, adverse anatomical features (narrow coracoacromial
arch and a hooked acromion), cuff degeneration with ageing,
ischaemia, and musculoskeletal diseases that result in wasting of
the cuff muscles.11–14 Risk factors for frozen shoulder include
female sex, older age, shoulder trauma, surgery, diabetes, cardi-
orespiratory disorders, cerebrovascular events, thyroid disease, and
hemiplegia.10,15,16 Arthritis of the glenohumeral joint can occur in
numerous forms, including primary and secondary osteoarthritis,
rheumatoid arthritis, and crystal arthritides.11

PROGNOSIS One survey in an elderly community found that most people with
shoulder pain were still affected 3 years after the initial survey.17

One prospective cohort study of 122 adults in primary care found
that 25% of people with shoulder pain reported previous episodes
and 49% reported full recovery at 18 months’ follow up.18

AIMS OF
INTERVENTION

To reduce pain and to improve range of movement and function,
with minimal adverse effects.
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OUTCOMES Pain scores (overall score, on activity, at night, at rest, during the
day, analgesia count); range of movement measures; assessment
of overall severity (self assessed or by blinded assessor); functional
score; global improvement scores (self assessed or by blinded
assessor); tenderness; strength; stiffness; and adverse effects of
treatment. The shoulder pain and disability index (SPADI) (see
glossary, p 1630) is a validated shoulder related pain and disability
questionnaire.19–24 Other validated participant rated disability
scores have been developed.20

METHODS Clinical Evidence search and appraisal June 2003. We found some
articles that were not published in English; these articles are being
translated and, if appropriate, will be included in future updates.

QUESTION What are the effects of treatments?

OPTION ORAL NON-STEROIDAL ANTI-INFLAMMATORY DRUGS

One systematic review and one additional RCT provided insufficient
evidence to draw reliable conclusions about the effects of oral
non-steroidal anti-inflammatory drugs compared with placebo in people
with non-specific shoulder pain.

Benefits: Versus placebo: We found one systematic review (search date
1998, 4 small RCTs, 151 people with shoulder pain for more than
72 hours)25 and one additional RCT.26 The review pooled results
from RCTs that reported sufficient data (90 people with rotator cuff
tendinitis) and found no significant reduction in pain and no
significant improvement in abduction between oral non-steroidal
anti-inflammatory drugs (NSAIDs — diclofenac, naproxen) and pla-
cebo after 4 weeks (pain: visual analogue scale, WMD +3%, 95%
CI –19% to +25% where positive values represent deterioration;
abduction: WMD +26°, 95% CI –9° to +61° where positive values
represent improvement).27,28 The additional RCT (69 people with
acute shoulder pain of less than 96 hours’ duration) found that oral
flurbiprofen (300 mg daily) improved pain relief judged by the
investigator compared with placebo at 14 days (global assessment
by investigator: 30/35 [86%] improved with NSAID v 19/32 [59%]
with placebo; ARR 26%, CI 5% to 46%; NNT 4, 95% CI 3 to 20).26

Harms: Withdrawal because of adverse events occurred in less than 10% of
people in non-randomised comparative studies, but in up to 20% of
people in RCTs. Adverse events were mostly gastrointestinal symp-
toms, skin rash, headache, or dizziness. The review found no
evidence that the incidence or nature of adverse effects varied
among NSAIDs (naproxen, diclofenac, flurbiprofen, indometacin
[indomethacin], etodolac, ibuprofen, fentiazac, phenylbutazone,
piroxicam). We found no systematic review of the adverse effects of
cyclo-oxygenase type II selective agents in people with shoulder
pain (see differences between NSAIDs under the NSAIDs topic,
p 1551).
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Comment: Evidence about the effects of NSAIDs in shoulder disorders is
limited by the lack of standardised approaches: diverse disorders
have been considered under the universal term shoulder pain,
different types of NSAIDs were used, and outcome measures and
follow up periods vary among RCTs. In addition, pain is a symptom,
and so relying on investigator rated pain may not be valid.

OPTION TOPICAL NON-STEROIDAL ANTI-INFLAMMATORY DRUGS

We found no RCTs about the effects of topical non-steroidal
anti-inflammatory drugs in people with shoulder pain.

Benefits: We found no systematic review or RCTs of topical non-steroidal
anti-inflammatory drugs specifically in people with shoulder pain.

Harms: We found no systematic review or RCTs specifically in people with
shoulder pain.

Comment: See topical non-steroidal anti-inflammatory drugs under osteoar-
thritis, p 1560.

OPTION INTRA-ARTICULAR NON-STEROIDAL ANTI-INFLAMMATORY
DRUGS

We found no systematic review or RCTs evaluating intra-articular injection
of non-steroidal anti-inflammatory drugs.

Benefits: We found no systematic review or RCTs evaluating intra-articular
injection of non-steroidal anti-inflammatory drugs.

Harms: We found no RCTs.

Comment: None.

OPTION PARACETAMOL OR OPIATES

We found no RCTs evaluating paracetamol or opiates in people with
shoulder pain.

Benefits: We found no systematic review or RCTs evaluating paracetamol or
opiates in people with shoulder pain.

Harms: We found no RCTs.

Comment: None.

OPTION SUBACROMIAL CORTICOSTEROID INJECTIONS

We found no RCTs comparing subacromial injection of steroids versus
placebo. Three small RCTs in people with rotator cuff tendinitis and one
small RCT in people with subacromial impingement provided insufficient
evidence to compare clinical effects of corticosteroid plus lidocaine with
lidocaine alone. One RCT found no significant difference between
subacromial steroid plus lidocaine and physiotherapy in terms of
disability or successful outcome at 6 months in people attending their
general practitioner because of a new episode of unilateral shoulder pain,
but found that steroid injection increased the need for repeat
consultation or other intervention.
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Benefits: Versus placebo: We found no RCTs. Plus lidocaine versus
lidocaine alone: We found one systematic review (search date
2002, 4 RCTs).29 The first RCT identified by the review (50 people
with rotator cuff tendinitis) compared three treatments: subacro-
mial triamcinolone plus lidocaine (1 mL of 80 mg/mL triamcinolone
plus 2 mL of 0.5% lidocaine); subacromial lidocaine (3 mL of
0.5%); and oral diclofenac plus subacromial lidocaine (diclofenac
50 mg 3 times daily plus 3 mL of 0.5% lidocaine). It found that
subacromial triamcinolone plus lidocaine significantly increased
clinical response rates at 4 weeks compared with lidocaine alone,
but it found no significant difference in pain (clinical response
defined as improvement in a combination of overall pain severity
score, range of active abduction, and limitation of function: 70% for
triamcinolone plus lidocaine v 0% for lidocaine alone; P < 0.001;
reduction in pain: WMD +7%, 95% CI –33% to +47%). The second
RCT identified by the review (55 people with rotator cuff tendinitis)
found no significant difference between subacromial methylpred-
nisolone (40 mg) plus lidocaine (1 mL of 1%) and lidocaine alone
for pain or remission rate at 12 weeks (pain using visual analogue
scale 0–30: median pain improved by 8 points with active treat-
ment v 8 points with placebo; P value not reported; remission
defined as score of 0 on pain, active abduction, flexion, and external
rotation: 32% in remission with corticosteroids v 26% with placebo;
P value not reported). The third RCT in the review (published in
abstract form only; 52 people with rotator cuff tendinitis or partial
tear, of whom results for 41 people reported) found no significant
difference between lidocaine (4 mL of 2%) plus betamethasone
(1 mL with 6 mg) and lidocaine (5 mL of 2%) alone for clinical
response at 6 months (response rate, measured by American
Shoulder and Elbow Surgeons criteria: P = 0.77; no further data
reported). The fourth RCT in the review (40 people with subacromial
impingement who received physiotherapy) found that triamcinolone
acetonide (2 mL with 40 mg) plus lidocaine (4 mL of 1%) signifi-
cantly reduced pain compared with lidocaine alone (6 mL of 1%),
but found no significant difference in activities of daily living after a
mean follow up of about 30 weeks (moderate or severe pain: 3/19
[16%] with corticosteroid plus lidocaine v 15/21 [71%] with lido-
caine alone; P value not reported). Loss to follow up was not clear,
and it was not clear whether analysis was by intention to treat. The
timing of follow up ranged from 12–55 weeks. Combined intra-
articular and subacromial corticosteroid injections: We found
one systematic review (search date 2002, 2 RCTs).29 The first RCT
(100 people with pain or tenderness over supraspinatus during
preceding 3 months) compared four treatments: intra-articular plus
subacromial triamcinolone plus lidocaine plus oral naproxen; intra-
articular plus subacromial triamcinolone plus lidocaine; intra-
articular plus subacromial lidocaine plus oral naproxen; and pla-
cebo (intra-articular plus subacromial lidocaine).28 It found that
intra-articular plus subacromial triamcinolone plus lidocaine
increased remission rates compared with placebo at 4 weeks
(remission defined as a perfect score in active abduction, pain, and
limitation of function: 28% for triamcinolone v 8% for placebo; P
value not reported).28 The second RCT in the review (42 people with
adhesive capsulitis and night pain) compared four treatments:
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subacromial plus intra-articular steroid; mobilisation; ice therapy;
and no treatment. It found no significant difference between treat-
ment groups at 6 months (no data reported).30 Plus lidocaine
versus physiotherapy: We found one RCT (207 people attending
general practitioner with new episode of unilateral shoulder pain).31

It found no significant difference between subacromial methylpred-
nisolone (40 mg) plus lidocaine (4 mL of 1%) and physiotherapy (8
sessions over 6 weeks) in disability or successful outcome at 6
months (disability, measured on validated shoulder disability ques-
tionnaire from 0 [no disability] to 23 [severe disability]: mean
difference 1.4, 95% CI –0.2 to +3.0; successful outcome defined
as 50% drop in disability score from baseline: 53% with injection v

60% with physiotherapy; difference 7%, 95% CI –6.8% to
+20.4%). It found that steroid injection significantly increased the
combined outcome of repeat consultation or other intervention for
shoulder pain compared with physiotherapy (57% v 40%; difference
17%, 95% CI 4% to 31%).

Harms: The first RCT included in the review (50 people with rotator cuff
tendinitis) found no adverse effects with subacromial corticosteroid
plus lidocaine compared with lidocaine alone, apart from mild
discomfort.27 Another RCT (50 people with rotator cuff tendinitis
receiving treatments of interest) found a similar adverse event rate
with subacromial plus intra-articular corticosteroid injection and
with placebo (3/25 [12%, mild gastrointestinal symptoms; pityriasis
rosea 2 days after the injection; increased frequency of urination]
with corticosteroid injection v 3/25 [12%, mild gastrointestinal
symptoms; diarrhoea; vasovagal reaction] with placebo).28

Comment: Range of movement is not a satisfactory surrogate measure of
function. We found no evidence on the accuracy of placement of
subacromial injections.

OPTION INTRA-ARTICULAR CORTICOSTEROID INJECTIONS

We found inconclusive evidence about the effects of intra-articular
steroids, with or without local anaesthetic or physiotherapy, compared
with placebo or physiotherapy alone in people with shoulder pain.

Benefits: Versus placebo: We found no systematic review, but we found one
RCT.32 The RCT (93 people with adhesive capsulitis) compared four
treatments: intra-articular steroid injection (40 mg triamcinalone
hexacetonide under fluoroscopic control) plus physiotherapy; ster-
oid injection alone; saline injection plus physiotherapy; and saline
injection alone.32 It found that intra-articular steroids (with or
without physiotherapy) significantly improved pain and disability at
6 weeks compared with placebo, but found no significant difference
at 12 months (improvement in SPADI [see glossary, p 1630] score
at 6 weeks: 46.5 with steroid plus physiotherapy v 36.7 with steroid
alone v 18.9 with placebo; P = 0.0004 for both steroid treatments
v placebo; 12 months: 48.3 with steroid plus physiotherapy v 50.1
with steroid alone v 47.2 with placebo; P value not reported). Plus
lidocaine (lignocaine) versus lidocaine alone: We found one
systematic review (search date 2002, 2 RCTs).29 The first RCT
identified by the review (48 people with frozen shoulder) compared
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four treatments: intra-articular methylprednisolone plus lidocaine;
intra-articular lidocaine; intra-bursal methylprednisolone plus lido-
caine; and intra-bursal lidocaine.33 It found no significant difference
between intra-articular methylprednisolone plus lidocaine and lido-
caine alone in pain score or shoulder motion at 24 weeks (pain on
6 point pain scale [0 = no pain; 5 = most severe]: improvement of
about 1 in point both groups [absolute score about 3 in both
groups]; P > 0.05; shoulder motion: improvement of about 50° in
both groups [absolute range of movement about 350° in both
groups]; P > 0.05).33 The second RCT in the review (60 people with
rotator cuff lesions, 12 in each treatment group) compared five
treatments: tolmetin plus methyl prednisolone plus lidocaine;
methyl prednisolone plus lidocaine; acupuncture; ultrasound; and
placebo. It found no significant difference between intra-articular
injection and placebo in pain or treatment success at 4 weeks (pain
on a 100 mm visual analogue scale: 29.2 mm with intra-articular
injection v 22.0 mm with placebo; P value not reported). These two
RCTs may have been too small to detect a clinically important
difference. Combined intra-articular and subacromial
corticosteroid injections versus placebo: See sub-acromial
corticosteroid injection, p 1618. Versus physiotherapy: The sys-
tematic review identified one RCT and we found one subsequent
RCT.29,32 The RCT identified by the review (109 people with adhe-
sive capsulitis) compared up to three injections of 40 mg intra-
articular triamcinalone acetonide versus 12 physiotherapy sessions
over 6 weeks.34 It found that steroid injection significantly increased
success rates at 7 weeks compared with physiotherapy, but the
difference in severity score was less significant at 52 weeks (suc-
cess defined as complete recovery or much improved at 7 weeks:
40/52 [77%] with steroids v 26/56 [46%] with physiotherapy;
RR 1.66, 95% CI 1.21 to 2.28: mean improvement in severity score
at 52 weeks: 70 with steroids v 59 with physiotherapy; difference
11, 95% CI 1 to 23). The subsequent RCT (93 people with adhesive
capsulitis) compared four treatments: 40 mg intra-articular triam-
cinalone hexacetonide under fluoroscopic control plus physi-
otherapy; steroid injection alone; saline injection plus physi-
otherapy; and saline injection alone.32 It found that steroid alone
significantly improved pain and disability at 6 weeks compared with
physiotherapy alone, but found no significant difference at 12
months (improvement in SPADI score at 6 weeks: 36.7 with steroid
alone v 22.2 with physiotherapy alone; P < 0.05; 12 months: 50.1
with steroid alone v 45.5 with physiotherapy alone; P value not
reported).

Harms: Intra-articular injections are rarely associated with infection (esti-
mated at 1/14 000 to 1/50 000 injections).35,36 An acute self
limited synovitis was reported in up to 2% of people. Prevalence of
tendon rupture, including rupture of the bicipital tendon and rotator
cuff, was reported in less than 1% of people after local injection of
corticosteroids.35 Subcutaneous fat necrosis or skin atrophy was
found in less than 1%. Corticosteroid arthropathy and osteonecrosis
were rare (< 0.8%) and seem to affect mostly weight bearing
joints.27 One RCT identified by the systematic review29 compared
corticosteroid injection versus physiotherapy in painful stiff shoul-
ders, and reported that corticosteroids were associated with more
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facial flushing (9/52 [17%] people treated with corticosteroid injec-
tions v 1/56 [2%] treated with physiotherapy) and more new
menstrual irregularities (6/52 [12%] people treated with local
corticosteroid injections v 0/56 [0%] after physiotherapy).34 The
RCT comparing steroid with and without physiotherapy versus
placebo did not report harms.32

Comment: Few RCTs of interventions in shoulder pain used high quality
methods. One case control study found that clinical outcome
correlated with accuracy of injection.37 Another case control study
found that only 10% of intra-articular injections were placed cor-
rectly even by experienced operators.38 Confirmation of injection
accuracy can be obtained with fluoroscopy or ultrasound. Different
doses: We found one RCT (57 people with frozen shoulder).39 It
found that higher dose (40 mg) compared with lower dose (10 mg)
triamcinolone injection significantly reduced pain after 6 weeks
(change on 100 mm visual analogue scale: 31 mm with low dose v

49 mm with high dose; CI not reported; P < 0.01), movement
restriction, and self rated functional impairment (change on 4 point
ordinal scale: 0.7 with low dose v 1.3 with high dose; CI not
reported; P = 0.03), but did not significantly improve sleep distur-
bance. The RCT found no significant difference in any outcome after
6 months.

OPTION ORAL CORTICOSTEROIDS

Two small RCTs found no evidence of reduced pain or improved abduction
with oral corticosteroids compared with placebo. Adverse effects of
corticosteroids are well documented.

Benefits: Versus placebo: We found no systematic review but found one RCT
(32 people with frozen shoulder), which compared oral corticoster-
oids (cortisone acetate, 200 mg a day for first 3 days, 100 mg up to
day 14, then 12.5 mg every 2 days up to 4 weeks) versus pla-
cebo.40 It found no evidence that oral corticosteroids reduced pain
more than placebo after 18 weeks, but inter-group comparisons
were not reported (mean improvement of 4 point rating scale
[0 = no pain, 3 = severe pain]: from 1.4 at baseline to 0.5 with oral
corticosteroids v 1.4 at baseline to 0.6 with placebo; P values not
reported).40 Plus home exercise versus home exercise alone:
We found one small RCT (40 people with frozen shoulder).41 People
in both groups also took non-salicylate analgesics and diazepam
(5 mg) at night as needed. It found no significant difference
between oral corticosteroids (10 mg for 4 weeks and 5 mg for a
further 2 weeks) plus advice on home pendular excercises and
advice alone for pain at 8 months (no figures available).41

Harms: Adverse effect of corticosteroids are well documented (see rheu-
matoid arthritis, p 000 and asthma, p 1966). One RCT (40 people
with frozen shoulder) reported mild indigestion in two people, which
settled after reducing the dose of oral corticosteroids below
10 mg.41 No other adverse events were reported. The other RCT did
not report adverse events.40

Comment: None.
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OPTION PHYSIOTHERAPY (MANUAL TREATMENT AND EXERCISES)

One RCT in people with mixed shoulder disorders found that
physiotherapy improved function at 4 weeks compared with no treatment.
One RCT in people with rotator cuff disease found that a supervised
exercise regimen plus advice on pain management improved pain and
function compared with no exercise regimen at 6 months and 2.5 years.
One RCT in people with adhesive capsulitis found that intra-articular
steroids improved pain and function at 6 weeks compared with
physiotherapy, although the magnitude of effect declined by 12 months.

Benefits: Versus placebo or no treatment: We found one systematic review
(search date 2002, 3 RCTs).42 The first RCT identified by the review
(66 people with mixed shoulder disorders) found that physiotherapy
plus home exercises significantly increased recovery and improved
function at 4 weeks compared with no treatment (recovery
RR 7.74, 95% CI 1.97 to 30.32; improved function RR 1.53, 95%
CI 0.98 to 2.39).43 The second RCT identified by the review (125
people with rotator cuff disease) compared three treatments: exer-
cise supervised by an experienced physiotherapist plus home exer-
cises plus pain management; arthroscopic decompression plus
physiotherapy; and sham laser over 6 weeks.44 It found that
physiotherapy significantly improved Neer score (see glossary,
p 1630) compared with sham laser at 6 months (median Neer
score 86 with physiotherapy v 66 with sham laser: P < 0.001).
Long term follow up of 110 participants from the RCT found that
physiotherapy significantly increased success rate compared with
sham laser at 2.5 years (success defined as Neer score > 80:
27/44 [61%] with physiotherapy v 7/28 [25%] with sham laser;
P < 0.01).45 The third small RCT identified by the review (42 people
with adhesive capsulitis and night pain) compared four treatments:
subacromial plus intra-articular steroid; Maitland mobilisation (see
glossary, p 1629) ; ice therapy; and no treatment. It found no
significant difference in pain or range of motion between treatment
groups at 3 months (no data reported). The RCT may have lacked
power to detect a clinically important difference.30 Versus surgical
arthoscopic decompression: See surgery, p 1628. Versus intra-
articular corticosteroids: See intra-articular corticosteroids,
p 1619.

Harms: One RCT comparing physiotherapy versus corticosteroid injection in
people with painful stiff shoulders found frequent adverse effects in
both groups (32/57 [56%] with physiotherapy v 30/57 [53%] with
corticosteroid injection). After physiotherapy, these effects lasted
longer than 2 days in 13% of people.34 Fever during treatment was
found in 1% of people and local skin irritation in 2% of people; 4%
of people reported tingling, radiation of pain down the arm, or slight
swelling after treatment.

Comment: Studies on the effects of physiotherapy in shoulder disorders are
limited by the lack of standardised approaches. Diverse disorders
are considered under the universal term shoulder pain, diverse
forms of physiotherapy have been evaluated, and outcome meas-
ures and follow up periods vary.
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OPTION ULTRASOUND

One RCT identified by a systematic review found that ultrasound
significantly improved pain and quality of life at the end of treatment (6
weeks) in people with calcific tendinitis but found no significant
difference at 9 months. Four other RCTs identified by the review found no
significant difference between ultrasound and sham ultrasound but may
have been too small to detect a clinically important difference.

Benefits: Versus placebo or no treatment: We found one systematic review
(search date 2002, 5 RCTs).42 The review included studies in
people with different clinical conditions.42 The first RCT in the review
(180 people with either pain over deltoid on movement or reduced
range of shoulder movement, who had failed to respond to 6
sessions of exercise) compared five treatments: pulsed ultrasound;
dummy ultrasound; bipolar interferential electrotherapy; dummy
electrotherapy; and dummy electrotherapy plus dummy ultra-
sound.46 It assessed recovery using a 7 point Likert scale scored
from “very large improvement, including recovery“ to ”very much
worse”. It found no significant difference in the proportion rating
themselves as “very large improvement” between ultrasound and
either no treatment or dummy ultrasound at 6 weeks (26% with
ultrasound v 19% with dummy ultrasound; difference 7%, 95% CI
–7% to +20%; 26% with ultrasound v 20% with no treatment;
difference 6%, 95% CI –16% to +17%). Similarly, it found no
significant difference between ultrasound and control for functional
status, pain, or range of movement after 12 months. The second
RCT in the review (randomised 70 shoulders in 63 people with
calcific tendinitis) compared pulsed ultrasound (frequency 890 Hz;
intensity 2.5 W/cm2; pulsed mode 1 : 4) versus sham treatment
over the area of calcification.47 The first 15 treatments were given
daily (5 times weekly) and the remainder three times weekly for 3
weeks. The treating therapist was blind to treatment allocation.
Nine people (9 shoulders) did not complete the treatment: three in
the ultrasound group and six in the sham group, two in the latter
because of pain. The RCT found that ultrasound significantly
improved pain and quality of life at the end of treatment (6 weeks)
but found no significant difference at 9 months (6 weeks: mean
improvement in 15 point pain score was 6.4 with ultrasound v 1.6
with sham; P < 0.001; mean improvement in 10 point quality of life
score was 2.6 with ultrasound v 0.4 with sham; P = 0.002; 9
months: mean improvement in 15 point pain score 5.7 points with
ultrasound v 4.0 points with sham; P = 0.23; mean improvement in
10 point quality of life score 2.4 with ultrasound v 1.9 with sham;
P = 0.52).47 The third RCT in the review (60 people with rotator cuff
lesions) compared five treatments: ultrasound (no details reported);
tolmetin plus methyl prednisolone plus lidocaine; methyl pred-
nisolone plus lidocaine; acupuncture; and placebo. It found no
significant difference between ultrasound and placebo in pain or
treatment success at 4 weeks, although the study may have lacked
power to detect clinically important differences (mean pain score on
a 100 mm visual analogue scale from baseline to 4 weeks: 48.2 to
41.2 with ultrasound v 52.2 to 22.0 with placebo; P value not
reported).48 The fourth RCT in the review (20 people with shoulder
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pain and limited movement for > 1 month) found similar propor-
tions of people with either minimal or no pain after 4 weeks between
ultrasound (1 MHz, 1.2 W/cm2 , for 6 minutes) compared with sham
ultrasound, although the study may have lacked power to detect
clinically important effects (7/11 [64%] with ultrasound v 4/9 [44%]
with placebo; P value not reported).49 The fifth RCT in the review (61
people with rotator cuff disease without tear) found no significant
difference between pulsed ultrasound (1.0 MHz, on : off ratio 1 : 4,
intensity 1.0 W/cm2, 10 minutes) and placebo in pain or function
after 12 months (difference in pain scored using index from 1 to 5,
no further details: 0.1, 95% CI –0.1 to +0.3; difference in function
using Activities of Daily Living index scored from 2 to 10, no further
details: –0.2, 95% CI –0.5 to +0.1).50

Harms: None of the RCTs included in the review assessed harms of
ultrasound.42

Comment: In most RCTs, with the exception of the most recent (second RCT in
the review47), there was considerable heterogeneity of the groups,
interventions, and follow up duration among the RCTs. It is not clear
whether ultrasound machines were always adequately calibrated
before use.

OPTION LASER TREATMENT

One systematic review found three small RCTs. Two of the RCTs found
that laser improved pain in rotator cuff tendinitis after 2–3 weeks
compared with placebo, and one RCT found no significant difference at
8 weeks between treatments, although it may have lacked power to
detect a difference. One additional RCT found that laser significantly
increased recovery rates at 1 month compared with placebo.

Benefits: Versus placebo: We found one systematic review42 (search date
2002, 4 RCTs) and one additional RCT.51 The first RCT in the review
(35 people with rotator cuff tendinitis) found no significant differ-
ence between continuous irradiation laser and dummy laser (10
minute sessions, twice weekly for 8 weeks) for pain or abduction at
8 weeks (pain on 10 cm visual analogue scale: improved by 3.6 cm
with laser v 1.2 cm with placebo; P = 0.34; range of movement
improved by 36° with laser v 29° with placebo; P = 0.23).52 The
second RCT in the review (20 people with rotator cuff tendinitis)
compared three treatments: low level infrared laser (5 minutes 3
times weekly for 2 weeks); sham laser; and naproxen. It found that
laser significantly reduced pain after 2 weeks compared with sham
laser (pain score difference on 10 cm visual analogue scale 2.5%,
95% CI 2.0% to 3.0%).53 The third RCT in the review (24 people
with supraspinatus tendinitis) found that low level laser (9 treat-
ments over a 3 week period) significantly improved pain at 3 weeks
compared with dummy laser (pain improved: 80% with laser v 20%
with dummy laser; P < 0.05).54 A fourth RCT in the review (40
people with shoulder periarthritis) compared 15 laser treatments
with sham laser and is awaiting translation.55 The additional RCT
(91 people with rotator cuff tendinitis) found that laser significantly
increased recovery rates at 1 month compared with placebo (42/47
[89%] v 18/44 [41%]; ARR 48%, 95% CI 31% to 65%).51
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Harms: None of the RCTs included in the review assessed harms of laser
therapy.42

Comment: The quality of studies on the effects of laser treatment in shoulder
disorders is limited by the lack of standardised approaches.

OPTION ELECTRICAL STIMULATION

Three small RCTs provided insufficient evidence about the effects of
electrical stimulation in people with shoulder pain.

Benefits: Versus placebo: We found one systematic review (search date
2002, 3 RCTs).42 The first RCT in the review (180 people with pain
over deltoid or reduced movement not improved by 6 exercise
sessions) compared electrical stimulation (bipolar interferential
electrical stimulation [see glossary, p 1629]) with dummy electrical
stimulation, and compared pulsed ultrasound with dummy ultra-
sound in a blinded two by two factorial design (see benefits of
ultrasound, p 1623). It found no significant difference in the
proportion of people who reported a “large improvement” at
6 weeks (AR 17/73 [23%] with electrical stimulation v 16/72 [22%]
with control; ARR +1%, 95% CI –13% to +15%). The second RCT
in the review (60 people with symptomatic calcific tendinitis) found
that pulsed electromagnetic field significantly improved calcific
tendinitis at 6 weeks compared with sham treatment (see com-
ment). The third RCT in the review (29 people with rotator cuff
tendinitis not cured by corticosteroid injection) compared electrical
stimulation induced by pulsed electromagnetic fields (5–9 hours/
day for 4 weeks) versus placebo, but it did not report on clinical
improvement or resolution.

Harms: The review provided no evidence on harms.

Comment: The quality of studies on the effects of electrical treatments in
shoulder disorders is limited by the lack of standardised
approaches. We found no good evidence that different forms of
electrical stimulation produce different effects. Further details of
the outcomes in the second RCT in the review should be available
when this RCT is translated.56

OPTION ICE

One small RCT provided insufficient evidence about the effects of ice.

Benefits: We found one small RCT (42 people with adhesive capsulitis and
night pain), which compared four treatments: subacromial plus
intra-articular steroid; mobilisation (see glossary, p 1629); ice
therapy; and no treatment. It found no significant difference in pain
or range of motion between treatment groups at 3 months (no data
reported).30 However, the study may have lacked power to detect
clinically important effects of treatment.

Harms: The RCT provided no evidence on harms.

Comment: None.
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OPTION INTRA-ARTICULAR GUANETHIDINE

We found no systematic review or RCTs of intra-articular guanethidine in
people with non-arthritic shoulder pain.

Benefits: We found no systematic review or RCTs of intra-articular guanethi-
dine in people with non-arthritic shoulder pain (see comment
below).

Harms: We found no RCTs.

Comment: We found one RCT (18 people with resistant shoulder pain, includ-
ing 6 people with rheumatoid arthritis, 5 with osteoarthritis, 5 with
frozen shoulder, 1 with rotator cuff tendinitis, and 1 with psoriatic
arthritis) comparing intra-articular guanethidine versus intra-
articular saline.57 It found that guanethidine significantly reduced
pain compared with placebo after 8 weeks but found no significant
difference in the range of movement (pain improvement on a 10 cm
visual analogue scale: 36% with guanethidine v 16% with placebo;
P < 0.05; range of abduction 53° at baseline and 52° at 8 weeks
with guanethidine v 57° at baseline and 56° at 8 weeks with
placebo; CI not reported).

OPTION TRANSDERMAL GLYCERYL TRINITRATE

We found no reliable RCTs.

Benefits: We found no systematic review but found one small RCT (20 people
with supraspinatus tendinitis), which compared local transdermal
glyceryl trinitrate with placebo.58 The RCT did not report direct
comparisons between the treatment and placebo groups (see
comment below).

Harms: Headaches were reported in 20% of the treatment group 24 hours
after the treatment was started (no comparative figures
available).58

Comment: The RCT58 found that glyceryl trinitrate significantly reduced pain at
24 hours compared with baseline (mean pain intensities with active
treatment measured on a 0–10 analogue scale: 7.1 at baseline;
4.5 at 24 hours, P < 0.001; 2.0 at 48 hours, P < 0.001). Changes
in the placebo group were not reported. Relief was maintained after
15 days (figures not available). Mean duration of pain was also
significantly reduced with active treatment (figures not available).
Mean mobility (assessor rated 4 point scale) significantly improved
with active treatment (2.0 at baseline v 0.1 at 5 days; P < 0.0001),
but not with placebo (1.2 at baseline v 1.2 at 15 days). The
significance figures quoted are not direct comparisons. Significance
figures for treatment versus placebo were not stated.

OPTION PHONOPHORESIS

We found no RCTs solely in people with shoulder pain.

Benefits: Versus placebo or sham phonophoresis: See glossary, p 1629.
We found no RCTs solely in people with shoulder pain (see comment
below). Versus other treatment: We found no RCTs.
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Harms: Adverse effects were not reported.

Comment: One RCT (24 people, 13 with rotator cuff tendinitis, 1 with biceps
tendinitis, 1 triceps tendinitis, 9 with knee tendinitis) compared
active phonophoresis (see glossary, p 1629) using topical dexam-
ethasone, lidocaine (lignocaine), and aqueous gel with placebo
phonophoresis using aqueous gel only (5 sessions over 5–10
days).59 It found no significant difference in perceived pain (visual
analogue scale [0 cm = no pain, 10 cm = extreme pain]; pain
changed from 2.4 cm to 1.3 cm with active treatment v from 2.6 cm
to 1.5 cm with placebo; not significant, P value not reported). It
found no significant effect for tenderness (localised force needed to
elicit pain: 198 g, 95% CI 164 g to 235 g at session 1 to 204 g,
95% CI 170 g to 238 g at session 5 with active phonophoresis v

196 g, 95% CI 153 g to 235 g at session 1 to 249 g, 95% CI 221 g
to 275 g at session 5 with placebo phonophoresis).

OPTION EXTRACORPOREAL SHOCK WAVE THERAPY

Small and limited RCTs provided insufficient evidence about the effects of
extracorporeal shock wave therapy compared with sham treatment or no
treatment in people with non-calcifying rotator cuff tendinosis and
chronic suprapinatus tendinosis. There was limited evidence of benefit in
people with calcific tendinitis.

Benefits: We found no systematic review but found three RCTs.60–62 The first
RCT (115 people with calcific tendinitis) compared three different
extracorporeal shock wave therapy regimens (low energy treatment
in a single session v a single high energy session v 2 high energy
sessions 1 week apart) versus no treatment.60 It found that high
energy treatment increased subjective improvement of pain com-
pared with low energy treatment or placebo at 3 months (81 people
analysed; AR for improvement 14/20 [70%] with 2 high energy
sessions v 12/20 [60%] with 1 high energy session v 6/21 [29%]
with low energy treatment v 0/20 [0%] with placebo; NNT 2 for high
energy treatment compared with placebo, 95% CI 1 to 21 for single
session and 1–14 for 2 session treatment). It also found that high
energy treatment significantly improved a combined measure of
pain and function in activities of daily living compared with placebo
(the Constant score difference; P < 0.0001). However, results
should be interpreted with caution because of the high drop out rate
and lack of an intention to treat analysis. The second RCT (74
people with chronic non-calcifying rotator cuff tendinitis) found no
significant difference between extracorporeal shock wave therapy
(1500 pulses at 0.12 mJ/mm) and sham treatment (3 sessions at
monthly intervals) in shoulder pain or night pain at 3 or 6 months
(improvement of 50% from baseline for shock wave therapy versus
sham at 3 months on SPAD index [see glossary, p 1630]:
OR 1.760, 95% CI 0.081 to 0.710; night pain OR 0.94, 95%
CI 0.65 to 1.36).61 The RCT may have lacked power to exclude
clinically important effects. The third RCT (40 people with chronic
suprapinatus tendinosis, 38 analysed) found no significant differ-
ence between extracorporeal shock wave therapy (6000 pulses at
0.11 mJ/mm) and sham treatment (2 sessions weekly for 3 weeks)
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in function or pain at 12 weeks (difference treatment v control: pain
at rest on 10 point visual analogue scale +1.4, 95% CI –1.0 to
+3.9; pain during activity on 10 point scale: +2.5, 95% CI –0.81
to +3.33).62 The RCT may have lacked power to exclude clinically
important effects.

Harms: High intensity extracorporeal shock wave therapy can be painful
during treatment. Small haematomas were reported in the first RCT,
but the incidence was not stated and they could have been related
to subcutaneous infiltration of local anaesthetic before treatment.60

Comment: The first RCT found no significant difference between two sessions
and a single session of extracorporeal shock wave therapy for
continued pain (91 people analysed; 23/49 [47%] with 2 sessions
v 23/42 [55%] with 1 session; RR of continued pain 0.85, 95%
CI 0.50 to 1.23).60 The mechanism of action of extracorporeal
shock wave therapy remains unclear. There was radiological disap-
pearance or disintegration of calcium deposits in a significantly
greater proportion of people who received high energy treatment
than placebo; 77% of those receiving two sessions of treatment had
radiological disappearance or disintegration of calcium deposits
after 6 months compared with 47% who had one session
(P = 0.05).60 Technical factors and the dosing regimen of shock-
wave administration are likely to be important to clinical outcome.

OPTION SURGICAL ARTHROSCOPIC DECOMPRESSION/FORCED
MANIPULATION

One RCT found that arthroscopic decompression by experienced surgeons
followed by physiotherapy improved pain and function compared with
sham laser, but not compared with supervised exercises at 6 months and
2.5 years. One small RCT found that forced manipulation plus
intra-articular hydrocortisone injection increased recovery rate at 3
months compared with intra-articular hydrocortisone injection alone.

Benefits: Versus placebo: We found one RCT (125 people with rotator cuff
disease), which compared three treatments: arthroscopic decom-
pression by experienced surgeons plus physiotherapy; exercise
supervised by experienced physiotherapist plus home exercises
plus pain management; and sham laser for 6 weeks.44 It found that
surgery significantly improved Neer score (see glossary, p 1630)
compared with sham laser at 6 months (median Neer score 87 with
surgery v 66 with sham laser; P < 0.001). Long term follow up of
110 people in the RCT found that surgery significantly increased
success rate compared with sham laser at 2.5 years (success
defined as Neer score > 80: 27/44 [61%] with physiotherapy v

7/28 [25%] with sham laser; P < 0.01).45 Versus physiotherapy:
The same RCT (125 people with rotator cuff disease) found no
significant difference in Neer score between arthroscopic decom-
pression and supervised exercises at 6 months (median Neer score
87 with surgery v 86 with exercises, difference 4.0; 95% CI –2 to
+11).44 Long term follow up of 110 people found no significant
difference in success rates at 2.5 years (success defined as Neer
score > 80: 26/38 [68%] with physiotherapy v 7/28 [25%] with
sham laser; P < 0.01).45 Forced manipulation plus intra-
articular hydrocortisone injection versus intra-articular
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hydrocortisone injection alone: We found one RCT (30 people
with frozen shoulder).63 It found that forced manipulation under
sedation plus intra-articular hydrocortisone injection alone
increased recovery rates compared with intra-articular hydrocorti-
sone injection at 3 months (recovery defined as no disability: 7/15
[47%] with forced manipulations v 2/15 [13%] with control; ARI
33%, 95% CI 1% to 65%).63

Harms: The RCTs did not report adverse effects.44,63

Comment: None.

OPTION MULTIDISCIPLINARY BIOPSYCHOSOCIAL REHABILITATION

One systematic review found no good quality RCTs in people with
shoulder pain of multidisciplinary biopsychosocial rehabilitation.

Benefits: We found one systematic review (search date 2002).64 If found no
good quality RCTs solely in people with shoulder pain of multidisci-
plinary biopsychosocial rehabilitation (see glossary, p 1629) com-
pared with usual treatment (see comment below).

Harms: The review found no reliable RCTs.64

Comment: The systematic review found one low quality RCT (70 people aged
20–55 years) in people with chronic neck and shoulder pain.64

Co-interventions were not avoided, blinding of therapists was not
specified, analysis was not by intention to treat, and treatment
groups were dissimilar at baseline. It found no significant difference
for multidisciplinary biopsychosocial rehabilitation versus usual
treatment. The rehabilitation combined physiotherapy with psycho-
logical, behavioural, and educational interventions.

OPTION ARTHROSCOPIC LASER SUBACROMIAL DECOMPRESSION

One systematic review found no RCTs about arthroscopic subacromial
decompression with a holmium:YAG laser.

Benefits: We found one systematic review (search date 2000) of arthroscopic
subacromial decompression with holmium:YAG laser for people
with shoulder pain due to impingement syndrome.65 It identified no
RCTs.

Harms: We found no RCTs.

Comment: None.

GLOSSARY
Interferential electrical stimulation Typically a high frequency current (4000 Hz)
amplitude modulated at a lower frequency (60–100 Hz) given in bursts of 4 sec-
onds and repeated for up to 15 minutes.
Maitland mobilisation A graded system of manipulations and exercises intended
to increase mobility of specific joints.
Multidisciplinary biopsychosocial rehabilitation Combined physical, social,
and psychological rehabilitation.
Phonophoresis The application of topical medication followed by ultrasound to the
same area; the theory being that the ultrasound energy drives the medication
through the skin.
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Shoulder pain and disability index (SPADI) A self administered instrument for
measuring pain (5 items) and disability (8 items).
Neer score Assesses pain during the past week, clinical testing of shoulder
function, active range of movement, and anatomical or radiological examination.
Scores range from 0–100 points.

Substantive changes
Subacromial corticosteroid injections One systematic review added;29 conclu-
sions unchanged.
Subacromial corticosteroid injections One RCT added;31 conclusions
unchanged.
Intra-articular corticosteroid injections One systematic review and one RCT
added;29,32 conclusions unchanged.
Physiotherapy One systematic review added.42 Intervention recategorised from
Unknown effectiveness to Likely to be beneficial.
Ultrasound One systematic review added;42 conclusions unchanged.
Laser treatment One systematic review added.42 Intervention recategorised from
Unknown effectiveness to Likely to be benefitical.
Electrical stimulation One systematic review added;42 conclusions unchanged.
Surgical arthroscopic decompression One RCT and follow up study added.44,45

Intervention recategorised from Unknown effectiveness to Likely to be beneficial.
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QUESTIONS

Effects of treatments . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .1635

INTERVENTIONS

TREATING TENNIS ELBOW
Beneficial
Topical non-steroidal

anti-inflammatory drugs for
short term pain relief . . . . .1639

Likely to be beneficial
Oral non-steroidal

anti-inflammatory drugs for
short term pain relief . . . . .1639

Trade off between benefits and
harms

Corticosteroid injections. . . . .1637

Unknown effectiveness
Acupuncture . . . . . . . . . . . . .1635
Exercise and mobilisation. . . .1640
Non-steroidal anti-inflammatory

drugs for longer term pain
relief . . . . . . . . . . . . . . . . .1639

Orthoses (braces) . . . . . . . . .1636
Surgery . . . . . . . . . . . . . . . .1642

Unlikely to be beneficial
Extracorporeal shock wave

therapy . . . . . . . . . . . . . . .1641

To be covered in future updates
Physiotherapy

Key Messages

¶ Topical non-steroidal anti-inflammatory drugs for short term pain relief
One systematic review has found that topical non-steroidal anti-inflammatory
drugs improve pain in the short term compared with placebo. Minor adverse
effects have been reported. We found no RCTs comparing oral versus topical
non-steroidal anti-inflammatory drugs.

¶ Oral non-steroidal anti-inflammatory drugs for short term pain relief One
systematic review found limited evidence that an oral non-steroidal anti-
inflammatory drug reduced pain and improved function compared with placebo
in the short term, although we found limited evidence that it was less effective
than corticosteroid injection in the short term.

¶ Corticosteroid injections One systematic review and subsequent RCTs of
corticosteroid injections found limited evidence of a short term improvement in
symptoms with steroid injections compared with placebo, a local anaesthetic,
orthoses (elbow strapping), physiotherapy, or oral non-steroidal anti-
inflammatory drugs. We found no good evidence on long term effects of
corticosteroids compared with placebo, local anaesthetic, physiotherapy
(mobilisation plus massage) or elbow strapping, and found limited evidence
that corticosteroid injection was less effective than physiotherapy or oral
non-steroidal anti-inflammatory drugs in the long term.

¶ Acupuncture We found insufficient evidence from small, methodologically
weak RCTs about effects of needle acupuncture, laser acupuncture, or electro-
acupuncture in people with tennis elbow.
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¶ Exercise and mobilisation One small RCT identified by a systematic review
found limited evidence that exercise reduced symptoms at 8 weeks compared
with ultrasound plus friction massage. However, we were unable to draw
reliable conclusions from this small study.

¶ Non-steroidal anti-inflammatory drugs for longer term pain relief We
found insufficient evidence to assess the longer term effects of oral or topical
non-steroidal anti-inflammatory drugs, although one RCT found that oral
non-steroidal anti-inflammatory drugs were more effective than corticosteroid
injections in the long term.

¶ Orthoses One systematic review found insufficient evidence about the effects
of orthoses (braces) compared with placebo or physiotherapy. It found limited
evidence of a short term improvement in symptoms compared with corticos-
teroid infections.

¶ Surgery One systematic review found no RCTs of surgical treatment.
¶ Extracorporeal shock wave therapy One systematic review and one subse-

quent RCT found no significant difference in symptoms between extracorporeal
shock wave therapy and sham treatment at 3 months.

DEFINITION Tennis elbow has many analogous terms, including lateral elbow
pain, lateral epicondylitis, rowing elbow, tendonitis of the common
extensor origin, and peritendinitis of the elbow. Tennis elbow is
characterised by pain and tenderness over the lateral epicondyle of
the humerus and pain on resisted dorsiflexion of the wrist, middle
finger, or both. For the purposes of this review, tennis elbow is
restricted to lateral elbow pain or lateral epicondylitis.

INCIDENCE/
PREVALENCE

Lateral elbow pain is common (population prevalence 1–3%).1 Peak
incidence is at 40–50 years of age, and for women of 42–46 years
of age the incidence increases to 10%.2,3 The incidence of lateral
elbow pain in general practice is 4–7/1000 people a year.3–5

AETIOLOGY/
RISK FACTORS

Tennis elbow is considered to be an overload injury, typically after
minor and often unrecognised trauma of the extensor muscles of
the forearm. Despite the title tennis elbow, tennis is a direct cause
in only 5% of those with lateral epicondylitis.6

PROGNOSIS Although lateral elbow pain is generally self limiting, in a minority of
people symptoms persist for 18 months to 2 years and in some
cases for much longer.7 The cost is therefore high, both in terms of
lost productivity and healthcare use. In a general practice trial of an
expectant waiting policy, 80% of the people with elbow pain of
already greater than 4 weeks’ duration had recovered after 1 year.8

AIMS OF
INTERVENTION

To reduce lateral elbow pain and improve function, with minimal
adverse effects.

OUTCOMES Pain at rest, with activities and resisted movements (visual ana-
logue scale or Likert scale); function (validated disability question-
naire, includes 30 point Disabilities of the Arm, Shoulder, and Hand
questionnaire, or visual analogue scale or Likert scale); quality of life
(validated questionnaire); grip strength (dynamometer); return to
work, normal activities, or both; overall participant reported
improvement; adverse effects (participant or researcher report);
Roles–Maudsley subjective pain score where 1 = excellent, no
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pain, full movement, full activity; 2 = good, occasional discomfort,
full movement and full activity; 3 = fair, some discomfort after
prolonged activity; and 4 = poor, pain limiting activities.

METHODS Clinical Evidence search and appraisal April 2003. We included all
RCTs and quasi-RCTs of any of the listed interventions in (1) people
older than 16 years of age with (2) lateral elbow pain for greater
than 3 weeks’ duration and (3) no history of significant trauma or
systemic inflammatory conditions such as rheumatoid arthritis. We
included trials in people with various soft tissue diseases and pain
due to tendinitis at all sites, provided that the lateral elbow pain
results were presented separately or that greater than 90% of
people had lateral elbow pain.

QUESTION What are the effects of treatments?

OPTION ACUPUNCTURE

Sally E Green and Rachelle Buchbinder

We found insufficient evidence from small, methodologically weak RCTs
about effects of needle acupuncture, laser acupuncture, or
electro-acupuncture in people with tennis elbow.

Benefits: Versus placebo We found one systematic review (search date
2001, 4 RCTs, 239 people with tennis elbow defined as lateral
elbow pain aggravated by wrist and finger dorsiflexion)9 and one
subsequent RCT.10 None of the RCTs evaluated the effects of
acupuncture on quality of life or return to work. The review found
that there were important problems with the methodology of the
included trials (particularly small populations, uncertain allocation
concealment, and substantial loss to follow up) and clinical differ-
ences between trials. Results could not be combined in a meta-
analysis. The first RCT (48 people) comparing needle acupuncture
with sham acupuncture (with needles not inserted) found that
acupuncture significantly increased the duration of pain relief and
significantly increased the proportion of people with at least 50%
reduction in pain after one treatment (duration of pain relief: WMD
18.8 hours, 95% CI 10.1 hours to 27.5 hours; pain reduction:
19/24 [79%] with acupuncture v 6/24 [25%] with sham treatment;
RR 3.2, 95% CI 1.5 to 6.5; see comment below).11 The second RCT
found that needle acupuncture significantly increased the propor-
tion of people with a self reported good or excellent result compared
with sham treatment (22/44 [50%] with needle acupuncture v 8/38
[21%] with sham treatment; RR 2.4, 95% CI 1.2 to 4.7) after 10
treatments.12 However, it found no significant difference in the
longer term (after 3 or 12 months). The third RCT found no
significant difference between laser acupuncture and sham treat-
ment in the proportion of participants reporting no improvement or
worsening of symptoms (after 10 sessions: 6/23 [26.1%] with laser
v 5/26 [19.2%] with sham treatment; RR 1.36, 95% CI 0.48 to
3.86; at 3 months: 2/22 [9.1%] with laser v 6/25[24%] with sham
treatment; RR 0.38, 95% CI 0.09 to 1.69; after 12 months: 1/18
[5.6%] v 0/21 [0%] with sham treatment; RR 3.47, 95% CI 0.15 to
80.36).9 The fourth RCT found no significant difference in cure rate
(definition of cure not reported) between vitamin B12 injection plus
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acupuncture and vitamin B12 injection alone (risk of cure with B12
injection alone: RR 0.44, 95% CI 0.15 to 1.29).9 The subsequent
RCT (45 people) compared 10 treatments of acupuncture with
sham acupuncture.10 It found significantly greater reductions in
pain intensity and functional impairment with acupuncture com-
pared with sham treatment at 2 weeks (on 30 mm visual analogue
scale pain improved by 8.43 with acupuncture v 4.89 with sham
treatment, P < 0.05; Disabilities of the Arm, Shoulder, and Hand
questionnaire improved by 23.70 with acupuncture v 8.54 with
sham treatment, P < 0.05). Manual versus electro-
acupuncture: We found one small RCT (20 people) comparing
manual versus electro-acupuncture and assessed pain immediately
following a course of six treatments over 2 weeks.13 It found that
electro-acupuncture significantly reduced pain compared with
manual acupuncture (pain scored on 10 cm visual analogue scale;
pain reduction: 50% with electro-acupuncture v 32% with manual
acupuncture, P < 0.001). We found no RCT on the effect of
acupuncture on quality of life, strength, or return to work.

Harms: Long term follow up of one RCT10 found that one person (1/45)
withdrew due to pain from acupuncture.14 It found no other adverse
events. The other RCTs did not report on harms.

Comment: Versus placebo: Although statistically significant, an increase of
18 hours in pain relief after needle acupuncture may not be clini-
cally important.9

OPTION ORTHOSES (BRACES)

Willem JJ Assendelft and Peter AA Struijs

One systematic review found insufficient evidence about the effects of
orthoses (braces) compared with placebo or physiotherapy. It found
limited evidence of a short term improvement in symptoms compared
with corticosteroid injections.

Benefits: We found one systematic review (search date 1999).15 Results
were not pooled because of considerable heterogeneity among
trials. Versus placebo or no treatment: The review identified no
RCTs.15 We found no subsequent RCTs. Versus corticosteroid
injections: The review found two RCTs comparing orthoses versus
corticosteroid injections.15 The first RCT (16 people) compared an
orthotic device versus corticosteroid injections. It found no signifi-
cant difference in short term improvement in pain (improvement:
27.1 with corticosteroid v 13.6 with orthotic device; 100 mm visual
analogue score difference +13.5, 95% CI –4.6 to +31.6).15 The
second RCT (70 people, 4 treatment groups) found that corticos-
teroid injection significantly increased the proportion of people
having a good or excellent self reported outcome at 2 weeks
compared with a splint or elbow band but found no significant
difference at 6 or 12 months (2 weeks: AR 34/37 [92%] pooled
results for splint and elbow band group v 6/19 [32%] with injection;
RR 2.9, 95% CI 1.8 to 5.7; 6 months: 19/37 [51%] v 14/19 [74%];
RR 0.7, 95% CI 0.46 to 1.05; 12 months: 22/37 [59%] v 13/19
[68%]; RR 0.9, 95% CI 0.6 to 1.03).15 Versus physiotherapies:
The review found one RCT (84 people) comparing an elbow support
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versus an unspecified physical therapy.15 It found no significant
difference in short term self reported satisfaction (23/49 [47%] with
elbow support v 16/35 [46%] with unspecified physical therapy;
RR 1.03, 95% CI 0.64 to 1.64). This study provided insufficient
information to assess pain improvement. It also had a withdrawal
rate of 30%. Versus non-steroidal anti-inflammatory cream:
The review found one RCT (17 people) comparing a non-steroidal
anti-inflammatory cream (details of cream not reported in review)
versus an elbow strap.15 It found greater short term pain reduction
with the cream (WMD [scale not specified] 0.38, 95% CI 0.02 to
0.70).

Harms: The review did not report on harms.15

Comment: The review reported that validity scores for the RCTs ranged from low
to medium.15 The review identified three RCTs comparing adding an
orthotic device to corticosteroid injections or ultrasound. All three
RCTs reported only short term results and there were insufficient
data or the power of the study was too low to indicate the effect of
orthoses.

OPTION CORTICOSTEROID INJECTIONS

Willem JJ Assendelft and Nynke Smidt

One systematic review and subsequent RCTs of corticosteroid injections
found limited evidence of a short term improvement in symptoms with
steroid injections compared with placebo, a local anaesthetic, orthoses
(elbow strapping), physiotherapy, or oral non-steroidal anti-inflammatory
drugs. We found no good evidence on long term effects of corticosteroids
compared with placebo, local anaesthetic, physiotherapy (mobilisation
plus massage), or elbow strapping, and found limited evidence that
corticosteroid injection was less effective than physiotherapy or oral
non-steroidal anti-inflammatory drugs in the long term.

Benefits: We found one systematic review (search date 1999)16 and two
subsequent RCTs.17,18 None of the RCTs evaluated the effects of
corticosteroid injections on quality of life or return to work. Versus
placebo or no treatment: The review identified two RCTs compar-
ing corticosteroid injection (1 mL methylprednisolone acetate) ver-
sus injection of saline solution. The first RCT (29 people in smallest
group; see comment below) found that corticosteroid significantly
increased short term global improvement compared with saline
injection (timescale not further specified; RR 0.11, 95% CI 0.04 to
0.33). The RCT did not measure pain or grip strength. The second
RCT (10 people in smallest group) found no significant difference in
short term pain, global improvement, or grip strength. The first
subsequent RCT (39 people with symptoms > 4 weeks) compared
corticosteroid injection versus a control injection.17 All people
received rehabilitation. It found that corticosteroid injection signifi-
cantly improved pain compared with control from 8 weeks to 6
months (improvement on 100 point visual analogue scale: 24.3
with steroid injection v 8.9 with control injection; P = 0.04; CI not
reported). It found no significant difference in other pain outcomes
or grip strength. The second subsequent RCT (59 people in smallest
group) compared corticosteroid injection with no treatment and
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with physiotherapy.18 It found corticosteroid injection significantly
improved mean “main complaint” and functional disability at 3 and
6 weeks compared with no treatment (at 6 weeks, mean difference
in “main complaint” 24%, 95% CI 14% to 35%). It found no
significant difference at 12, 26, and 52 weeks (at 52 weeks, mean
difference in “main complaint” –9%, 95% CI –19% to +2%).
Versus local anaesthetic: The review identified three RCTs com-
paring corticosteroid injections versus local anaesthetic alone.16

Two RCTs (18 and 35 people in smallest groups) found greater
global improvement in the short term (4 weeks; follow up not
stated) with corticosteroid injections (1 mL hydrocortisone acetate
25 mg and 1 mL methylprednisolone acetate 10 mg), but data
could not be pooled because of heterogeneity. The third RCT (7
people in smallest group) reported only medium term results. It
found no significant difference in global improvement at
9–17 weeks (chance of not getting a good outcome: RR 0.97, 95%
CI 0.41 to 2.32). Versus orthoses: See benefits of orthoses,
p 1636. Versus physiotherapies: The review identified two RCTs
comparing corticosteroid injections (1 mL triamcinolone acetate
1% plus 1 mL lidocaine [lignocaine]) versus physiotherapies,16 and
we found one additional RCT.18 The first RCT identified by the review
(53 people in smallest group) found that friction massage and a
manipulation technique significantly reduced the chance of overall
improvement compared with steroid injection (overall improvement:
RR 0.45, 95% CI 0.29 to 0.69). It found no significant difference in
any outcome at 52 weeks. The review was unable to report
measured results for the second RCT (12 people in smallest group).
The additional RCT (59 people in smallest group) compared a
corticosteroid injection with no treatment and with physiotherapy
consisting of nine sessions of ultrasound, deep friction massage,
and an exercise programme over 6 weeks (see versus placebo or no
treatment above).18 It found that corticosteroid injection signifi-
cantly improved the “main complaint” and functional disability at 3
and 6 weeks compared with physiotherapy (at 6 weeks, mean
difference in “main complaint” 20%, 95% CI 10% to 31%). How-
ever, there was no significant difference at 12 weeks, and at 26 and
52 weeks physiotherapy significantly improved the “main com-
plaint” compared with corticosteroid injection (at 52 weeks, mean
difference in “main complaint” 15%, 95% CI 5% to 25%). Versus
non-steroidal anti-inflammatory drugs: See oral non-steroidal
anti-inflammatory drugs versus corticosteroid injections, p 1639.

Harms: The review (8 RCTs) found no significant difference in adverse
events between corticosteroid injections and control interventions
(including facial flushes, post-injection pain, and local skin atro-
phy).16 However, the review did not report P values.

Comment: The review provided the number of people in the smallest group for
each trial rather than the total number of people in the trial. The
review found that in the longer term there was a high rate of
improvement in all groups.16 It found that in general the quality of
the methodology of the RCTs was poor to modest. The corticosteroid
suspensions used in these trials were methylprednisolone (2 RCTs),
triamcinolone (4 RCTs), betamethasone (2 RCTs), hydrocortisone (5
RCTs), and dexamethasone (1 RCT). In one RCT, two different
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substances were used. The RCTs with longer term results for
corticosteroid compared with non-steroidal anti-inflammatory drugs
and with physiotherapy suggested that a steroid injection improved
outcomes in the short term but increased recurrences in the
medium term.

OPTION NON-STEROIDAL ANTI-INFLAMMATORY DRUGS

Sally E Green and Rachelle Buchbinder

One systematic review has found that topical non-steroidal
anti-inflammatory drugs improve symptoms in the short term compared
with placebo. Minor adverse effects have been reported. The review found
limited evidence that oral non-steroidal anti-inflammatory drugs improved
symptoms in the short term compared with placebo, although we also
found limited evidence that it was less effective than corticosteroid
injection in the short term. We found insufficient evidence to assess the
longer term effects of non-steroidal anti-inflammatory drugs compared
with placebo, although one RCT found that oral non-steroidal
anti-inflammatory drugs were more effective than corticosteroid
injections in the long term. We found no RCTs comparing oral versus
topical non-steroidal anti-inflammatory drugs.

Benefits: We found one systematic review (search date 2001)19 and no
subsequent RCTs. None of the RCTs in the review evaluated the
effect of non-steroidal anti-inflammatory drugs (NSAIDs) on return
to work or quality of life. Topical NSAIDs versus placebo: The
review found that topical NSAIDs significantly improved pain at up to
4 weeks compared with placebo and significantly reduced partici-
pant opinion of no benefit (3 RCTs, 130 people; pain: WMD –1.88,
95% CI –2.54 to –1.21; scale 0 [no pain] to 10 [maximum pain]; no
benefit: 2 RCTs; RR 0.39, 95% CI 0.23 to 0.66).19 Inclusion of
unblinded trials did not significantly change the results. It found no
significant differences between topical NSAIDs and placebo for grip
strength (reported as non-significant, further data not reported) or
range of motion (RR for limitation of movement 1.01, 95% CI 0.80
to 1.28). It found that NSAIDs significantly improved the doctor’s
opinion of effect on pain and in tenderness with placebo (pain:
WMD –1.88, 95% CI –2.54 to –1.21; scale 0 [no pain] to 10
[maximum pain]; RR for tenderness 0.83, 95% CI 0.70 to 0.99).
The topical NSAIDs used were diclofenac (2 RCTs) and benzydam-
ine (1 RCT). Oral NSAIDs versus placebo: The review found two
RCTs.19 The RCTs were not pooled because one reported means
and standard deviations and the other medians and ranges. One
RCT found limited evidence that diclofenac improved short term
pain and function compared with placebo but did not assess long
term results (WMD –13.9, 95% CI –23.2 to –4.6 on 100 point
scale). The second RCT found no significant difference in pain over
28 days, 6 months, or 1 year or for function at 6 months or 1 year
(median [range] pain score, 28 days: 4 [2–6] with naproxen v 3.5
[2–6] with placebo; 6 months: 1 [0–3] with NSAIDs v 1 [0–2.2] with
placebo; 12 months: 0 [0–2] with NSAIDs v 0 [0–2] with placebo;
function at 6 months: 0 [0–2.75] with NSAIDs v 0.5 [0–2] with
placebo; at 12 months: 1 [0–1] with NSAIDs v 0 [0–0] with
placebo). Oral NSAIDs versus corticosteroid injection: The
review found three RCTs.19 Only two RCTs were included in the
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meta-analysis because of incomplete reporting of results. The first
of these RCTs compared 20 mg methylprednisolone plus lidocaine
versus 500 mg naproxen, and the second compared 6 mg betam-
ethasone plus prilocaine plus placebo tablets versus 500 mg
naproxen (initial high dose, then 250 mg). Meta-analysis of self
reported perception of benefit found a significant difference in
favour of injection at 4 weeks (RR of participant perceived benefit of
injection 3.06, 95% CI 1.55 to 6.06). One RCT was not included in
the meta-analysis because of skewed data; it found less functional
limitation at 4 weeks in the injection group (median [range] 0 [0–2]
with injection v 3 [1–5] with NSAIDs). The greater benefit of
injection compared with naproxen was only found in the short term.
The largest RCT (53 people in smallest group) found significantly
greater improvement in pain at 26 weeks with an NSAID (RR 1.71,
95% CI 1.17 to 2.51). It found no significant difference in grip
strength and results were not reported for global improvement.

Harms: Topical NSAIDs: One RCT identified by the review found that topical
NSAIDs significantly increased any adverse event compared with
placebo (RR 2.26, 95% CI 1.04 to 4.94).20 Adverse effects were
mild and no one was withdrawn from the study. Adverse effects
reported in the published trials were foul breath and minor skin
irritation. Oral NSAIDs: One trial of oral NSAIDs found an increased
risk of abdominal pain and diarrhoea (pain: RR 3.17, 95% CI 1.35
to 7.41; diarrhoea: RR 1.92, 95% CI 1.08 to 3.14). One systematic
review (search date 1994, 12 RCTs of NSAIDs in a variety of
disorders)21 found that the overall relative risk of complications
from oral NSAIDs was 3.0–5.0. Adverse effects were predominantly
gastrointestinal. See important differences between available
NSAIDs in the NSAIDs chapter, p 1551.

Comment: Both topical and oral NSAIDs may provide short term relief of pain in
tennis elbow, although topical NSAIDs may be associated with
fewer adverse effects. Further placebo controlled and comparative
trials of oral compared with topical NSAIDs would help to clarify the
effects of NSAIDs in the treatment of tennis elbow. Few trials used
intention to treat analysis, and the sample size of most was small
(populations range from 18–128 people for trials included in the
meta-analysis).19

OPTION EXERCISE AND MOBILISATION

Willem JJ Assendelft and Nynke Smidt

One small RCT identified by a systematic review found limited evidence
that exercise reduced symptoms at 8 weeks compared with ultrasound
plus friction massage. However, we were unable to draw reliable
conclusions from this small study. We found no RCTs of mobilisation.

Benefits: We found one systematic review (search date 1999, 1 RCT, 19
people).22 The small RCT found that exercise significantly improved
symptoms at 8 weeks compared with ultrasound plus friction mas-
sage (SMD –0.95, 95% CI –1.64 to –0.26). Four other RCTs were
either of poor validity or provided insufficient data on relevant
outcome measures. We found no RCTs of mobilisation.

Harms: No harms were described in the systematic review.22
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Comment: None.

OPTION EXTRACORPOREAL SHOCK WAVE THERAPY

Rachelle Buchbinder and Sally E Green

One systematic review and one subsequent RCT found no significant
difference in symptoms between extracorporeal shock wave therapy and
sham treatment at 3 months.

Benefits: Versus placebo: We found one systematic review (search date
2001, 2 RCTs, 286 people)23 and one subsequent RCT comparing
extracorporeal shock wave therapy (ESWT) versus placebo.24 Both
RCTs identified by the review had similar study populations (mean
age 41.9–46.9 years, slightly more women) with chronic symptoms
(mean duration 21.9–27.6 months) who had not improved on at
least 6 months of conservative treatment, including non-steroidal
anti-inflammatory drugs, injections, brace or taping, casting, and
physiotherapy. The frequency, doses, and technique of ESWT appli-
cation were similar in both trials. The first RCT in the review used
1000 impulses of 0.08 mJ/mm2 of ESWT at weekly intervals for 3
weeks.23 The second RCT in the review used “low energy” ESWT
with 2000 pulses under local anaesthesia (3 mL mepivacaine 1%)
at weekly intervals for 3 weeks using device dependent energy flux
density (ED+) between 0.07 and 0.09 mJ/mm2.23 The review
found no significant difference in treatment failure (defined as
Roles–Maudsley subjective pain score of 4) between ESWT and
placebo at 6 weeks and at 1 year (6 weeks: RR 0.40, 95% CI, 0.08
to 1.91; 1 year: RR 0.44, 95% CI 0.09 to 2.17). After 6 weeks, it
found no significant improvement in pain at rest, pain with resisted
wrist extension, or pain with resisted middle finger extension (pain
scored out of 100 points; pain at rest: WMD –11.4, 95% CI –26.1
to +3.3; pain with resisted wrist extension: WMD –16.2, 95% CI
–47.8 to +15.4; pain with resisted middle finger extension: WMD
–20.5, 95% CI –56.6 to +15.6). At 12 and 24 weeks, it found no
significant difference between treatments in pain at 12 to 24 weeks
(pain scored out of 100 points; improvement in pain at rest: WMD
–14.7, 95% CI –35.4 to +6.1; pain with resisted wrist extension:
WMD –14.70, 95% CI –43.4 to +14.0; pain with resisted middle
finger extension: WMD –21.1, 95% CI –58.3 to +16.1). The effect
of ESWT on function, quality of life, and return to work was not
reported. The effect of ESWT on grip strength was reported in both
trials but the results were difficult to interpret in one RCT. The other
RCT found no difference in improvement in grip strength between
groups at 6 weeks, 12 weeks, or 1 year. The subsequent RCT (75
people) found no significant difference between ESWT (1500
pulses at 0.18 mJ/mm2 at weekly intervals for 3 weeks) and sham
treatment in pain at 3 months (50% or greater improvement in pain
measured on 10 mm visual analogue scale: 14/40 [35%] with
ESWT v 12/35 [34%] with sham; RR 1.3, 95% CI 0.75 to 2.4).24

Harms: One RCT in the review did not report adverse events.23 The other
RCT in the review reported significantly more adverse effects in the
EWST group compared with placebo (OR 4.3, 95% CI 2.9 to 6.3).
However, there were no treatment discontinuations or dosage
adjustments related to adverse effects. The most frequently
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reported adverse effects in the ESWT treated group were transitory
reddening of the skin (21.1% with ESWT v 4.7% with placebo);
pains (4.8% with ESWT v 1.7% with placebo); and petechiae,
bleeding, or haematomas (4.5% with ESWT v 1.7% with placebo).
Migraine occurred in four people and syncope in three people after
ESWT, compared with no people treated with placebo. No signifi-
cant adverse effects were reported in the subsequent RCT.24

Comment: The two RCTs in the review found conflicting results.23 When data
from both trials were pooled, the benefits observed in the first trial
were no longer apparent. This RCT, which found a significant
improvement, had uncertain allocation concealment and no analy-
sis of early withdrawals (15/115 [13%]).

OPTION SURGERY

Rachelle Buchbinder and Sally E Green

One systematic review found no RCTs of surgical treatment.

Benefits: We found one systematic review (search date 2001), which identi-
fied no RCTs.25 We found no subsequent RCTs.

Harms: We found no RCTs.

Comment: Various open and percutaneous operations for lateral elbow pain
have been described based upon the surgeon’s concept of the
pathological entity. The most commonly described surgical proce-
dures involve excision of abnormal tissue (comprising microscopic
degeneration, rupture, or both, and immature reparative tissue)
within the origin of extensor carpi radialis brevis, release of the
extensor carpi radialis brevis from the lateral epicondyle region, or
both. Additional procedures include release of the anterior capsule,
removal of inflamed synovial folds, resection of a third of the
orbicular ligament, debridement of articular damage, release of the
posterior interosseous nerve, denervation of the lateral epicondyle,
denervation of the radiohumeral joint, and excision of a radio-
humeral bursa.26–38

Substantive changes
Acupuncture One RCT added;13 categorisation unchanged.
Extracorporeal shock wave therapy One additional RCT found no significant
difference in pain between ESWT and sham treatment.24 ESWT recategorised as
Unlikely to be beneficial.
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Altitude sickness
Search date May 2003

Bazian Ltd

QUESTIONS

Effects of interventions to prevent acute mountain sickness New . .1647
Effects of treatments for acute mountain sickness New . . . . . . . . .1649

INTERVENTIONS

PREVENTION
Beneficial
Acetazolamide . . . . . . . . . . .1647
Dexamethasone . . . . . . . . . .1648
Slow ascent (or acclimatisation)*

. . . . . . . . . . . . . . . . . . ...1647

TREATMENT
Likely to be beneficial
Descent compared with resting at

the same altitude*. . . . . . .1650
Dexamethasone . . . . . . . . . .1649

Unknown effectiveness
Acetazolamide . . . . . . . . . . .1649

To be covered in future updates
Treatment of high altitude cerebral

oedema
Treatment of high altitude

pulmonary oedema
Oxygen
Portable hyperbaric chambers

*Although we found no RCTs on the
effects of these interventions,
there is a general consensus that
they are effective

Key Messages

Prevention
¶ Acetazolamide One systematic review has found that acetazolamide reduces

the incidence of acute mountain sickness compared with placebo. The review
found that acetazolamide caused polyuria and/or paraesthesia in over a third of
people. We found no good RCTs comparing acetazolamide versus dexametha-
sone.

¶ Dexamethasone One systematic review and further RCTs have found that
dexamethasone is more effective than placebo for preventing acute mountain
sickness. However, the review found that adverse effects (including depression)
occurred in a quarter of people on withdrawal of dexamethasone. We found no
good RCTs comparing dexamethasone versus acetazolamide.

¶ Slow ascent (or acclimatisation) We found no RCTs evaluating different rates
of ascent or acclimatisation. One non-randomised trial, observational studies,
and consensus opinion suggest that slower ascent reduces the risk of acute
mountain sickness compared with more rapid ascent.

Treatment
¶ Descent compared with resting at the same altitude We found no RCTs on

the effects of descent compared with resting at the same altitude in people
with acute mountain sickness. Consensus opinion suggests that people with
acute mountain sickness should descend if possible. However, we found no
RCTs examining effects of different distances of descent, or about the balance
of risks and benefits in people who might find it difficult to descend.

N
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¶ Dexamethasone One small RCT in climbers with symptoms and signs of acute
mountain sickness found that dexamethasone reduced mean acute mountain
sickness scores compared with placebo.

¶ Acetazolamide We found no good RCTs on the effects of acetazolamide
compared with placebo for treating people with acute mountain sickness.

DEFINITION Altitude sickness (or high altitude illness) includes acute mountain
sickness, high altitude pulmonary oedema, and high altitude cer-
ebral oedema. Acute mountain sickness typically occurs at altitudes
greater than 2500 metres (about 8000 feet) and is characterised
by the development of some or all of the symptoms of headache,
weakness, fatigue, listlessness, nausea, insomnia, breathlessness
on exertion, suppressed appetite, and peripheral oedema. Symp-
toms may take days to develop or may occur within hours, depend-
ing on the rate of ascent and the altitude attained. More severe
forms of altitude sickness have been identified. High altitude
pulmonary oedema is characterised by symptoms and signs typical
of pulmonary oedema such as shortness of breath, coughing, and
production of frothy or blood stained sputum. High altitude cerebral
oedema is characterised by confusion, ataxia, and decreasing
conscious level. This review covers only acute mountain sickness.

INCIDENCE/
PREVALENCE

The incidence of acute mountain sickness increases with absolute
height attained and with the rate of ascent. One survey in Taiwan
(93 people ascending above 3000 metres) found that 27% of
people experienced acute mountain sickness.1 One survey in the
Himalayas (278 unacclimatised hikers at 4243 metres) found that
53% of people developed acute mountain sickness.2 One survey in
the Swiss Alps (466 climbers at 4 altitudes between 2850 metres
and 4559 metres) found the prevalence of two or more symptoms
of acute mountain sickness to be 9% of people at 2850 metres;
13% of people at 3050 metres; 34% of people at 3650 metres;
and 53% of people at 4559 metres.3

AETIOLOGY/
RISK FACTORS

The Himalayan study identified the rate of ascent and absolute
height attained as the only risk factors.2 It found no evidence of a
difference in risk between men and women, or that previous
episodes of altitude experience, load carried, or recent respiratory
infections affected risk. However, the study was too small to exclude
these as risk factors or to quantify risks reliably. One systematic
review of RCTs (search date 1999) comparing prophylactic agents
versus placebo found that, among people receiving placebo, the
incidence of acute mountain sickness was higher with a faster rate
of ascent (54% of people at a mean ascent rate of 91 metres/hour;
73% at a mean ascent rate of 1268 metres/hour; 89% at a
simulated ascent rate in a hypobaric chamber of 1647
metres/hour).4

PROGNOSIS We found no reliable data on prognosis. It is widely held that if no
further ascent is attempted, the symptoms of acute mountain
sickness tend to resolve over a few days. We found no reliable data
about long term sequelae in people whose symptoms have com-
pletely resolved.

AIMS OF
INTERVENTION

To prevent acute mountain sickness; to achieve rapid resolution of
acute mountain sickness; with minimal adverse effects.
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OUTCOMES Prevention: incidence of acute mountain sickness, incidence of
individual symptoms. Treatment: clinical resolution of acute
mountain sickness, resolution of individual symptoms.

METHODS Clinical Evidence search and appraisal May 2003. We excluded
RCTs with fewer than 10 people in each treatment arm, and
crossover trials that did not report pre-crossover results. We
excluded RCTs if rates of ascent and absolute altitude were different
between treatment groups. We excluded individual RCTs that exam-
ined effects of simulated altitude in hypobaric chambers. However,
one systematic review (search date 1999; 18 RCTs) included three
RCTs that simulated altitude in this way.4 We have not adjusted its
meta-analysis to exclude these studies.

QUESTION What are the effects of interventions to prevent acute
mountain sickness? New

OPTION SLOW ASCENT (OR ACCLIMATISATION)

We found no RCTs evaluating different rates of ascent or acclimatisation.
One non-randomised trial, observational studies, and consensus opinion
suggest that slower ascent reduces the risk of acute mountain sickness
compared with more rapid ascent.

Benefits: We found no RCTs (see comment below).

Harms: We found no RCTs. Slow ascent is, in itself, unlikely to be harmful.

Comment: We found one non-randomised controlled trial (60 male soldiers
without previous high altitude exposure) comparing faster versus
slower ascent to an altitude of 3500 metres.5 Faster ascent was
achieved by flying people to the target altitude (ascent time 1 hour)
and slower ascent by driving them (ascent time 4 days). The trial
found that slower ascent reduced the risk of any symptom of acute
mountain sickness compared with faster ascent (“one symptom or
another”: 51% with slower ascent v 84% with faster ascent; P value
not reported). Observational data suggest that faster ascent is a risk
factor for acute mountain sickness (see aetiology/risk factors,
p 1646).4 Consensus opinion suggests that slower ascent helps to
prevent acute mountain sickness.

OPTION ACETAZOLAMIDE

One systematic review has found that acetazolamide reduces the
incidence of acute mountain sickness compared with placebo. The review
found that acetazolamide caused polyuria and/or paraesthesia in over a
third of people. We found no good RCTs comparing acetazolamide versus
dexamethasone.

Benefits: Versus placebo: We found one systematic review (search date
1999, 9 RCTs, 295 people) which compared acetazolamide
(500 mg or 750 mg daily) versus placebo at altitudes above 4000
metres.4 It found that acetazolamide significantly increased the
proportion of people who remained free of acute mountain sickness
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compared with placebo (AR for freedom from acute mountain
sickness: 67% of people with acetazolamide v 42% with placebo;
RR 1.58, 95% CI 1.27 to 1.96; see comment below). Versus
dexamethasone: We found no systematic reviews or RCTs of
sufficient quality.

Harms: The review found that polyuria and paraesthesia were significantly
more common with acetazolamide compared with placebo (AR for
polyuria: 33% with acetazolamide v 6% with placebo; RR 4.24, 95%
CI 1.92 to 9.37; AR for paraesthesia: 43% with acetazolamide v

10% with placebo; RR 4.02, 95% CI 1.71 to 9.43).4 The review
reported that the adverse effects with acetazolamide were of “minor
severity”: the term “minor” was not further defined.4

Comment: The review undertook subgroup analysis for different doses of
acetazolamide.4 It found that acetazolamide 750 mg was signifi-
cantly more effective than placebo, but it found no significant
difference between acetazolamide 500 mg and placebo (AR for
freedom from acute mountain sickness: 66% of people with aceta-
zolamide 750 mg v 32% with placebo; RR 2.18, 95% CI 1.52 to
3.15; AR for freedom from acute mountain sickness: 68% of people
with acetazolamide 500 mg v 54% with placebo; RR 1.22, 95%
CI 0.93 to 1.59). However, the analysis comparing 500 mg aceta-
zolamide versus placebo may have lacked power to exclude clini-
cally important effects. Ascent rates varied among RCTs, and the
lack of effect of acetazolamide 500 mg versus placebo may be due
to lower ascent rates in RCTs included in the analysis at that dosage.

OPTION DEXAMETHASONE

One systematic review and further RCTs have found that dexamethasone
is more effective than placebo for preventing acute mountain sickness.
However, the review found that adverse effects (including depression)
occurred in a quarter of people on withdrawal of dexamethasone. We
found no good RCTs comparing dexamethasone versus acetazolamide.

Benefits: Versus placebo: We found one systematic review,4 two additional
RCTs (reported in one publication),6 and one subsequent RCT.7 The
systematic review (search date 1999, 8 RCTs, 161 people) com-
pared dexamethasone (8, 12, or 16 mg daily) versus placebo at
altitudes above 4000 metres.4 It found that dexamethasone sig-
nificantly increased the proportion of people who were free of acute
mountain sickness compared with placebo (AR for freedom from
acute mountain sickness: 62% with dexamethasone v 26% with
placebo; RR 2.50, 95% CI 1.71 to 3.66). The two additional RCTs
were excluded from the review because they compared dexametha-
sone versus placebo at altitudes below 4000 metres.6 Both RCTs
were undertaken in health professionals aged 18 to 65 years, who
normally lived at altitudes less than 450 metres, and who were
participating in continuing medical education programmes in the
Rocky Mountains. The first additional RCT (73 people; altitude
2700 metres) found that dexamethasone (4 mg every 6 hours for a
total of 6 doses) significantly reduced the incidence of acute
mountain sickness compared with placebo (3/38 [8%] developed
acute mountain sickness with dexamethasone v 14/35 [40%] with
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placebo; ARR 32%, 95% CI 14% to 50%; RR 0.20, 95% CI 0.06 to
0.65).6 The second additional RCT (50 people; altitude 2050
metres) found no significant difference in the incidence of acute
mountain sickness between dexamethasone (4 mg every 6 hours
for a total of 6 doses) and placebo (5/25 [20%] with dexametha-
sone v 4/25 [16%] with placebo; ARI +4%, 95% CI –17% to +25%;
RR 1.25, 95% CI 0.62 to 1.78; see comment below).6 The subse-
quent RCT (50 men, aged 19–24 years, normally resident at sea
level) compared five different treatments (3 different dosages of
prednisolone, dexamethasone, and placebo).7 One arm (10 men)
compared dexamethasone 0.5 mg daily versus placebo.7 Acute
mountain sickness was assessed using a scoring system based on
symptoms and clinical assessment. People in the RCT were airlifted
to an altitude of 3450 metres. The RCT found that dexamethasone
significantly reduced the mean acute mountain sickness score after
2 days compared with placebo (P < 0.001, results presented
graphically, further details not reported). Versus acetazolamide:
We found no systematic reviews or RCTs of sufficient quality.

Harms: The review reported that adverse effects, mainly depression,
occurred on withdrawal of dexamethasone.4 The review found that
withdrawal of dexamethasone significantly increased the incidence
of all adverse effects compared with placebo (adverse reactions on
withdrawal: 27% of people with dexamethasone v 0% with placebo;
RR 4.45, 95% CI 1.08 to 18.3). The severity of depression was not
reported.4

Comment: In the RCT conducted at 2050 metres, event rates were low in both
groups, probably because of the relatively low altitude.6 The study
may therefore have lacked power to detect clinically important
differences between dexamethasone and placebo.

QUESTION What are the effects of treatments for acute mountain
sickness? New

OPTION ACETAZOLAMIDE

We found no good RCTs on the effects of acetazolamide compared with
placebo for treating people with acute mountain sickness.

Benefits: We found no systematic reviews or RCTs of sufficient quality.

Harms: We found no RCTs. See harms of acetazolamide in prevention,
p 1648.

Comment: None.

OPTION DEXAMETHASONE

One small RCT in climbers with symptoms and signs of acute mountain
sickness found that dexamethasone reduced mean acute mountain
sickness scores compared with placebo.

Benefits: We found no systematic review. We found one RCT (35 climbers
arriving at an alpine hut with symptoms of acute mountain sickness,
altitude of 4559 metres) comparing dexamethasone (8 mg initially,
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then 4 mg after 6 and 12 hours) versus placebo without concurrent
descent in either group.8 Acute mountain sickness was assessed
using a scoring system based on symptoms and clinical assessment
(score 0 to 14, where 14 was the most severe). The RCT found that
after treatment for 12 hours at the same altitude, dexamethasone
improved mean symptoms scores significantly more than placebo
(improvement in mean score: 4.1 with dexamethasone v 0.4 with
placebo; difference between groups 3.7, 95% CI 2.2 to 5.3).

Harms: The RCT did not report on harms.8 See harms of dexamethasone in
prevention, p 1649.

Comment: None.

OPTION DESCENT COMPARED WITH RESTING AT THE SAME
ALTITUDE

We found no RCTs on the effects of descent compared with resting at the
same altitude in people with acute mountain sickness. Consensus opinion
suggests that people with acute mountain sickness should descend if
possible. However, we found no RCTs examining effects of different
distances of descent, or about the balance of risks and benefits in
people who might find it difficult to descend.

Benefits: We found no systematic reviews or RCTs.

Harms: We found no RCTs.

Comment: Consensus opinion suggests that people with acute mountain
sickness should descend if possible. However, we found no RCTs
examining effects of different distances of descent, or about the
balance of risks and benefits in people who might find it difficult to
descend (for example, due to symptoms of acute mountain sick-
ness or unrelated injury).
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Bell’s palsy
Search date November 2002

Rodrigo Salinas

QUESTIONS

Effects of treatments in adults and children. . . . . . . . . . . . . . . . . .1652

INTERVENTIONS

Unknown effectiveness
Antiviral treatment. . . . . . . . .1653
Corticosteroids . . . . . . . . . . .1652
Facial nerve decompression

surgery . . . . . . . . . . . . . . .1654

See glossary, p 1654

Key Messages

¶ Antiviral treatment Two systematic reviews found no RCTs of aciclovir versus
placebo. One RCT found limited evidence that aciclovir plus prednisone
improved facial function compared with prednisone alone after 4 months.

¶ Corticosteroids One systematic review found no clear evidence that corticos-
teroid improved the recovery of facial motor function or cosmetically disabling
sequelae compared with placebo after 6 months.

¶ Facial nerve decompression surgery One systematic review identified no
RCTs of facial nerve decompression.
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DEFINITION Bell’s palsy is an acute, unilateral paresis or paralysis of the face in
a pattern consistent with peripheral facial nerve dysfunction, with-
out detectable causes.1 Additional symptoms may include pain in or
behind the ear, numbness in the affected side of the face, impaired
tolerance to ordinary levels of noise, and disturbed taste on the
anterior part of the tongue.2–5

INCIDENCE/
PREVALENCE

The incidence is about 23/100 000 people a year, or about
1/60–70 people in a lifetime.6 Bell’s palsy affects men and women
more or less equally, with a peak incidence between the ages of 10
and 40 years. It occurs with equal frequency on the right and left
sides of the face.7

AETIOLOGY/
RISK FACTORS

The cause is unclear. Viral infection, ischaemia, autoimmune
inflammatory disorders, and heredity factors have been proposed
as underlying causes.2,8,9 A viral cause has gained popularity since
the isolation of the herpes simplex virus-1 genome from facial nerve
endoneurial fluid in people with Bell’s palsy.10

PROGNOSIS More than two thirds of people with Bell’s palsy achieve full
spontaneous recovery. The largest series of people with Bell’s palsy
who received no specific treatment (1011 people) found the first
signs of improvement within 3 weeks of onset in 85% of people.11

For the other 15%, some improvement occurred 3–6 months later.
The same series found that 71% of people recovered normal
function of the face, 13% had insignificant sequelae, and the
remaining 16% had permanently diminished function, with contrac-
ture of facial muscles and synkinesis (see glossary, p 1654). These
figures are roughly similar to those of other series of people
receiving no specific treatment for Bell’s palsy.7,8,12

AIMS OF
INTERVENTION

To maximise recovery of facial function; to reduce the risk of
complications, with minimum adverse effects.

OUTCOMES Grade of recovery of motor function of the face; presence of
sequelae (motor synkinesis, autonomic dysfunction, hemifacial
spasm); time to full recovery.

METHODS Clinical Evidence search and appraisal November 2002. Trials used
different scoring systems for reporting outcomes.

QUESTION What are the effects of treatments in adults and
children?

OPTION CORTICOSTEROIDS

One systematic review found no clear evidence that corticosteroid
improved the recovery of facial motor function or cosmetically disabling
sequelae compared with control after 6 months.

Benefits: Versus placebo or no specific treatment: We found one system-
atic review (search date 2000, 3 RCTs, 117 people).13 In the
review, one RCT (26 people aged 12–76 years) compared cortisone
acetate versus placebo, one RCT (51 people, ages not specified)
compared prednisone plus vitamins versus vitamins alone, and one
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RCT (42 children aged 24–74 months) compared methylpred-
nisolone versus no specific treatment. The review found no signifi-
cant difference between corticosteroid (cortisone acetate, pred-
nisone, methylprednisolone) and control in the number of people
with incomplete recovery of facial motor function after 6 months (3
RCTs: 13/59 [22%] of people with corticosteroid v 15/58 [26%] of
people with control; RR 0.86, 95% CI 0.47 to 1.59). When data
from two quasi-randomised trials found by the review12,14 were
added to the pooled estimate, the result remained non-significant
(RR 0.69, 95% CI 0.42 to 1.16; absolute numbers not provided;
see comment below). The review also found no significant differ-
ence between corticosteroid and control in the number of people
with cosmetically disabling sequelae after 6 months (8/59 [14%] of
people with corticosteroid v 9/58 [16%] of people with control;
RR 0.86, 95% CI 0.38 to 1.98). When data from two quasi-
randomised trials found by the review12,14 were added to the pooled
estimate, the result remained non-significant (RR 0.82, 95%
CI 0.39 to 1.73; absolute numbers not provided). Versus
aciclovir: See benefits of antiviral treatment, p 1653.

Harms: No adverse effects were reported in the trials.

Comment: Of the two quasi-randomised trials identified by the review, one
compared corticosteroids (preparation not stated) versus support-
ive therapy only, and used alternation in matched participants as
the method of allocation.12 The other compared dexamethasone
versus placebo, and used allocation according to the day of
admission.14

OPTION ANTIVIRAL TREATMENT

Two systematic reviews found no RCTs of aciclovir versus placebo. One
RCT found limited evidence that aciclovir plus prednisone improved facial
function compared with prednisone alone after 4 months.

Benefits: We found two systematic reviews (search date 2000, 2 RCTs, 200
people;15 search date 2000, 3 RCTs, 230 people16). Neither review
found RCTs of aciclovir versus placebo. Both included the same RCT
(119 people) of aciclovir (400 mg 5 times daily for 10 days) plus
prednisone versus prednisone alone (see comment below). The first
review found that aciclovir plus prednisone versus prednisone alone
significantly decreased the number of people with incomplete
recovery of facial function (measured using a facial function scoring
system) after 4 months (4/53 [8%] of people with aciclovir plus
steroid had moderate or moderately severe dysfunction v 11/46
[24%] with steroid alone; RR 0.32, 95% CI 0.11 to 0.92; see
comment below).15

Harms: The RCT reported mild to moderate gastrointestinal complaints,
which did not require treatment. No numbers were reported.15

Comment: In the RCT, 20/119 (17%) of people enrolled in the trial were lost to
follow up. It is not clear to which treatment group these belonged.
Results were calculated from the 99/119 (83%) of people who
completed the trial. The systematic reviews identified two further
RCTs of aciclovir that were not of sufficient quality.
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OPTION FACIAL NERVE DECOMPRESSION SURGERY

One systematic review found no RCTs of facial nerve decompression
surgery for people with Bell’s palsy.

Benefits: We found one systematic review (search date 2000), which found
no RCTs of facial nerve decompression surgery for people with Bell’s
palsy.16

Harms: The systematic review found reports of permanent unilateral deaf-
ness in four non-randomised prospective studies of facial nerve
decompression in people with Bell’s palsy.16 One study of people
with complete facial palsy undergoing facial nerve decompression
found that 4/41 (10%) people had conductive deafness and 2/41
(5%) people had perceptive deafness after 1 year.12

Comment: None.

GLOSSARY
Synkinesis Involuntary movement accompanying a voluntary movement.
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INTERVENTIONS

Beneficial
Addition of second line drugs

(gabapentin, levetiracetam,
lamotrigine, oxcarbazepine,
tiagabine, topiramate, vigabatrin,
or zonisamide) for drug resistant
partial epilepsy . . . . . . . . .1661

Antiepileptic monotherapy in
generalised epilepsy* . . . . .1660

Antiepileptic monotherapy in partial
epilepsy*. . . . . . . . . . . . . .1658

Likely to be beneficial
Educational programmes . . . .1665

Trade off between benefits and
harms

Antiepileptic drug withdrawal for
people in remission . . . . . .1662

Antiepileptic drugs after a single
seizure . . . . . . . . . . . . . . .1657

Unknown effectiveness
Biofeedback . . . . . . . . . . . . .1664
Cognitive behavioural therapy.1664
Family counselling. . . . . . . . .1667
Relaxation plus behavioural

modification therapy. . . . . .1666
Relaxation therapy . . . . . . . .1663
Yoga . . . . . . . . . . . . . . . . . .1663

To be covered in future updates
Treatment of drug resistant

generalised epilepsy

*We found no placebo controlled
RCTs. However, widespread
consensus holds that these
drugs are effective.

See glossary, p 1667

Key Messages

¶ Addition of second line drugs for drug resistant partial epilepsy System-
atic reviews in people with drug resistant partial epilepsy have found that
adding gabapentin, levetiracetam, lamotrigine, oxcarbazepine, tiagabine,
topiramate, vigabatrin, or zonisamide to usual treatment reduces seizure
frequency compared with adding placebo. The reviews have found that adding
any of the drugs increases the frequency of adverse effects compared with
adding placebo. We found no good evidence from RCTs on which to base a
choice among drugs.
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¶ Antiepileptic monotherapy in generalised epilepsy We found no placebo
controlled trials of the main antiepileptic drugs (carbamazepine, phenobarbital,
phenytoin, sodium valproate), but widespread consensus holds that these
drugs are effective. Systematic reviews found no good evidence on which to
base a choice among these drugs in terms of seizure control.

¶ Antiepileptic monotherapy in partial epilepsy We found no placebo con-
trolled RCTs of the main antiepileptic drugs (carbamazepine, phenobarbital,
phenytoin, sodium valproate) used as monotherapy in people with partial
epilepsy, but widespread consensus holds that these drugs are effective.
Systematic reviews found no reliable evidence on which to base a choice
among drugs in terms of seizure control. Systematic reviews have found that
phenobarbital is more likely to be withdrawn than phenytoin or carbamazepine
and that phenytoin is more likely to be withdrawn than carbamazepine.

¶ Educational programmes One RCT found that a 2 day education programme
reduced seizure frequency at 6 months compared with waiting list control,
although it found no significant difference in health related quality of life. Two
RCTs found that an educational package improved knowledge and understand-
ing of epilepsy, adjustment to epilepsy, and psychosocial functioning compared
with control.

¶ Antiepileptic drug withdrawal for people in remission One systematic
review of observational studies and one RCT have found that antiepileptic drug
withdrawal for people in remission is associated with a higher risk of seizure
recurrence than is continued treatment. Clinical predictors of relapse after drug
withdrawal include age, seizure type, number of antiepileptic drugs being
taken, whether seizures have occurred since antiepileptic drugs were started,
and the period of remission before drug withdrawal.

¶ Antiepileptic drugs after a single seizure RCTs have found that immediate
treatment of a single seizure with antiepileptic drugs reduces seizure recur-
rence at 2 years compared with no treatment. However, we found no evidence
that treatment alters long term prognosis. Long term antiepileptic drug treat-
ment is potentially harmful.

¶ Cognitive behavioural therapy We found insufficient evidence about the
effects of cognitive behavioural therapy in people with epilepsy from two small
RCTs.

¶ Family counselling We found insufficient evidence on family counselling from
one small RCT that employed weak methods.

¶ Relaxation plus behavioural modification therapy RCTs found insufficient
evidence about the effects of combined relaxation and behavioural modifica-
tion on seizures.

¶ Biofeedback; relaxation therapy; yoga Systematic reviews found insuffi-
cient evidence on the effects of these interventions.

DEFINITION Epilepsy is a group of disorders rather than a single disease.
Seizures can be classified by type as partial (categorised as simple
partial, complex partial, and secondary generalised tonic clonic
seizures), or generalised (categorised as generalised tonic clonic,
absence, myoclonic, tonic, and atonic seizures).1 See glossary,
p 1667.

INCIDENCE/
PREVALENCE

Epilepsy is common, with an estimated prevalence in the developed
world of 5–10/1000, and an annual incidence of 50/100 000
people.2 About 3% of people will be given a diagnosis of epilepsy at
some time in their lives.3
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AETIOLOGY/
RISK FACTORS

Epilepsy can also be classified by cause.1 Idiopathic generalised
epilepsies (such as juvenile myoclonic epilepsy or childhood
absence epilepsy) are largely genetic. Symptomatic epilepsies
result from a known cerebral abnormality; for example, temporal
lobe epilepsy may result from a congenital defect, mesial temporal
sclerosis, or a tumour. Cryptogenic epilepsies are those that cannot
be classified as idiopathic or symptomatic and in which no causative
factor has been identified, but is suspected.

PROGNOSIS For most people with epilepsy the prognosis is good. About 70% go
into remission, defined as being seizure free for 5 years on or off
treatment. This leaves 20–30% who develop chronic epilepsy,
which is often treated with multiple antiepileptic drugs.4 About 60%
of untreated people have no further seizures in the 2 years after
their first seizure.5

AIMS OF
INTERVENTION

To reduce the risk of subsequent seizures and to improve the
prognosis of the seizure disorder; in people in remission, to with-
draw antiepileptic drugs without causing seizure recurrence; to
minimise adverse effects of treatment.

OUTCOMES For treatment after a single seizure: time to subsequent seizures,
time to achieve remission, proportion achieving remission. For
treatment of newly diagnosed epilepsy: retention on allocated
treatment or time to withdrawal of allocated treatment, time to
remission, time to first seizure after treatment. For treatment of
drug resistant epilepsy: percentage reduction in seizure frequency,
proportion of responders (response defined as ≥ 50% reduction in
seizure frequency). For drug withdrawal: time to seizure recurrence.
Improvement in quality of life; reduction in anxiety, depression, and
fear of seizures; coping or adjustment to epilepsy (assessed by
validated measures).

METHODS Clinical Evidence search and appraisal for systematic reviews March
2003, and additional searches for RCTs by the contributors.

QUESTION Should single seizures be treated?

OPTION ANTIEPILEPTIC DRUGS AFTER A SINGLE SEIZURE

RCTs have found that treatment of a single seizure with antiepileptic
drugs reduces seizure recurrence at 2 years compared with no treatment.
However, we found no evidence that treatment alters long term
prognosis. Long term antiepileptic drug treatment is potentially harmful.

Benefits: We found no systematic review. We found three RCTs, the largest of
which (419 people, 42% women, 28% aged ≤ 16 years, 66% aged
16–60 years, 6% aged ≥ 60 years) compared immediate treatment
after a first unprovoked seizure versus no immediate treatment.6

People were randomised within 7 days of their first tonic clonic
seizure (see glossary, p 1668). Longer term follow up of the RCT
found that there were half as many second seizures with immediate
treatment compared with no treatment at 2 years (HR 0.36, 95%
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CI 0.24 to 0.53).7 However, it found no significant difference in the
proportion of people achieving a 2 year remission in seizures
(AR 60% v 68%; RR 0.82, 95% CI 0.64 to 1.03; RR adjusted for
time of starting treatment 0.96, 95% CI 0.77 to 1.22).7

Harms: The RCT gave no information on adverse effects of antiepileptic
drugs.6,7 However, these are well known and include idiosyncratic
reactions, teratogenesis, and cognitive effects.

Comment: One systematic review of prospective observational studies (search
date not stated, about 2500 people, 30% receiving treatment)
concluded that, within 2 years of their first seizure, 40% (95%
CI 37% to 43%) of people have further seizures.5 The RCT was too
small to rule out the possibility that treating a first seizure alters the
long term prognosis of epilepsy.6,7

QUESTION What are the effects of monotherapy in newly
diagnosed partial epilepsy?

OPTION ANTIEPILEPTIC MONOTHERAPY IN NEWLY DIAGNOSED
PARTIAL EPILEPSY

We found no placebo controlled RCTs of the main antiepileptic drugs
(carbamazepine, phenobarbital, phenytoin, sodium valproate) used as
monotherapy in people with partial epilepsy, but widespread consensus
holds that these drugs are effective. Systematic reviews found no reliable
evidence on which to base a choice among drugs in terms of seizure
control. Systematic reviews have found that phenobarbital is more likely
to be withdrawn than phenytoin or carbamazepine and that phenytoin is
more likely to be withdrawn than carbamazepine.

Benefits: We found no systematic reviews or RCTs comparing antiepileptic
drugs versus placebo or no treatment (see comment below). We
found five systematic reviews that compared antiepileptic drugs
versus each other.8–12 Sodium valproate versus
carbamazepine: The first systematic review (search date 1999, 5
RCTs, 1265 people, of whom 830 had partial epilepsy and 395 had
generalised epilepsy, age 3–83 years, follow up < 5 years) com-
pared sodium valproate versus carbamazepine.8 The systematic
review included a meta-analysis of the subgroup of people with
partial epilepsy (with results expressed as HRs; HR > 1 for an event
that is more likely with sodium valproate). It found no significant
difference for treatment withdrawal between sodium valproate and
carbamazepine (HR 1.00, 95% CI 0.79 to 1.26). Sodium valproate
decreased 12 month remission compared with carbamazepine and
significantly increased risk of first seizure (remission: HR 0.82, 95%
CI 0.67 to 1.00; first seizure: HR 1.22, 95% CI 1.04 to 1.44). A test
for statistical interaction was performed and was significant for time
to first seizure but not for time to 12 month remission. These
subgroup analyses must therefore be treated with caution. Sodium
valproate versus phenytoin: The second systematic review
(search date 2000, 5 RCTs, 250 people with partial epilepsy, and
419 with generalised epilepsy, age 3–95, follow up < 5 years)
compared sodium valproate versus phenytoin.9 It included a meta-
analysis in people with partial epilepsy (with results expressed as
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HRs; HR > 1 for an event that is more likely with phenytoin). It found
no significant difference in treatment withdrawal, 12 month remis-
sion, or first seizure (treatment withdrawal: HR 1.23, 95% CI 0.77
to 1.98; 12 month remission: HR 1.02, 95% CI 0.68 to 1.54; first
seizure: HR 0.81, 95% CI 0.59 to 1.11). Phenobarbital versus
phenytoin: The third systematic review (search date 1998, 3 RCTs,
599 people with partial or generalised epilepsy, age 3–77 years)
compared phenobarbital versus phenytoin.10 Results were
expressed as HRs (HR > 1 for an event more likely with phenobar-
bital), but it did not undertake subgroup analyses for people with
partial or generalised epilepsy. Overall, it found no significant
difference in 12 month remission or first seizure (12 month remis-
sion: HR 0.93, 95% CI 0.70 to 1.23; first seizure: HR 0.84, 95%
CI 0.68 to 1.05). It found that treatment withdrawal was greater
with phenobarbital than with phenytoin, presumably because it was
less well tolerated (HR 1.62, 95% CI 1.22 to 2.14).
Carbamazepine versus phenobarbital: The fourth systematic
review (search date 2002, 4 RCTs, 680 people, of whom 523 had
partial epilepsy) compared carbamazepine versus phenobarbital.11

Results were expressed as HRs (HR > 1 for an event more likely on
phenobarbital). For people with partial epilepsy it found that phe-
nobarbital was significantly more likely to be withdrawn than car-
bamazepine (HR 1.60, 95% CI 1.18 to 2.17). It found no significant
difference in remission during the next 12 months (HR 1.03, 95%
CI 0.72 to 1.49), but it found that phenobarbital significantly
increased time to first seizure compared with carbamazepine
(HR 0.71, 95% CI 0.55 to 0.91). Carbamazepine versus
phenytoin: The fifth systematic review (search 2002, 3 RCTs, 552
adults and children, of whom 431 had partial epilepsy) compared
carbamazepine versus phenytoin.12 The review did not present
results separately for people with partial epilepsy (see comment
below).

Harms: Two RCTs found similar prevalence of adverse effects with car-
bamazepine and sodium valproate.13,14 Rashes occurred more
often with carbamazepine than with sodium valproate (11% v 1.7%,
P < 0.05; 6.3% v 3.4%, NS). Weight gain was more common with
sodium valproate (12% v 1.1%, P < 0.05; 10% v 3.9%, NS),
usually after at least 3 months of treatment. Other adverse events
with carbamazepine included dizziness (6.7% v 2.9%, NS; 6.3% v

0.8%, P < 0.05), headaches (6.1% v 3.4%), ataxia (2.2% v 0%),
somnolence (20% v 9.3%, P < 0.05), fatigue (10% v 5.1%, NS),
diplopia (3.9% v 0%, NS), and insomnia (3.9% v 0%, NS). Other
drug related adverse events with sodium valproate were tremor
(5.2% v 1.7%, NS), alopecia (2.9% v 0.6%, NS; 4.2% v 1.6%, NS),
and appetite increase (2.3% v 0%, NS; 9.3% v 0%, P < 0.01).
Treatment was withdrawn because of adverse events in 9% of
people taking sodium valproate compared with 18% taking car-
bamazepine (18 v 15 people).13,14

Comment: Placebo controlled trials of these drugs would now be considered
unethical. The meta-analysis provides weak evidence in support of
the consensus view to use carbamazepine as the drug of choice in
people with partial epilepsy.8 The systematic review comparing
carbamazepine versus phenytoin did not present results separately
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for people with generalised epilepsy and people with partial epi-
lepsy.12 Overall, however, it found no significant difference between
carbamazepine and phenytoin for treatment withdrawal, first sei-
zure, or 12 month remission (treatment withdrawal: HR 0.97, 95%
CI 0.74 to 1.28; first seizure: HR 0.91, 95% CI 0.74 to 1.12; time
to 12 month remission: HR 1.00, 95% CI 0.78 to 1.29).

QUESTION What are the effects of monotherapy in newly
diagnosed generalised epilepsy (generalised tonic
clonic seizures with or without other generalised seizure
types)?

OPTION ANTIEPILEPTIC MONOTHERAPY IN NEWLY DIAGNOSED
GENERALISED EPILEPSY

We found no placebo controlled trials of the main antiepileptic drugs
(carbamazepine, phenobarbital, phenytoin, sodium valproate) used as
monotherapy in people with generalised epilepsy, but widespread
consensus holds that these drugs are effective. Systematic reviews found
no evidence on which to base a choice among drugs in terms of seizure
control.

Benefits: Versus placebo: We found no systematic review or RCTs compar-
ing antiepileptic drugs versus placebo. We found four systematic
reviews that compared different antiepileptic drugs.8,9,11,12 The first
two reviews were of RCTs that recruited people if they had general-
ised onset tonic clonic seizures (see glossary, p 1668) with or
without other generalised seizure types (e.g. absence or myo-
clonus).8,9 Carbamazepine versus sodium valproate: The first
systematic review compared carbamazepine versus sodium val-
proate (search date 1999, 5 RCTs, 4 of the RCTs included 395
people with generalised epilepsy, age 3–79 years, follow up < 5
years).8 Results were expressed as HRs (HR > 1 indicates that an
event is more likely with sodium valproate). A meta-analysis of the
generalised epilepsy subgroup found no significant difference
between sodium valproate and carbamazepine for treatment with-
drawal (HR 0.89, 95% CI 0.62 to 1.29), 12 month remission
(HR 0.96, 95% CI 0.75 to 1.24), or first seizure (HR 0.86, 95%
CI 0.68 to 1.67; see comment below). Phenytoin versus sodium
valproate: The second systematic review compared phenytoin and
sodium valproate (search date 2000, 5 RCTs, 419 people aged
3–95 years with generalised epilepsy).9 Results were expressed as
HRs (HR > 1 indicates that an event is more likely with phenytoin).
A meta-analysis of the generalised epilepsy subgroup found no
significant difference between sodium valproate and phenytoin for
time to treatment withdrawal, 12 month remission, or first seizure
(treatment withdrawal: HR 0.98, 95% CI 0.60 to 1.58; 12 month
remission: HR 1.06, 95% CI 0.71 to 1.57; first seizure: HR 1.03,
95% CI 0.77 to 1.39; see comment below). Carbamazepine
versus phenobarbital: The third systematic review (search date
2002, 4 RCTs, 680 people, of whom 157 had generalised epilepsy)
compared carbamazepine versus phenobarbital.11 Subgroup analy-
sis in people with a generalized epilepsy found no significant
differences for first seizure, 12 month remission, or treatment
withdrawal (first seizure: HR 0.61, 95% CI 0.36 to 1.03; 12 month
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remission: HR 0.61, 95% CI 0.36 to 1.03; treatment withdrawal:
HR 1.78, 95% CI 0.87 to 3.62). Carbamazepine versus
phenytoin: The fourth systematic review (search 2002, 3 RCTs,
552 people, of whom 121 had generalized epilepsy) compared
carbamazepine versus phenytoin.12 It did not present results sepa-
rately for people with generalised epilepsy (see comment under
antiepileptic monotherapy in newly diagnosed partial epilepsy, p
1667).

Harms: See harms under antiepileptic monotherapy in newly diagnosed
partial epilepsy, p 1667.

Comment: Although no difference was found in the systematic reviews
between sodium valproate and either carbamazepine or phenytoin,
the confidence intervals are wide and these results do not establish
equivalence of sodium valproate and carbamazepine or pheny-
toin.8,9 Also, the age distribution of people classified as having
generalised epilepsy suggests errors in the classification of epilepsy
type. Failure of the RCTs to document generalised seizures other
than tonic clonic seizures is an important limitation. The meta-
analysis does not provide evidence to support or refute the use of
sodium valproate for people with generalised tonic clonic seizures
as part of generalised epilepsy.

QUESTION Does the addition of second line drugs benefit people
with drug resistant partial epilepsy?

OPTION ADDITION OF SECOND LINE DRUGS IN PEOPLE WITH
DRUG RESISTANT PARTIAL EPILEPSY

Systematic reviews in people with drug resistant partial epilepsy have
found that adding gabapentin, levetiracetam, lamotrigine, oxcarbazepine,
tiagabine, topiramate, vigabatrin, or zonisamide to usual treatment
reduces seizure frequency compared with adding placebo. The reviews
have found that adding any of the drugs increases the frequency of
adverse effects compared with adding placebo. We found no good
evidence from RCTs on which to base a choice among drugs.

Benefits: We found eight systematic reviews that compared the addition of
active drugs versus placebo in people who have not responded to
usual drug treatment.15–22 Gabapentin versus placebo: One
systematic review (search date 2002, 5 RCTs, 997 people) found
that adding gabapentin to usual treatment significantly reduced
seizure frequency compared with adding placebo (see table 1,
p 1671).15 Levetiracetam versus placebo: One systematic
review (search date 2003, 4 RCTs, 1023 people) found that adding
levetiracetam to usual treatment significantly reduced seizure fre-
quency compared with adding placebo (see table 2, p 1672).16

Lamotrigine versus placebo: One systematic review (search date
2002, 11 RCTs, 1243 people) found that adding of lamotrigine to
usual treatment significantly reduced seizure frequency compared
with adding placebo (see table 2, p 1672).17 Oxcarbazepine
versus placebo: One systematic review (search date 2002, 2
RCTs, 961 adults and children) found that adding oxcarbazepine to
usual treatment significantly reduced seizure frequency compared
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with adding placebo (see table 2, p 1672).18 Tiagabine versus
placebo: One systematic review (search date 2002, 3 RCTs, 769
people) found that adding tiagabine to usual treatment significantly
reduced seizure frequency compared with adding placebo (see
table 2, p 1672).22 Topiramate versus placebo: One systematic
review (search date 2002, 6 RCTs, 743 people) found that adding
topiramate to usual treatment significantly reduced seizure fre-
quency compared with adding placebo (see table 1, p 1671).20

Vigabatrin versus placebo: One systematic review (search date
1995, 4 RCTs, 495 people) found that adding vigabatrin to usual
treatment significantly reduced seizure frequency compared with
adding placebo (see table 1, p 1671).19 Zonisamide versus
placebo: One systematic review (search date 2002, 3 RCTs, 499
people) found that adding zonisamide to usual treatment signifi-
cantly reduced seizure frequency compared with adding placebo
(see table 2, p 1672).21

Harms: Adverse effects and treatment withdrawal were more frequent with
additional treatment than with placebo (see table 1, p 1671 and
table 2, p 1672).15,20 Lamotrigine is associated with a rash, which
may be avoided by slower titration of the drug. Vigabatrin causes
concentric visual field abnormalities in about 40% of people, which
are probably irreversible.23

Comment: Few RCTs have compared these drugs directly with each other.
Because of the irreversible visual field abnormalities associated
with vigabatrin, the consensus view among neurologists is not to
recommend this drug.

QUESTION Which people in remission from seizures are at risk of
relapse on withdrawal of drug treatment?

OPTION ANTIEPILEPTIC DRUG WITHDRAWAL FOR PEOPLE IN
REMISSION

One RCT in people who had been seizure free for at least 2 years found
that further seizures were more likely if people stopped treatment than if
they continued antiepileptic medication. Observational studies have
found that nearly a third of people will relapse within 2 years if
antiepileptic drugs are withdrawn. Clinical predictors of relapse after drug
withdrawal include age, seizure type, number of antiepileptic drugs being
taken, whether seizures have occurred since antiepileptic drugs were
started, and the period of remission before drug withdrawal.

Benefits: One large RCT (1013 people who had been seizure free for > 2
years) compared continued antiepileptic treatment with slow antie-
pileptic drug withdrawal.24,25 At 2 years, 78% of people who
continued treatment remained seizure free compared with 59% in
the withdrawal group. There were no significant differences in
psychosocial outcomes between groups. Risk reductions with 95%
confidence intervals for the main factors predicting recurrence of
seizures are tabulated (see table 3, p 1673).24 One systematic
review of observational studies (search date not stated) found that,
at 2 years, 29% (95% CI 24% to 34%) of people in remission from
all types of epilepsy would relapse if antiepileptic drugs were
withdrawn.26
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Harms: Sixteen people died during the trial, 10 in the continued treatment
group and six in the withdrawal group.25 Only two deaths were
attributed to epilepsy, and both of these occurred in people ran-
domised to continued treatment.

Comment: People with a seizure recurrence were less likely to be in paid
employment at 2 years.24,25

QUESTION What are the effects of behavioural and psychological
treatments for people with epilepsy?

OPTION RELAXATION THERAPY

One systematic review found insufficient evidence about the effects of
relaxation therapy compared with control in people with epilepsy.

Benefits: Seizure frequency: We found one systematic review (search date
2002,27 3 small unblinded controlled trials,28–30 50 people, includ-
ing 32 women). The trials used weak methods (see comment
below). Two of the studies found a non-significant reduction in
seizure frequency with relaxation therapy (see glossary, p 1668)
compared with no relaxation therapy, and one study found a
significantly reduced seizure frequency. The weak methods preclude
reliable conclusions.

Harms: The RCTs gave no information on adverse effects.28–30

Comment: All three trials used weak methods.28–30 The treatment allocation
methods were strict alternation,30 alternation in blocks of five,29 or
were not stated.28 The baseline seizure frequency varied consider-
ably among the allocated groups in all of the trials. In one trial, two
people in the treatment group had new antiepileptic medication
added during the study period and one of these had a greater than
50% reduction in seizure frequency; another person discontinued
antiepileptic medication.29 Antiepileptic drug treatment was also
adjusted during the trial, making it difficult to conclude whether the
observed results were because of changes in drug treatment or
because of the intervention. The trial duration and follow up was
short. The possibility of publication bias cannot be excluded. The
effects of relaxation therapy remain unclear.

OPTION YOGA

We found insufficient evidence from one systematic review about effects
of yoga in people with epilepsy.

Benefits: Seizure frequency: We found one systematic review (search date
2002,31 1 quasi randomised trial,32 32 people). The RCT compared
sahaja yoga (10 people) versus control (sham yoga 10 people, no
intervention 12 people). The trial found that yoga reduced seizure
frequency compared with control but it used weak methods, which
precludes reliable conclusions.

Harms: The trial gave no information on adverse effects.32

Comment: The baseline seizure frequency and duration varied among the
groups, making results difficult to interpret.32
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OPTION BIOFEEDBACK

We found insufficient evidence from one systematic review about the
effects of electroencephalographic feedback.

Benefits: Seizure frequency: We found one systematic review (search date
2002,27 1 controlled trial,33 24 people with uncontrolled epilepsy)
of electroencephalographic (EEG) biofeedback (see glossary,
p 1667) compared with control treatment. The trial compared three
treatments: EEG biofeedback, sham (non-contingent) feedback,
and no intervention (8 people in each group). It found a significant
reduction in seizure frequency compared with the baseline fre-
quency in people given biofeedback (median seizure reduction with
biofeedback 61%; P < 0.005 v baseline; see comment below).

Harms: The trial gave no information on harms.33

Comment: The RCT did not provide data about seizure frequency in the control
group.33 We were therefore unable to compare the EEG biofeed-
back and control groups. The RCT did not report the number of
people who had greater than 50% reduction in seizure frequency.
The study was not blinded and the randomisation method is not
clear. The duration of follow up was only 6 weeks. The evidence is
insufficient to draw reliable conclusions about the effects of EEG
biofeedback.

OPTION COGNITIVE BEHAVIOURAL TREATMENT

We found insufficient evidence about the effects of cognitive behavioural
therapy in people with epilepsy. One small RCT found no significant
difference in seizure frequency between group cognitive behavioural
treatment and control treatment. The RCT found no significant
improvement in psychosocial function. Another small RCT found that
cognitive behavioural treatment improved a depression score in people
with epilepsy plus depressed mood compared with control treatment.

Benefits: Seizure frequency: We found one systematic review (search date
2002)27 that found one RCT (30 people)34 comparing cognitive
behavioural therapy (see glossary, p 1667) versus control treat-
ment. The RCT found no significant difference between cognitive
behavioural therapy and control treatment in seizure frequency, but
the RCT was too small to exclude a clinically important difference.
Psychosocial functioning: The RCT included in the review found
no significant differences between cognitive behavioural therapy
and control treatments in various psychological scales, such as the
Washington Psycho Social Inventory, the Minnesota Multiphasic
Inventory, and the Beck Depression Inventory (see glossary,
p 1667).34 Another RCT (15 people with epilepsy and depression)
found that cognitive behavioural therapy significantly reduced
depression and self reported anxiety or anger, and significantly
increased involvement in social activities compared with control
treatment.35 The RCT did not report seizure frequencies, or specify
the intervention given to controls or the concomitant antidepressant
treatment.

Harms: The trial gave no information on harms.34
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Comment: The method of randomisation concealment is not known for these
small RCTs.34,35 Publication bias cannot be excluded. The evidence
is insufficient to define the effects of cognitive behavioural therapy
on people with epilepsy.

OPTION EDUCATIONAL PROGRAMMES

One RCT found that a 2 day education programme reduced seizure
frequency at 6 months compared with waiting list control, although it
found no significant difference in health related quality of life. Two RCTs
found that an educational package improved knowledge and
understanding of epilepsy, adjustment to epilepsy, and psychosocial
functioning compared with control.

Benefits: We found one systematic review (search date 2002,27 2 RCTs36,37)
and one subsequent RCT.38 Seizure frequency: The two RCTs
included in the review did not report on seizure frequency.36,37 The
subsequent RCT (242 people) found that a 2 day educational
programme significantly reduced seizure frequency at 6 months
compared with waiting list control (proportion of people with at least
2 point reduction in seizure frequency on a 6 point scale [0 = no
seizures in last 6 months, 5 = at least one seizure daily]: 19% with
education v 7.2% with control; P value not reported).38 However,
the clinical importance of this effect is unclear. Psychosocial
functioning: One RCT included in the review (100 adults with
epilepsy) found that a specific 2 day educational programme sig-
nificantly improved responses to a 50 item true/false questionnaire
compared with control intervention (overall understanding of epi-
lepsy, significant decrease in fear of seizures, significant decrease in
hazardous medical self management) and significantly improved
compliance with current medication (demonstrated by serum antie-
pileptic drug levels).36 The second RCT included in the review (252
children with epilepsy aged 7–14 years) found that a child centred,
family focused educational programme significantly improved ques-
tionnaire responses compared with control intervention (knowledge
about what to do during a seizure, purpose of the electroencepha-
lographic [see glossary, p 1667] examination, and minimal restric-
tion in activities), increased the proportion of children likely to
participate in normal activities, improved perceived academic and
social competencies of the children, and reduced the anxiety of
parents (see comment below).37 The subsequent RCT found that a
2 day educational programme had no significant effect on SF-36
questionnaire scores (see glossary, p 1668) 6 months after the
programme compared with waiting list control (SF-36 mental health
component score 43.7 with educational package v 42.5 with
control, P value not stated; SF-36 physical component score 50.4
with educational package v 52.0 with control, P value not stated).38

Scales validated using the study population revealed significant
improvement in epilepsy knowledge and coping with epilepsy.

Harms: None reported.

Comment: In one RCT, randomisation was by random number assignment, but
only a proportion of medical records were available to the authors
(65% in the experimental group v 47% of controls).36 In the other
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RCT the method of randomisation was not stated.37 A minority of
the people in the first RCT actively participated in the interventions
(23/50 in the treatment group v 20/50 in the control group) or
completed the study (20/50 in the treatment group v 18/50 in the
control group).36 In the subsequent RCT, the method of randomi-
sation was not stated, and among 383 patients randomised 242
(113 in the treatment group and 119 in control group) completed
the study.38

OPTION RELAXATION PLUS BEHAVIOURAL MODIFICATION
THERAPY

Two RCTs found insufficient evidence about the effects of combined
relaxation and behavioural modification treatment on seizures. One of the
RCTs found that the intervention improved anxiety and adjustment
compared with control.

Benefits: Seizure frequency: We found one systematic review27 (search
date 2002) that identified two RCTs of relaxation plus behaviour
therapy versus control.39,40 The first small RCT (18 children with
uncontrolled epilepsy) compared three interventions for 6 weeks:
behaviour modification (broad spectrum behaviour modification
programme, which included teaching of symptom discrimination,
relaxation, and countermeasure techniques to interrupt and abort
seizures during early cues of the onset of a seizure); attention
control (non-directive discussion around and experience of sei-
zures, other people’s reactions to seizures, and current problems);
and control (usual care).39 Both active treatments were given in six
1 hour sessions. It found that behaviour modification significantly
reduced the median seizure index (the product of the seizure
frequency and the seizure duration in seconds) compared with
baseline after 1 year and that the median seizure index was
increased compared with baseline in the control groups after 1 year.
Long term follow up of the RCT found that behaviour modification
significantly reduced the median seizure index after 8 years.41 The
RCT did not report actual values for these observations, so com-
parison of groups is not possible. The second RCT (150 adults with
uncontrolled epilepsy) compared Jacobson’s muscle relaxation plus
behavioural therapy versus control treatment.40 It reported sepa-
rately the mean seizure frequencies for each seizure type but did not
specify the number in each category. It reported separately the
mean seizure frequencies for those people with fewer than 20
seizures and those with more than 20 seizures per month at
baseline. We were unable to analyse these results in a meaningful
way. Psychological outcomes: The second RCT found that relaxa-
tion plus behavioural modification significantly improved anxiety
(Spielberger’s self assessment questionnaire for trait and state
anxiety; P < 0.01), and home, health, social, and emotional adjust-
ment compared with control (assessed by adjustment inventory; P
values not reported).40

Harms: The RCTs gave no information on harms.39,40

Comment: The randomisation method was not stated for one study and was by
alternate allocation in the other. The seizure index reported in one
study is not an ideal outcome measure.39 One of the RCTs recruited
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only 18 children and the groups would not be expected to be
balanced for baseline characteristics.39 It is possible that the
results of the psychological interventions on psychosocial function-
ing may depend on the baseline personality of the persons included
in the study, and their education and intelligence.

OPTION FAMILY COUNSELLING

We found insufficient evidence on family counselling from one small RCT
that employed weak methods.

Benefits: We found no systematic review but found one small RCT (36 people
with epilepsy and job loss) that compared three interventions:
family therapy (no detailed description but it appears that the family
was present for discussion of problems for a mean of 7.8 sessions);
one family session (in which information about the seizure profile
was given); and usual care (vocational assistance in obtaining a job
with no follow up other than site visit).42 It did not report seizure
frequencies, but found a significantly improved psychosocial inven-
tory score with family therapy (Washington Psycho Social Inventory
[see glossary, p 1668], 27 completers: improved perceived accept-
ance by family, emotional adjustment, interpersonal adjustment,
adjustment to seizures, and overall psychosocial function). It found
a trend toward improvement in job stability.

Harms: The study did not report harms.42

Comment: The method of concealment of randomisation was not described in
the RCT.42 Nine of the 36 people did not complete the study and
withdrawal was uneven across the groups (2 with family therapy, 6
with 1 family session, 1 with no intervention). The available evi-
dence is insufficient to define the effects of family counselling.

GLOSSARY
Absence seizure Previously known as “petit mal”. Brief episodes of unconscious-
ness with vacant staring, sometimes with fluttering of the eyelids, as if “daydream-
ing”. People with absence seizure do not fall to the ground and generally have a
rapid recovery. The condition is rare in adults.
Atonic seizure Momentary loss of limb muscle tone causing sudden falling to the
ground or drooping of the head.
Beck Depression Inventory Standardised scale to assess depression.
Cognitive behavioural therapy A broad category of interventions designed to
identify and control stress and minimise its effects, often by using intellectual
experience to correct damaging thoughts and behaviour.
Complex partial seizure Consciousness is impaired and memory of the episode is
distorted, but the person may not collapse. The person may exhibit automatic
behaviours (“automatisms”, such as chewing, scratching the head, undressing).
Complex partial seizures can spread to the rest of the brain to become a secondary
generalised tonic clonic seizure (see below). The electrical abnormality commonly
starts in the temporal lobes.
Electroencephalographic (EEG) biofeedback A technique of making EEG activ-
ity apparent to a person, who is then taught to produce certain EEG waves that are
believed to increase the threshold for seizures.
Minnesota Multiphasic Personality Inventory (MMPI) A battery of standardised
tests to assess personality (psychopathology).
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Myoclonic seizure Sudden, symmetrical, shock like limb movements with or
without loss of consciousness.
Relaxation therapy Techniques to train people to control muscle tension.
SF-36 score A scale that assesses health related quality of life across eight
domains: limitations in physical activities (physical component); limitations in
social activities; limitations in usual role activities due to physical problems; pain;
psychological distress and wellbeing (mental health component); limitations in
usual role activities because of emotional problems; energy and fatigue; and
general health perceptions.
Simple partial seizure Electrical activity confined to one localised part of the brain
causing symptoms and signs that depend on the part of the brain affected. The
person remains conscious and fully aware.
Tonic clonic seizure Also known as a convulsion or “grand mal” attack. The person
will become stiff (tonic) and collapse, and have generalised jerking (clonic)
movements. Breathing might stop and the bladder might empty. Generalised
jerking movements lasting typically for a few minutes are followed by relaxation and
deep unconsciousness, before the person slowly comes round. People are often
tired and confused, and may remember nothing. Tonic clonic seizures may follow
simple partial or complex partial seizures (see above), where they are classified as
secondary generalised tonic clonic seizures. Tonic clonic seizures occurring without
warning and in the context of generalised epilepsy are classified as generalised
tonic clonic seizures.
Tonic seizure Stiffening of the whole body with or without loss of consciousness.
Washington Psycho Social Inventory (WPSI) A standardised battery of tests to
assess adjustment in various spheres (measure of psychosocial difficulties) in
people with epilepsy.
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TABLE 3 Relative risks of seizure recurrence within 2 years of
treatment withdrawal, according to prognostic variable
(see text, p 1670).24,25

Prognostic variable
RR (95% CI) of seizure
recurrence within 2 years

Age < 16 years 1.8 (1.3 to 2.4)
Tonic clonic seizures 1.6 (1.1 to 2.2)
Myoclonus 1.8 (1.1 to 3.0)
Treatment with more than one antiepileptic drug 1.9 (1.4 to 2.4)
Seizures since antiepileptic drugs were started 1.6 (1.2 to 2.1)
Any electroencephalographic abnormality 1.3 (1.0 to 1.8)

Risk of recurrence also declined as the seizure free period increased, but in a
complex manner.
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Essential tremor
Search date May 2003

Joaquim Ferreira and Cristina Sampaio

QUESTIONS

Effects of drug treatments in people with essential tremor of
the hand . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .1676

INTERVENTIONS

Likely to be beneficial
Propranolol (increases response

rates at 6 weeks). . . . . . . .1676

Trade off between benefits and
harms

Botulinum A toxin–haemagglutinin
complex (improves clinical rating
scales at 4–12 weeks but
associated with hand
weakness). . . . . . . . . . . . .1684

Phenobarbital (improves tremor at
5 weeks but associated with
depression and cognitive
adverse effects) . . . . . . . . .1679

Primidone (improves tremor and
function at 5 weeks but
associated with depression and
cognitive adverse effects) . .1679

Topiramate (improves tremor
scores after 2 weeks’ treatment
but associated with appetite
suppression, weight loss, and
paraesthesias) . . . . . . . . .1684

Unknown effectiveness
All treatment options in the long

term
� Blockers other than propranolol

(atenolol, metoprolol, nadolol,
pindolol, sotalol) . . . . . . . .1677

Benzodiazepines . . . . . . . . . .1680
Calcium channel blockers

(dihydropyridine) . . . . . . . .1681
Carbonic anhydrase

inhibitors. . . . . . . . . . . . . .1681
Clonidine . . . . . . . . . . . . . . .1682
Flunarizine . . . . . . . . . . . . . .1682
Gabapentin. . . . . . . . . . . . . .1683
Isoniazid. . . . . . . . . . . . . . . .1682

To be covered in future updates
Ethanol
Thalamotomy
Theophylline
Trazodone
Treatments for head tremor
Treatments for voice tremor

See glossary, p 1685

Key Messages

¶ Propranolol (increases response rates at 6 weeks) Small RCTs have found
that propranolol (60–240 mg) for 1 month improves clinical scores, tremor
amplitude, and self evaluation of severity at up to 6 weeks compared with
placebo. RCTs provided insufficient evidence to compare propranolol versus
other � blockers.

¶ Botulinum A toxin–haemagglutinin complex (improves clinical rating
scales at 4–12 weeks but associated with hand weakness) Two RCTs in
people with essential hand tremor found that botulinum A
toxin–haemagglutinin complex improved clinical rating scales at 4–12 weeks
but found no consistent improvement in motor tasks or functional disability.
Hand weakness, which is dose dependent and transient, is a frequent adverse
effect.
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¶ Phenobarbital (improves tremor at 5 weeks but associated with depres-
sion and cognitive adverse effects) One small RCT found that phenobarbital
improved tremor scores at 5 weeks compared with placebo, but two RCTs found
no significant difference in tremor scores at 4–5 weeks between phenobarbital
and placebo. Phenobarbital is associated with depression and cognitive and
behavioural adverse effects.

¶ Primidone (improves tremor and function at 5 weeks but associated with
depression and cognitive adverse effects) Three small, short term RCTs
found limited evidence that primidone improved tremor and functional ability
over 4–5 weeks compared with placebo. Primidone is associated with depres-
sion and cognitive and behavioural adverse effects.

¶ Topiramate (improves tremor scores after 2 weeks’ treatment but
associated with appetite suppression, weight loss, and paraesthesias)
One RCT found that topiramate improved observer rated tremor score after 2
weeks’ treatment compared with placebo but was associated with adverse
effects, including appetite suppression, weight loss, and paraesthesias. The
clinical importance of the difference in tremor score is uncertain.

¶ All treatment options in the long term We found no RCTs that assessed long
term effects of drug treatments for essential tremor.

¶ � Blockers other than propranolol (atenolol, metoprolol, nadolol, pin-
dolol, sotalol) Three small RCTs found weak evidence that atenolol or sotalol
improved symptoms and self evaluated measures of tremor at 5 days to
4 weeks compared with placebo. One small RCT found no significant difference
in symptoms between metoprolol and placebo and another small RCT found
that pindolol worsened tremor amplitude compared with placebo. A third very
small RCT provided insufficient evidence to compare nadolol versus placebo.
RCTs provided insufficient evidence to compare other � blockers versus
propranolol.

¶ Benzodiazepines Two small short term RCTs found weak evidence that
alprazolam may improve tremor and function at 2–4 weeks compared with
placebo. However, we were unable to draw reliable conclusions about effects.
One very small RCT provided insufficient evidence to compare clonazepam
versus placebo. Adverse effects with benzodiazepines, including dependency,
sedation and cognitive and behavioural effects, have been well described for
other conditions (see panic disorder, p 1335).

¶ Calcium channel blockers (dihydropyridine) Poor quality RCTs provided
insufficient evidence to compare the dihydropyridine calcium channel blockers
nicardipine and nimodipine versus placebo.

¶ Carbonic anhydrase inhibitors Small RCTs provided insufficient evidence to
assess methazolamide or acetazolamide in people with essential tremor.

¶ Clonidine One RCT found no significant difference between clonidine and
placebo in essential hand tremor. However, the study lacked power to rule out
a clinically important difference.

¶ Flunarizine One small RCT found weak evidence that flunarizine may reduce
the symptoms of essential hand tremor after 1 months’ treatment compared
with placebo.

¶ Gabapentin Small crossover RCTs provided insufficient evidence to compare
gabapentin versus placebo.

¶ Isoniazid One RCT found no significant difference between isoniazid and
placebo in essential hand tremor, but it may have lacked power to detect a
clinically important difference.
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DEFINITION Tremor is a rhythmic, mechanical oscillation of at least one body
region. The term essential tremor is used when there is either a
persistent bilateral tremor of hands and forearms, or an isolated
tremor of the head without abnormal posturing, and when there is
no evidence that the tremor arises from another identifiable cause.
The diagnosis is not made if there are abnormal neurological signs,
known causes of enhanced physiological tremor, a history or signs
of psychogenic tremor, sudden change in severity, primary orthos-
tatic tremor, isolated voice tremor, isolated position specific or task
specific tremors, and isolated tongue, chin, or leg tremor.1

INCIDENCE/
PREVALENCE

Essential tremor is one of the most common movement disorders
throughout the world, with a prevalence of 0.4–3.9% in the general
population.2

AETIOLOGY/
RISK FACTORS

Essential tremor is sometimes inherited with an autosomal domi-
nant pattern. About 40% of people with essential tremor have no
family history. Alcohol ingestion provides symptomatic benefit in
50–70% of people.3

PROGNOSIS Essential tremor is a persistent and progressive condition. It usually
begins during early adulthood and the severity of the tremor
increases slowly. Only a small proportion of people with essential
tremor seek medical advice, but the proportion in different surveys
varies from 0.5–11%.2 Most people with essential tremor are only
mildly affected. However, most of the people who seek medical care
are disabled to some extent, and most are socially handicapped by
the tremor.4 A quarter of people receiving medical care for the
tremor change jobs or retire because of essential tremor induced
disability.3,5

AIMS OF
INTERVENTION

To reduce tremor; to minimise disability and social embarrassment;
to improve quality of life, with minimal adverse effects from
treatment.

OUTCOMES Severity of symptoms and disability measured by clinical rating
scales or patient self evaluation. Clinical rating scales are often
composite scores that grade tremor amplitude in each body seg-
ment in specific postures or tasks. Few scales have been formally
validated. Accelerometer recordings are reported in many trials but
they are proxy outcomes that have been included in this review only
when clinical outcomes were not available.

METHODS Clinical Evidence search and appraisal May 2003. We excluded
single dose studies and RCTs lasting under 1 week.

QUESTION What are the effects of drug treatments in people with
essential tremor of the hand?

OPTION PROPRANOLOL

Small RCTs have found that propranolol (60–240 mg) for 1 month
improves clinical scores, tremor amplitude, and self evaluation of severity
at up to 6 weeks compared with placebo. RCTs provided insufficient
evidence to compare propranolol versus other � blockers. We found no
RCTs addressing long term outcomes.
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Benefits: We found no systematic review. Versus placebo: We found 11
small (10–24 people), brief (up to 6 weeks) RCTs, many of which
had a crossover design.6–16,28 Four RCTs compared three interven-
tions: propranolol, metoprolol, and placebo in one RCT,11 pro-
pranolol, atenolol, and placebo in the second,16 propranolol, pin-
dolol, and placebo in the third,15 and propranolol, nicardipine, and
placebo in the fourth.28 One RCT compared four interventions:
propranolol, atenolol, sotalol, and placebo, each for 2 weeks’
treatment.12 Ten RCTs evaluated clinical outcomes, including self
evaluation of severity,6–8,10,11-14,28 the other three assessed accel-
erometer readings.9,15,16 All RCTs found that propranolol improved
symptoms compared with placebo (P < 0.05).6–8,10-14,28 Four of
the RCTs found that, compared with placebo, propranolol
(60–160 mg/day) significantly increased the proportion of people
categorised as “responders”. The precise definition of responder
varied among the RCTs, but the results were similar (AR 22/23
[96%] with propranolol v 5/23 [22%] with placebo, ARR 69%, 95%
CI 49% to 89%6; ARR 80%, 95% CI 69% to 91%;7 ARR 64%, 95%
CI 33% to 95%, NNT 2, 95% CI 2 to 4;8 AR 10/16 [63%] with
propranolol v 5/16 [31%] with placebo, ARR 32%, 95% CI 17% to
47%, NNT 4, 95% CI 2 to 614). Versus beta-blockers other than
propranolol: See benefits of � blockers other than propranolol,
p 1678.

Harms: Versus placebo: Withdrawals (mainly because of fatigue and
bradycardia) were rare (e.g. 1/10 [10%] people in 1 RCT).8 Depres-
sion, diarrhoea, breathlessness, sedation, blurred vision, and
sexual problems were each reported in fewer than 5% of people
taking propranolol. Versus beta-blockers other than
propranolol: See harms of � blockers other than propranolol,
p 1678.

Comment: We found no RCTs addressing long term outcomes. All trials were
analysed as “on treatment” rather than by intention to treat, and
this may have biased results. Accelerometry is a proxy outcome that
was reported in several RCTs. All accelerometry results were in
favour of propranolol, but there is an inconsistent relationship
between accelerometry and clinical measures of effectiveness.
People with congestive heart failure, second degree heart block,
asthma, severe allergy, and insulin dependent diabetes were gen-
erally excluded from the RCTs. All the studies were small. The
possibility of publication bias has not been excluded.

OPTION � BLOCKERS OTHER THAN PROPRANOLOL

Three small RCTs found weak evidence that atenolol or sotalol improved
symptoms and self evaluated measures of tremor at 5 days to 4 weeks
compared with placebo. One small RCT found no significant difference in
symptoms between metoprolol and placebo and another small RCT found
that people taking pindolol had worse tremor amplitude compared with
people taking placebo. A third very small RCT provided insufficient
evidence to compare nadolol versus placebo. RCTs provided insufficient
evidence to compare other � blockers versus propranolol. We found no
RCTs addressing long term outcomes.
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Benefits: We found no systematic review. Versus placebo: We found six
small (9–24 people) brief (5 days to 4 weeks) RCTs of different �
blockers (sotalol, atenolol, metoprolol, nadolol, pindolol) versus
placebo.11,12,15–18 Three RCTs compared three interventions: pro-
pranolol, metoprolol, placebo in one RCT,11 propranolol, atenolol,
and placebo in another,16 and propranolol, pindolol, and placebo in
a third.15 One RCT compared four interventions: propranolol, aten-
olol, sotalol, and placebo, each for 2 weeks’ treatment.12 Two RCTs
selected participants known to be responders or non-responders to
propranolol.12,17 One RCT (9 people, crossover design) found that
both sotalol and atenolol significantly reduced symptom scores
compared with placebo (P < 0.01 with sotalol; P < 0.02 with
atenolol).12 Another RCT found that sotalol significantly improved
self evaluated measures of tremor compared with placebo
(P < 0.05).18 A third RCT (24 people, crossover design) compared
three interventions propranolol, atenolol, and placebo.16 It found
that atenolol significantly improved tremor intensity measured by
accelerometer readings compared with placebo (P 0.001). A fourth
RCT (16 people, crossover design) compared three interventions:
propranolol (120–240 mg/day), metoprolol (150–300 mg/day),
and placebo.11 The RCT reported three outcomes: a composite
clinical score, self evaluation, and accelerometer records. It found
no significant difference between metoprolol and placebo in any
outcomes (reported as non-significant, CI not reported). A fifth
crossover RCT comparing propranolol (120 mg/day), pindolol
(30 mg/day), and placebo found that people taking pindolol had
significantly worse tremor amplitude accelerometer recordings (see
glossary, p 1685) (P < 0.05) compared with people taking pla-
cebo.15 It found no significant difference between pindolol and
placebo in tremor frequency (reported as non-significant, CI not
reported). A sixth small RCT (10 people) comparing nadolol versus
placebo found significant results at 4 weeks only with a subgroup
analysis in six people who had previously responded to pro-
pranolol.17 Versus propranolol: We found no systematic review
but found three small (16–24 participants) crossover, double blind
RCTs.11,15,16 The first crossover RCT (16 people) compared three
interventions: propranolol (120–240 mg/day), metoprolol
(150–300 mg/day) and placebo.11 It found that, compared with
metoprolol (150 mg), propranolol (120 mg) significantly improved
clinical scores (P < 0.05) and self assessment (P < 0.01). It also
found that propranolol (240 mg) significantly improved self assess-
ment (P < 0.05) compared with metoprolol (300 mg). The second
crossover RCT (24 people) compared three interventions: pro-
pranolol, atenolol, and placebo. It found no significant difference
between propranolol and atenolol in tremor intensity measured by
accelerometer readings (reported as non-significant, CI not
reported), but more people preferred propranolol to atenolol (12/24
[50%] v 1/24 [4%]; CI not reported).16 The third crossover RCT (24
people) compared three interventions: propranolol (120 mg/day),
pindolol (30 mg/day), and placebo.15 It found that pindolol signifi-
cantly worsened tremor amplitude measured by accelerometer
readings compared with propranolol (P < 0.005).

Harms: See harms of propranolol, p 1677.
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Comment: People with congestive heart failure, second degree heart block,
asthma, severe allergy, and insulin dependent diabetes were gen-
erally excluded from the RCTs. The weak evidence suggests but
does not confirm that � blockers other than propranolol improve
essential tremor compared with placebo. We found no RCTs
addressing long term outcomes.

OPTION BARBITURATES

Three small, short term RCTs found limited evidence that primidone
improved tremor and functional ability over 4–5 weeks compared with
placebo. One small RCT found that phenobarbital improved tremor scores
at 5 weeks compared with placebo, but two RCTs found no significant
difference in tremor scores at 4–5 weeks between phenobarbital and
placebo. Phenobarbital and primidone are associated with depression
and cognitive and behavioural adverse effects. We found no RCTs
addressing long term outcomes.

Benefits: We found no systematic review. Primidone versus placebo: We
found three crossover RCTs.19–21 All were small (8–22 people) and
brief (2–5 weeks’ treatment). The first crossover RCT (16 people)
compared three interventions: primidone (up to 750 mg/day), phe-
nobarbital (phenobarbitone) (up to 150 mg/day), and placebo.19 It
found that primidone significantly improved a clinical score and self
evaluation of tremor at 5 weeks after crossover compared with
placebo (P < 0.05). The second RCT (22 people) also found that, at
10 weeks after crossover, primidone (up to 750 mg/day) signifi-
cantly improved hand tremor measured by clinical scores
(P < 0.02), functional tests (P < 0.01), and self evaluation
(P < 0.01) compared with placebo. The results of this trial should
be interpreted with caution as no intention to treat analysis was
performed and only 16/22 (73%) people completed the trial.20 The
third RCT (22 people) compared four interventions: primidone (up
to 750 mg/day, mean dose 402 mg), alprazolam, acetazolamide,
and placebo for 4 weeks’ treatment with a 2 week washout between
treatments.21 It found that primidone improved function compared
with placebo at 4 weeks before crossover (observer rated score
based on ability to write, feed and function socially [0 = normal,
11 = unable to keep pencil on paper, needs help to feed, and no
social activity]; 5.2 with primidone v 7.8 with placebo; P value not
reported). Phenobarbital versus placebo: We found three small,
short term, crossover RCTs.13,22,19 The first RCT (12 people) found
that, compared with placebo, phenobarbital (120 mg/day) signifi-
cantly improved accelerometer recordings (see glossary, p 1685)
(P < 0.01) and a symptom rating scale (P < 0.05) after 5 weeks,
but found no significant difference in handwriting tests or self
evaluation of tremor.22 It found that phenobarbital significantly
increased the proportion of people who responded compared with
placebo (response defined as decrease in tremor score measured
by accelerometer of ≥ 15%: 11/11 [100%] with phenobarbital v

6/11 [55%] with placebo; ARR 45%, 95% CI 15% to 75%; NNT 3,
95% CI 2 to 7).22 The second RCT (17 people) compared three
treatments phenobarbital (1.25 mg/kg/day), propranolol (1.7 mg/
kg/day), and placebo.13 It found no significant difference in a clinical
tremor score or functional tests at 4 weeks between phenobarbital
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and placebo. The results of this trial should be interpreted with
caution as no intention to treat analysis was performed and only
12/17 (70%) people completed the trial.20 The third RCT (16
people) compared three interventions: phenobarbital, primidone,
and placebo. It found no significant difference in clinical score and
self evaluation of tremor at 5 weeks between phenobarbital and
placebo (reported as non-significant, CI not reported).19

Harms: Primidone: In one RCT, 5/22 [23%] people taking primidone
withdrew because of adverse effects (first dose acute toxic reaction,
sedation, daytime sleepiness, tiredness, and depression).20 In
another RCT, 8/24 people receiving primidone discontinued treat-
ment because of adverse effects, including nausea, ataxia, dizzi-
ness, or confusion.21 Barbiturates: Both primidone (metabolised
to phenobarbital) and phenobarbital are associated with depression
and cognitive and behavioural effects (particularly in children,
elderly people, and people with neuropsychiatric problems). See
epilepsy, p 1655.

Comment: The RCTs were short term, small, and many randomised people did
not complete the trials. We found no RCTs addressing long term
outcomes.

OPTION BENZODIAZEPINES

Two small RCTs found weak evidence that alprazolam may improve tremor
and function at 2–4 weeks compared with placebo. However, we were
unable to draw reliable conclusions about effects. One very small RCT
provided insufficient evidence to compare clonazepam versus placebo.
Adverse effects with benzodiazepines, including dependency, sedation
and cognitive and behavioural effects, have been well described for other
conditions (see panic disorder, p 1335). We found no RCTs addressing
long term outcomes.

Benefits: We found no systematic review. Alprazolam versus placebo: We
found two RCTs.21,23 The first RCT (24 people) found that alpra-
zolam (up to 3 mg/day) improved observer rated global impression
at 2 weeks compared with placebo, but found no significant differ-
ence in clinical scores, functional tests, or self evaluation of
tremor.23 The second RCT (22 people) compared four interventions:
alprazolam (up to 1.5 mg/day, mean dose 0.75 mg), acetazola-
mide, primidone, and placebo.21 It found that alprazolam improved
function compared with placebo after 4 weeks (observer rated score
based on ability to write, feed and function socially [0 = normal,
11 = unable to keep pencil on paper, needs help to feed, and no
social activity]; 6.0 with alprazolam v 7.8 with placebo; P value not
reported). Clonazepam versus placebo: We found one RCT (15
people), which found no significant difference between clonazepam
and placebo in any outcome.24 However, nine people withdrew
during an open run-in period with clonazepam, so only six entered
the double blind phase; the trial is therefore likely to have been
underpowered to detect a clinically important difference in
outcomes.
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Harms: We found no data addressing harms of benzodiazepines specifically
in populations with essential tremor. Adverse effects with benzodi-
azepines, including dependency, sedation and cognitive and behav-
ioural effects, have been well described for other conditions (see
panic disorder, p 1335).

Comment: We found no RCTs addressing long term outcomes.

OPTION CARBONIC ANHYDRASE INHIBITORS

Small RCTs provided insufficient evidence to assess methazolamide or
acetazolamide in people with essential tremor. We found no RCTs
addressing long term outcomes.

Benefits: We found no systematic review. Methazolamide versus placebo:
We found one crossover RCT (25 people), which found no signifi-
cant difference between methazolamide (up to 300 mg/day) and
placebo in clinical score, functional tasks, or self evaluation (7/18
[39%] improved with methazolamide v 4/18 [22%] with placebo;
ARR +16%, 95% CI –15% to +45%; see comment below).25

Acetazolamide versus placebo: We found one RCT (22 people)
comparing acetazolamide (up to 750 mg/day, mean dose 562 mg)
versus alprazolam versus primidone versus placebo.21 It found that
fewer people taking acetazolamide than taking placebo had
improved function after 4 weeks compared with placebo (observer
rated score based on ability to write, feed and function socially
[0 = normal, 11 = unable to keep pencil on paper, needs help to
feed, and no social activity]; 7.3 with acetazolamide v 7.8 with
placebo; P value not reported).

Harms: Methazolamide versus placebo: The RCT gave no information on
adverse effects.25 Acetazolamide versus placebo: In the RCT,
3/19 people receiving acetazolamide complained of tolerable
paraesthesias.21

Comment: In the first RCT, the results were analysed on treatment rather than
by intention to treat.25 Seven people withdrew from the trial. We
found no RCTs addressing long term outcomes.

OPTION CALCIUM CHANNEL BLOCKERS (DIHYDROPYRIDINE)

Poor quality RCTs provided insufficient evidence to compare
dihydropyridine calcium channel blockers versus placebo. We found no
RCTs addressing long term outcomes.

Benefits: We found no systematic review. Nicardipine versus placebo: One
double blind, crossover RCT (11 people) found no significant
difference in accelerometer recordings (see glossary, p 1685) after
1 month between nicardipine and placebo.26 No clinical outcomes
were assessed. Another crossover RCT (14 people) compared three
interventions: nicardipine (1 mg/kg/day), propranolol (160 mg/day),
and placebo for 1 month.28 It found that nicardipine improved a
symptom score at 1 month compared with placebo (CI not
reported). Nimodipine versus placebo: We found one double
blind, crossover RCT (15 people), which found no significant differ-
ence in clinical scores after 2 weeks’ treatment between
nimodipine (90 mg/day) and placebo (ARR +20%, 95% CI –15% to
+55%).27
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Harms: Nicardipine and nimodipine can provoke or aggravate heart failure.
They are associated with dizziness, flushing, peripheral oedema,
lethargy, headache, and fatigue. Adverse gastrointestinal effects
(nausea/vomiting, loss of appetite, constipation, weight gain, thirst,
indigestion, or altered taste) are reported by 1–3% of people.
Abnormalities of laboratory tests (liver function tests) have been
observed, usually within 1–8 weeks after starting treatment.

Comment: The possibility of publication bias has not been excluded. The
evidence is too weak to assess the role of calcium channel blockers
in essential hand tremor. We found no RCTs addressing long term
outcomes.

OPTION FLUNARIZINE

One small RCT found weak evidence that flunarizine may reduce the
symptoms of essential hand tremor after 1 months’ treatment compared
with placebo. We found no RCTs addressing long term outcomes.

Benefits: We found no systematic review. Versus placebo: We found one
crossover RCT (17 people), which found that flunarizine (10 mg/
day) significantly improved clinical scores and tremor amplitude
after 1 month of treatment compared with placebo (P = 0.0006).29

Most of the people who completed the RCT were considered
improved with flunarizine (13/15 [87%]), but the number improving
with placebo was not reported.9

Harms: Observational studies suggest that flunarizine is associated with
adverse neuropsychiatric effects, and with the development of
parkinsonism and other movement disorders.30–33

Comment: The RCT was small and brief. The evidence is inconclusive. We found
no RCTs addressing long term outcomes.

OPTION CLONIDINE

One RCT found no significant difference between clonidine and placebo in
essential hand tremor. However, the study lacked power to rule out a
clinically important difference. We found no RCTs addressing long term
outcomes.

Benefits: We found no systematic review. Versus placebo: One crossover
RCT (10 people) found no significant difference in the proportion of
people who improved between clonidine (up to 0.6 mg/day) and
placebo (1/10 [10%] with clonidine v 1/10 [10%] with placebo).34

Harms: The RCT gave no information on adverse effects.34 Clonidine has
been associated in other studies with sedation, lethargy, drowsi-
ness, constipation, dry mouth, headache, dizziness, fatigue, and
weakness.

Comment: We found no RCTs addressing long term outcomes.

OPTION ISONIAZID

One RCT found no significant difference between isoniazid and placebo in
essential hand tremor, but it may have lacked power to detect a clinically
important difference. We found no RCTs addressing long term outcomes.
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Benefits: We found no systematic review. Versus placebo: One brief, crosso-
ver RCT (15 people, 11 with essential tremor) comparing isoniazid
(up to 1200 mg/day) versus placebo found similar clinical scores
and accelerometer recordings (see glossary, p 1685) between
treatments.35

Harms: In other studies, isoniazid has been associated with hepatotoxicity
and peripheral neuropathy.

Comment: We found no RCTs addressing long term outcomes.

OPTION GABAPENTIN

Small crossover RCTs provided insufficient evidence to compare
gabapentin versus placebo. We found no RCTs addressing long term
outcomes.

Benefits: We found no systematic review. Versus placebo: We found three
small crossover RCTs (16–25 people).14,36,37 The first RCT (20
people) compared gabapentin (1800 mg/day) versus placebo for 2
weeks’ treatment. It found no significant difference in clinical
scores, activities of daily living, or self evaluation at 6 weeks after
crossover (reported as non-significant, CI not reported).36 The
second RCT (16 people) compared three interventions: gabapentin
(up to 1200 mg/day), propranolol (up to 120 mg/day), and placebo.
It found that, compared with placebo, gabapentin significantly
improved response rate (10/16 [63%] responded with gabapentin v

5/16 [31%] with placebo; ARR 32%, 95% CI 17% to 47%; NNT 4,
95% CI 2 to 6), clinical scores (P < 0.05), disability (P < 0.01), self
evaluation (P < 0.006), and accelerometer recordings (see glos-
sary, p 1685) (P < 0.05) at 2 weeks before crossover.14 The third
RCT (25 people) compared three interventions: gabapentin
(1800 mg/day), gabapentin (3600 mg/day), and placebo. It found
that, compared with placebo, gabapentin (at either dose) signifi-
cantly improved participants’ global assessments (P < 0.05), water
pouring scores (P < 0.05), and scores of activities of daily living
(P < 0.005). It found no significant difference between gabapentin
and placebo in accelerometry scores, spirographs, or investigator
global impression scores.37 The RCT also found no significant
difference between high and low doses of gabapentin in the 20
people who completed the trial.

Harms: The RCTs reported fatigue, drowsiness, nausea, dizziness, and
decreased libido in people taking gabapentin.14,36,37 See epilepsy,
p 1655.

Comment: The results of the three RCTs differ. It is unclear whether the
difference arose by chance or whether confounding variables, such
as prior use of antitremor medications, baseline severity, or assess-
ment rating scales, explain the difference. We found no RCTs
addressing long term outcomes.
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OPTION BOTULINUM A TOXIN–HAEMAGGLUTININ COMPLEX

Two RCTs in people with essential hand tremor found that botulinum A
toxin–haemagglutinin complex improved clinical rating scales at
4–12 weeks but found no consistent improvement in motor tasks or
functional disability. Hand weakness, which is dose dependent and
transient, is a frequent adverse effect. We found no RCTs addressing long
term outcomes.

Benefits: We found no systematic review. Versus placebo: We found two
RCTs.38,39 The first RCT (25 people with essential hand tremor
unresponsive to “optimal medical therapy”; see comment below)
compared botulinum A toxin–haemagglutinin complex versus pla-
cebo.38 Botulinum toxin (50 U) was injected in forearm muscles and
repeated if necessary after 1 month (100 U). The RCT found that
botulinum toxin significantly increased the proportion of people who
responded to the first injection compared with placebo (12/13
[92%] with botulinum toxin v 1/12 [8%] with placebo; P < 0.001).
After 4 weeks, mild to moderate improvement was significantly
more likely with botulinum toxin (75% with botulinum toxin v 27%
with placebo; ARR 48%, 95% CI 30% to 66%; NNT 3, 95% CI 2 to
4). It also found that botulinum toxin significantly improved clinical
scores compared with placebo (P < 0.05), but found no significant
difference in functional tests and accelerometer recordings (see
glossary, p 1685). The second RCT (133 people with essential
tremor of the hand by the Tremor Investigation Group criteria, 16
weeks’ follow up) compared three interventions: single injections of
low dose botulinum A toxin–haemagglutinin complex (50 U), high
dose botulinum A toxin–haemagglutinin complex (100 U), and pla-
cebo into the wrist flexors and extensors. It found that botulinum
toxin type A at either dose significantly improved postural tremor on
clinical rating scales was after 12 weeks (P = 0.004 with low dose,
P = 0.0003 with high dose). It found no significant difference
between botulinum toxin at either dose in kinetic tremor, motor task
performance, or functional disability.39

Harms: The main adverse effect of botulinum A toxin–haemagglutinin com-
plex is dose dependent transient hand weakness.

Comment: The first RCT stated that participants were unresponsive to “optimal
medical therapy” but did not state what this involved.38 We found no
RCTs addressing long term outcomes.

OPTION TOPIRAMATE

One RCT found that topiramate improved observer rated tremor score
after 2 weeks’ treatment compared with placebo but was associated with
adverse effects, including appetite suppression, weight loss, and
paraesthesias. The clinical importance of the difference in tremor score
is uncertain. We found no RCTs addressing long term outcomes.

Benefits: We found no systematic review. Versus placebo: We found one
crossover RCT (24 people with tremor of hand, head, or voice),
which compared topiramate (400 mg/day or maximum tolerated
dose; mean dose 333 mg/day) versus placebo for two weeks’
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treatment with a two week washout between treatments.40 It found
that topiramate significantly improved observer rated tremor score
at 6 weeks after crossover compared with placebo (tremor score
improvement 0.88 with topiramate v 0.15 with placebo;
P = 0.015).

Harms: Nine out of the 24 people withdrew from the RCT; six because of
adverse effects (5 with topiramate, 1 with placebo).40 The most
common adverse effects with topiramate were appetite suppres-
sion, weight loss, and paraesthesias (see epilepsy, p 1655).

Comment: The RCT did not report tremor scores specifically for the hand.
However, 23 of the 24 patients had hand tremor and only four
patients also had tremor in other locations. The primary outcome of
observer rated tremor was assessed by a non-validated scale
developed by Fahn et al.41 The clinical relevance of the difference is
uncertain. We found no RCTs addressing long term outcomes.

GLOSSARY
Accelerometer recording Recording of the movements from a body segment to
allow measurement of frequency, amplitude, or intensity of a tremor. Intensity of
tremor is a measure of the overall magnitude of movement; it often refers to the
product of the amplitude of tremor multiplied by its frequency.
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Headache (chronic tension-type)
Search date February 2003

Peter J Goadsby

QUESTIONS

Effects of treatments for chronic tension-type headache. . . . . . . . .1688

INTERVENTIONS

Beneficial
Amitriptyline (only short term

evidence) . . . . . . . . . . . . .1690

Likely to be beneficial
Cognitive behavioural therapy.1691

Unknown effectiveness
Acupuncture . . . . . . . . . . . . .1692
Botulinum toxin. . . . . . . . . . .1692
Relaxation and electromyographic

biofeedback therapy. . . . . .1690
Serotonin reuptake inhibitors .1689
Tricyclic antidepressants other than

amitriptyline . . . . . . . . . . .1690

Likely to be ineffective or harmful
Benzodiazepines . . . . . . . . . .1689
Regular acute pain relief

medication . . . . . . . . . . . .1688

To be covered in future updates
Other pharmacological treatments,

including antiepileptic drugs
Treatment in children and

adolescents

See glossary, p 1693

Key Messages

¶ We found only limited evidence about the treatment of chronic tension-type
headache.

¶ Amitriptyline (only short term evidence) One systematic review and three
small, short duration RCTs have found that amitriptyline reduces duration and
frequency of chronic tension-type headache compared with placebo.

¶ Cognitive behavioural therapy One systematic review of three small RCTs
and one subsequent RCT found limited evidence that cognitive behavioural
therapy reduced symptoms at 6 months compared with no treatment.

¶ Acupuncture We found insufficient evidence from heterogeneous RCTs about
effects of acupuncture compared with placebo in people with episodic or
chronic tension-type headache. Many of the RCTs were of poor quality. Some
of the RCTs may have lacked power to exclude a clinically important effect.

¶ Benzodiazepines Two RCTs found insufficient evidence about the effects of
benzodiazepines compared with placebo or other treatments. Benzodiazepines
are commonly associated with adverse effects if taken regularly.

¶ Regular acute pain relief medication We found no RCTs. We found insuffi-
cient evidence from one non-systematic review of observational studies about
benefits of common analgesics in people with chronic tension-type headache.
It found that sustained and frequent use of some analgesics was associated
with chronic headache and reduced the effectiveness of prophylactic treat-
ment.

¶ Botulinum toxin; relaxation and electromyographic biofeedback
therapy; serotonin reuptake inhibitors; tricyclic antidepressants other
than amitriptyline We found insufficient evidence about the effects of these
interventions.
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DEFINITION The 1988 International Headache Society criteria for chronic
tension-type headache (CTTH) are headaches on 15 or more days
a month (180 days/year) for at least 6 months; pain that is bilateral,
pressing, or tightening in quality, of mild or moderate intensity,
which does not prohibit activities and is not aggravated by routine
physical activity; presence of no more than one additional clinical
feature (nausea, photophobia, or phonophobia) and no vomiting.1

CTTH is distinguished from chronic daily headache, which is simply
a descriptive term for any headache type that occurs for 15 days or
more a month that may be due to CTTH as well as migraine or
analgesic associated headache.2 In contrast to CTTH, episodic
tension-type headache can last for 30 minutes to 7 days and occurs
for fewer than 180 days a year. Terms based on assumed mecha-
nisms (muscle contraction headache, tension headache) are not
operationally defined. Old studies that used these terms may have
included people with many different types of headache. The great-
est obstacle to studying tension-type headache is the lack of any
single proved specific or reliable, clinical, or biological defining
characteristic of the disorder.

INCIDENCE/
PREVALENCE

The prevalence of chronic daily headache from a survey of the
general population in the USA was 4.1%. Half of sufferers met the
International Headache Society criteria for CTTH.3 In a survey of
2500 undergraduate students in the USA, the prevalence of CTTH
was 2%.4 The prevalence of CTTH was 2.5% in a Danish population
based survey of 975 individuals.5 One community based survey in
Singapore (2096 people from the general population) found that
prevalence was 1.8% in females and 0.9% in males.6

AETIOLOGY/
RISK FACTORS

Tension type headache is more prevalent in women (65% of cases
in one survey).7 Symptoms begin before the age of 10 years in 15%
of people with CTTH. Prevalence declines with age.8 There is a
family history of some form of headache in 40% of people with
CTTH,9 although a twin study found that risk of CTTH was similar for
identical and non-identical twins.10

PROGNOSIS The prevalence of CTTH declines with age.8

AIMS OF
INTERVENTION

To reduce frequency, severity, and duration of headache, with
minimal adverse effects from treatment.

OUTCOMES Headache frequency, intensity, and duration.

METHODS Clinical Evidence search and appraisal February 2003.

QUESTION What are the effects of treatments for chronic
tension-type headache?

OPTION REGULAR ACUTE PAIN RELIEF MEDICATION

We found no RCTs. We found insufficient evidence from one
non-systematic review of observational studies about effects of common
analgesics in people with chronic tension-type headache. It found that
sustained frequent use of some analgesics was associated with chronic
headache and reduced effectiveness of prophylactic treatment.

Headache (chronic tension-type)
N

eu
ro

lo
gi

ca
ld

is
or

de
rs

1688

 BMJ Publishing Group Ltd 2004



Benefits: We found no RCTs but found one non-systematic review of 29
observational studies (2612 people), which found no evidence of
benefits of common analgesia for chronic tension-type headache.11

Harms: We found no RCTs but found one non-systematic review of 29
observational studies (2612 people), which found that sustained
frequent use (2–3 times/week) of some common analgesics in
people with episodic headache was associated with chronic head-
ache and reduced effectiveness of prophylactic treatment.11 Many,
but not all people improved over 1–6 months after withdrawal of the
acute relief medication (73% of 1101 people, not all of whom had
chronic tension-type headache).

Comment: Observational studies are difficult to interpret.

OPTION BENZODIAZEPINES

Two RCTs found insufficient evidence about any benefits of
benzodiazepines versus placebo or other treatments that might outweigh
the harms associated with regular use.

Benefits: We found no systematic review but found two RCTs.12,13 One small
RCT (16 people) found that diazepam versus placebo produced
modest improvement over 12 weeks.12 The dose of diazepam was
not stated, and the International Headache Society criteria were not
used. The other RCT, a crossover study (62 people), compared
alprazolam (250 �g three times daily) versus placebo over 16
weeks, and also found a modest short term improvement
(P < 0.05).13 Fourteen people withdrew from the trial at various
stages, and six of those withdrew before the trial started. It was not
reported whether analysis was by intention to treat.

Harms: The harms of benzodiazepines found in studies for other indications
include increased risk of motor vehicle accidents, falls and frac-
tures, fatal poisonings, depression, dependency, decline in func-
tional status, cognitive decline, confusion, bizarre behaviour, and
amnesia.14

Comment: None.

OPTION SEROTONIN REUPTAKE INHIBITORS

We found insufficient evidence from two RCTs about effects of serotonin
reuptake inhibitors compared with placebo or other treatments.

Benefits: We found two RCTs.15,16 The first RCT (50 people) compared
sertraline versus placebo.15 It found no significant difference in
symptoms (measured by headache frequency or headache index, a
combined measure of frequency, severity, and duration of pain;
quantitative data for between-group comparison and P value not
reported). The second RCT compared serotonin reuptake inhibitors
versus tricyclic antidepressants or placebo.16 It found no significant
benefit from citalopram versus placebo in headache duration,
frequency, or severity. It found that amitriptyline significantly
improved headache duration, frequency, and severity compared
with citalopram (see table 1, p 1695).
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Harms: One small cohort study found that four of eight people taking
fluvoxamine had transient nausea, two complained of anorexia, and
three complained of irritability.19 The RCT comparing sertraline
versus placebo reported nausea in six people taking sertraline and
four taking placebo (no further data provided).15

Comment: One cohort study found significant benefit from fluvoxamine, but the
people recruited were not randomised and those responding to
placebo were excluded from the study.19

OPTION TRICYCLIC ANTIDEPRESSANTS

We found one systematic review and three small, short duration RCTs
that found benefit from amitriptyline versus placebo for treating chronic
tension-type headache.

Benefits: Tricyclic antidepressants versus placebo: We found one sys-
tematic review20 (search date 1994, 1 RCT21) and three subse-
quent RCTs16–18 of amitriptyline versus placebo (dosage range
10–150 mg; treatment duration 4–32 weeks). All four RCTs16–18,21

found that amitriptyline significantly improved headache duration
and frequency in people with moderate to severe, properly defined
chronic tension-type headache. See table A on web extra.1,22–25

Harms: One RCT (53 people) found increased rates of dry mouth (54% with
amitriptyline 75 mg/day v 17% with placebo; P < 0.05), drowsiness
(62% with amitriptyline v 27% with placebo; P < 0.05), and weight
gain (16% with amitriptyline v 0% with placebo; P > 0.05).17

Similar results have been found in other studies for amitriptyline16

and other tricyclic antidepressants.19,22

Comment: Most recent RCTs were small, short term, and used different
outcome measures. Observational data were difficult to interpret.
For example, one cohort study excluded those responding to pla-
cebo before the trial.19 The trials finding benefit from amitriptyline
were of short duration. Currently, they only reliably apply to people
with properly defined, moderate to severe chronic tension head-
ache, rather than to people with milder forms of headache. It is not
clear whether benzodiazepines alone might contribute to daily
headache. The modest benefit found in two small RCTs is unlikely to
outweigh the risk of dependence with prolonged use.

OPTION RELAXATION AND ELECTROMYOGRAPHIC BIOFEEDBACK

We found insufficient evidence that electromyographic biofeedback or
relaxation are effective.

Benefits: We found two systematic reviews (search dates 199420 and not
stated26), which did not distinguish between RCTs and observa-
tional studies. Appraisal of the papers within the reviews identified
10 relevant RCTs (see table B on web extra).27–36 We found one
subsequent RCT.4 The RCTs were generally of low quality, and
included a variety of different electromyographic biofeedback and
relaxation (see glossary, p 1693) techniques. Clear conclusions
could not be drawn. One larger RCT included people with chronic
tension headache and migraine and did not provide intention to
treat analysis.18
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Harms: The identified studies did not report adverse effects of
electromyographic biofeedback or relaxation.

Comment: Relaxation and electromyographic biofeedback require additional
trained staff and are time consuming.

OPTION COGNITIVE BEHAVIOURAL THERAPY

One systematic review of three small RCTs and one subsequent RCT have
found limited evidence that cognitive behavioural therapy versus no
treatment reduced the intensity of chronic tension-type headache.

Benefits: Versus placebo: We found one systematic review20 and one
subsequent RCT.15 The systematic review (search date 1994, 3
small RCTs) found greater improvement with cognitive behavioural
therapy than with no treatment, sham treatment, or no usual
care.20 The subsequent RCT (203 adults with chronic tension-type
headache [CTTH]) compared cognitive behavioural therapy (relaxa-
tion [see glossary, p 1693] and cognitive coping) versus antidepres-
sant (amitriptyline up to 100 mg/day or nortriptyline up to 75 mg/
day) versus combined cognitive therapy plus antidepressant versus
placebo.18 It found that cognitive behavioural therapy versus pla-
cebo significantly reduced the headache index score after 6 months
(WMD 0.79 U, 95% CI 0.30 U to 1.28 U), but found a non-
significant increase in the frequency of clinically important improve-
ment (at least 50% reduction in headache index score: 17/49
[35%] with cognitive behavioural therapy v 14/48 [29%] with
placebo; RR 1.19, 95% CI 0.66 to 2.13). Versus another
treatment: The review found nine additional comparative studies of
relaxation or electromyographic biofeedback therapy (see glossary,
p 1693) or both versus either cognitive therapy alone (2 studies) or
in combination with relaxation or electromyographic biofeedback
therapy (7 studies).20 Results were inconclusive. Versus
antidepressants: We found no systematic review but found one
RCT (203 adults with CTTH)18 comparing cognitive behavioural
therapy (and cognitive coping) versus antidepressant (amitriptyline
up to 100 mg/day or nortriptyline up to 75 mg/day) versus com-
bined cognitive therapy plus antidepressant. It found no difference
between cognitive behavioural therapy versus antidepressant treat-
ment in either the headache index score after 6 months (score is
the mean of pain ratings [0–10 scale] recorded by participants in a
daily diary 4 times daily [higher scores represent more severe pain];
WMD –0.13 U, 95% CI –0.61 U to +0.35 U) or in the frequency of
clinically important improvement after 6 months (at least 50%
reduction in headache index score: 17/49 [35%] with cognitive
behavioural therapy v 20/53 [38%] with antidepressant; RR 0.92,
95% CI 0.55 to 1.54).

Harms: The identified studies did not report any adverse effects of cognitive
behavioural therapy.

Comment: The studies in the systematic review were small and had as few as
five people in each group. Although the RCT found that the head-
ache index score was reduced, it found no convincing reduction in
the number of people who had a clinically important response. The
evidence is too limited to define the role of cognitive therapy in
CTTH.
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OPTION ACUPUNCTURE

We found insufficient evidence from heterogeneous RCTs to compare
acupuncture versus placebo in people with episodic or chronic
tension-type headache. Many of the RCTs were of poor quality and some
may have lacked power to exclude a clinically important effect.

Benefits: We found two systematic reviews.37,38 The first systematic review
(search date 1998, 6 RCTs, 182 people) found important hetero-
geneity among studies, making it difficult to summarise the results.
A meta-analysis found no significant difference in response rates
(defined as > 33% index reduction); however, this only included two
RCTs (48 people, 17/24 [71%] with acupuncture v 11/24 [46%]
with sham acupuncture; RR 1.49, 95% CI 0.96 to 2.03).37 The
meta-analysis might have had insufficient power to find clinically
important differences. The second systematic review (search date
1998, 4 RCTs, 91 people) found insufficient evidence comparing
the effectiveness of acupuncture versus placebo. The summary of
results of the heterogeneous RCTs was not clear enough to allow
appropriate meta-analysis.38 A subsequent small RCT (47 people
with chronic tension-type headache, 21 people with episodic head-
ache) compared acupuncture versus sham, non-penetrative acu-
puncture.39 Two treatments were given weekly over 5 weeks. The
RCT found no significant differences with acupuncture versus sham
in headache frequency immediately after treatment (mean 13.1
days/month with acupuncture v 16.6 days/month with sham) or at
5 months after the end of the treatment (mean 16.7 days/month
with acupuncture v 17.2 days/month with sham). It also found no
significant differences in pain intensity, as measured using a visual
analogue scale.

Harms: Adverse effects were not reported.37–39

Comment: Many of the RCTs were of poor quality. Some may have lacked
power to exclude a clinically important effect.

OPTION BOTULINUM TOXIN

We found insufficient evidence from three small RCTs about effects of
botulinum toxin compared with placebo in people with chronic
tension-type headache.

Benefits: We found no systematic review but found three double blind RCTs
that compared pericranial intramuscular injection of botulinum
toxin type A versus placebo in people with chronic tension-type
headache.40,41 The first RCT (59 people) found no significant
difference between treatments in pain relief 8 weeks after treat-
ment (> 25% pain relief at 8 weeks: 54% with botulinum v 38%
with placebo; CI not reported; P > 0.05).40 The second, smaller
RCT (21 people) also found no significant differences between
botulinum versus placebo for headache intensity, duration, and
frequency at 4, 8, and 12 weeks (pain on 10 point visual analogue
score [10 = most severe pain] about 6 for both groups at baseline;
at 12 weeks pain score about 5 for botulinum toxin v about 4.5 for
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placebo; results presented graphically).41 The third RCT (37 people)
found that botulinum toxin A improved headache score more than
placebo (AR for at least 25% improvement: 13/22 [59%] with
botulinum v 2/15 [13%] with placebo; statistical significance not
stated).42

Harms: The first RCT found no significant difference between treatments.40

After 4 weeks, the following symptoms were noted: vertigo (2 with
botulinum v 1 person with placebo) and pain at injection site (3 with
botulinum v 1 person with placebo). By 8 weeks, the symptoms had
resolved. Botulinum toxin may be associated with facial weakness,
difficulty with swallowing, and disturbed local sensation. Adverse
effects were not reported in the second RCT.41 The third RCT found
no significant difference in adverse events between botulinum toxin
A and placebo (statistical analysis not presented).42 The complaints
reported were muscle cramps, flu-like symptoms, and subjective
feelings of weakness in the neck muscles.

Comment: The RCTs were too small to exclude a clinically important difference
between botulinum and placebo.

GLOSSARY
Electromyographic biofeedback Feedback of the amplified electromyographic
signal from forehead and neck muscles through earphones or a loudspeaker to
enable people to reduce the amount of muscle contraction.
Relaxation Includes Jacobson’s progressive relaxation exercises, meditation,
passive relaxation, autogenic training, and functional relaxation.41
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Migraine headache
Search date August 2003

Luis E Morillo

QUESTIONS

Effects of drug treatments for acute migraine headache . . . . . . . . .1698

INTERVENTIONS

Beneficial
Eletriptan . . . . . . . . . . . . . . .1707
Ibuprofen . . . . . . . . . . . . . . .1701
Naratriptan . . . . . . . . . . . . . .1709
Rizatriptan . . . . . . . . . . . . . .1710
Salicylates . . . . . . . . . . . . . .1698
Sumatriptan . . . . . . . . . . . . .1711
Zolmitriptan . . . . . . . . . . . . .1714

Likely to be beneficial
Diclofenac . . . . . . . . . . . . . .1700
Ergotamine. . . . . . . . . . . . . .1704
Naproxen . . . . . . . . . . . . . . .1702
Tolfenamic acid. . . . . . . . . . .1703

To be covered in future updates
Non-drug treatments for migraine

headache
Prophylactic treatments for

migraine headache

See glossary, p 1716

Key Messages

¶ Eletriptan One systematic review and subsequent RCTs have found that
eletriptan increases headache relief at 2 hours compared with placebo. One
systematic review and subsequent RCTs have found that eletriptan 40 and
80 mg increases headache relief at 2 hours compared with sumatriptan 50
and 100 mg. One RCT found that eletriptan 40 and 80 mg increased headache
relief at 2 hours compared with ergotamine plus caffeine.

¶ Ibuprofen Five RCTs have found that ibuprofen improves migraine symptoms
compared with placebo.

¶ Naratriptan One systematic review and subsequent RCTs have found that
naratriptan increases headache relief at 2 hours compared with placebo. One
systematic review has found that sumatriptan 100 mg increases headache
relief at 2 hours compared with naratriptan 2.5 mg. However, one subsequent
RCT found no significant difference in headache recurrence. One RCT found no
significant difference between naratriptan 2.5 mg and zolmitriptan 2.5 mg in
headache relief at 4 hours. One RCT identified by a systematic review found
that naratriptal reduced headache relief at 2 hours compared with rizatriptan.

¶ Rizatriptan One systematic review and subsequent RCTs have found that
rizatriptan improves headache relief compared with placebo. Two RCTs found
no significant difference between rizatriptan and zolmitriptan in headache relief
at 2 hours. One RCT identified by a systematic review found that rizatriptan
increased headache relief at 2 hours compared with naratriptan. One RCT
found that rizatriptan increased headache relief and reduced nausea and
vomiting at 2 hours compared with ergotamine plus caffeine.
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¶ Salicylates RCTs have found that oral or intravenous salicylates (alone or in
combination with metoclopramide, paracetamol, or caffeine) increase head-
ache relief compared with placebo. One RCT found no significant difference
between aspirin and paracetamol plus codeine in headache relief. One RCT
found no significant difference between aspirin plus metoclopramide and
sumatriptan in headache relief. One RCT found that oral lysine acetylsalicylate
plus metoclopramide increased headache relief and reduced nausea and
vomiting at 2 hours compared with ergotamine plus caffeine. One RCT found no
significant difference in headache relief between aspirin plus metoclopramide
and zolmitriptan.

¶ Sumatriptan Systematic reviews and subsequent RCTs have found that
subcutaneous, oral, or intranasal sumatriptan increases headache relief
compared with placebo. RCTs found no significant difference in headache
relief between sumatriptan and aspirin plus metoclopramide, tolfenamic
acid, or zolmitriptan. RCTs have found that oral or nasal sumatriptan increase
headache relief compared with oral or nasal ergotamine. One systematic
review has found that sumatriptan 100 mg increases headache relief at
2 hours compared with naratriptan 2.5 mg. However, one subsequent RCT
found no significant difference in headache recurrence. One systematic
review and subsequent RCTs have found that eletriptan 40 and 80 mg
increases headache relief at 2 hours compared with sumatriptan 50 and
100 mg.

¶ Zolmitriptan One systematic review and two subsequent RCTs have found that
oral zolmitriptan increases headache relief compared with placebo. One
systematic review and two subsequent RCTs found no significant difference
between zolmitriptan and sumatriptan in headache relief. One RCT found no
significant difference in headache relief between aspirin plus metoclopramide
and zolmitriptan. One RCT found no significant difference between naratriptan
2.5 mg and zolmitriptan 2.5 mg in headache relief at 4 hours.

¶ Diclofenac RCTs have found that oral or intramuscular diclofenac improves
headache symptoms compared with placebo. One RCT found that intramus-
cular diclofenac improved migraine symptoms compared with intramuscular
paracetamol.

¶ Ergotamine One systematic review found limited evidence from four RCTs that
ergotamine (with or without caffeine) improved headache relief compared with
placebo. One overview of harms suggested that ergotamine increased nausea
and vomiting compared with placebo. RCTs have found that ergotamine (or its
derivatives, with or without caffeine and cyclizine) is less effective for migraine
symptoms than sumatriptan. They found limited evidence that it was less
effective than naproxen. RCTs found that thalergotarine plus caffeine reduced
headache relief and increase nausea and vomiting at 2 hours compared with
oral lysine acetylsalicylate plus metoclopramide and rizatriptan.

¶ Naproxen Three small RCTs found that naproxen reduced migraine symptoms
compared with placebo. Two RCTs found that naproxen reduced symptoms
compared with ergotamine (with or without caffeine plus cyclizine). However,
one further RCT found no significant difference between naproxen and ergot-
amine in pain relief after 1 hour.

¶ Tolfenamic acid RCTs found limited evidence that tolfenamic acid improved
duration and severity of headache compared with placebo. RCTs found no
significant difference in symptom relief between tolfenamic acid and
sumatriptan or paracetamol.
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DEFINITION Migraine is a primary headache disorder manifesting as recurring
attacks usually lasting for 4–72 hours and involving pain of moder-
ate to severe intensity, often with nausea, sometimes vomiting,
and/or sensitivity to light, sound, and other sensory stimuli. The
1988 International Headache Society criteria (see glossary,
p 1716) include separate criteria for migraine with and migraine
without associated aura.1 Unless stated otherwise, RCTs used
International Headache Society criteria for migraine with or without
aura.

INCIDENCE/
PREVALENCE

Migraine is common worldwide. Prevalence has been reported to be
5–25% in women and 2–10% in men. Overall, the highest inci-
dence for migraine without aura has been reported between the
ages of 10 and 11 years (10/1000 person years). The peak
incidence of migraine without aura in males is between ages 10 and
11 years (10/1000 person years) and in females between ages 14
and 17 years (19/1000 person years).2 The incidence of migraine
with aura peaks in males at age 5 years (7/1000 person years) and
in females at age 12–13 years (14/1000 person years).2 Female
prevalence of migraine with or without aura has a declining trend
after age 45–50 years.

AETIOLOGY/
RISK FACTORS

Data from independent representative samples from Canada,3,4 the
USA,5,6 several countries in Latin America,7 and several countries in
Europe,8–11 Hong Kong,12 and Japan13 show a female to male
predominance and a peak in middle aged women. Migraine has
been reported to be 50% more likely in people with a family history
of migraine.14

PROGNOSIS Acute migraine is self limiting and only rarely results in permanent
neurological complications. Chronic recurrent migraine may cause
disability through pain, and may affect daily functioning and quality
of life.

AIMS OF
INTERVENTION

To reduce frequency of migraine, intensity of accompanying symp-
toms, and duration of headache, with minimal adverse effects.

OUTCOMES Headache relief or being pain free (see glossary, p 1717) at
different times after medication. Pain relief at specific post-dose
times. In this review, headache relief is reported at 2 hours unless
otherwise stated. Some RCTs include the need for rescue medica-
tion and headache recurrence (see glossary, p 1716) as outcome
measures.

METHODS Clinical Evidence search and appraisal August 2003.

QUESTION What are the effects of drug treatments for acute
migraine?

OPTION SALICYLATES

RCTs have found that oral or intravenous salicylates (alone or in
combination with metoclopramide, paracetamol, or caffeine) increase
headache relief compared with placebo. One RCT found no significant
difference between aspirin and paracetamol plus codeine in headache
relief. One RCT found no significant difference between aspirin plus
metoclopramide and sumatriptan in headache relief. One RCT found that
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oral lysine acetylsalicylate plus metoclopramide increased headache
relief and reduced nausea and vomiting at 2 hours compared with
ergotamine plus caffeine. One RCT found no significant difference in
headache relief between aspirin plus metoclopramide and zolmitriptan.

Benefits: We found no systematic review but found 12 RCTs.15–26 Oral lysine
acetylsalicylate (L-ASA): One RCT (266 people, 475 migraine
attacks) found that oral L-ASA 1620 mg plus metoclopramide
10 mg significantly increased headache relief (see glossary,
p 1716) compared with placebo (AR 56% with L-ASA v 28% with
placebo; RR 2.0, 95% CI 1.6 to 2.5).15 A second RCT compared
three treatments: oral L-ASA 1620 mg plus metoclopramide 10 mg,
oral sumatriptan 100 mg, and placebo.16 It found that L-ASA plus
metoclopramide significantly increased headache relief compared
with placebo (AR 57% with L-ASA v 24% with placebo; RR 2.4, 95%
CI 1.7 to 3.3). The difference between active treatment groups was
not significant (AR 57% with L-ASA v 54% with sumatriptan;
P = 0.50). Intravenous L-ASA: One RCT (278 people) compared
three treatments: L-ASA 1800 mg intravenously, sumatriptan 6 mg
subcutaneously, and placebo.17 It found that both L-ASA and
sumatriptan significantly increased headache relief compared with
placebo, and that sumatriptan significantly increased headache
relief compared with L-ASA (AR 74% with L-ASA v 91% with
sumatriptan v 24% with placebo; RR for L-ASA v placebo 3.1, 95%
CI 1.8 to 5.4; RR for L-ASA v sumatriptan 0.8, 95% CI 0.7 to 0.9).
A second, smaller, crossover RCT (112 attacks in 56 people)
compared L-ASA 1000 mg intravenously versus ergotamine 0.5 mg
subcutaneously.18 It found no significant difference between groups
in pain intensity score on a visual analogue scale. Effervescent
aspirin: One crossover RCT (120 people) compared effervescent
aspirin 650 mg with and without metoclopramide 10 mg versus
placebo.19 At 2 hours aspirin with or without metoclopramide
reduced headache significantly more than placebo (P < 0.001). A
second RCT (374 people) compared effervescent aspirin 1000 mg
versus placebo.20 It found that aspirin significantly increased head-
ache relief compared with placebo (AR 55% with aspirin v 37% with
placebo; RR 1.5, 95% CI 1.2 to 1.9). Dispersible aspirin: One
crossover RCT (101 people with migraine, 73 of whom received
both treatments) compared mouth dispersible aspirin 900 mg ver-
sus placebo in two consecutive attacks.21 It found that aspirin
significantly increased headache relief at 2 hours compared with
placebo, and significantly reduced need for rescue medication (see
glossary, p 1717) (AR for headache relief 48% with aspirin v 19%
with placebo; P = 0.0005; difference in need for rescue medica-
tion: P < 0.01). Other combinations: One large RCT (1357 people
with non-disabling migraine) compared oral paracetamol 250 mg
plus aspirin 250 mg plus caffeine 65 mg versus placebo.22 Combi-
nation treatment improved headache relief compared with placebo
(AR 59% with combination v 33% with placebo; RR 1.8, 95% CI 1.6
to 2.1). A second, crossover RCT (198 people treated for 3
consecutive migraine attacks) found no significant difference in
headache relief between aspirin 1000 mg orally and paracetamol
400 mg plus codeine 25 mg.23 However, both improved headache
relief compared with placebo (P = 0.0003 with aspirin and
P = 0.0002 with paracetamol plus codeine). Aspirin versus
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sumatriptan: One RCT (358 people) found no significant difference
between oral aspirin 900 mg plus metoclopramide 10 mg and oral
sumatriptan 100 mg in headache relief at 2 hours (AR 45% with
aspirin plus metoclopramide v 56% with sumatriptan;
P = 0.078).24 Aspirin versus tolfenamic acid: See benefits of
tolfenamic acid, p 1703. Aspirin versus zolmitriptan: See ben-
efits of zolmitriptan, p 1714. Aspirin versus ergotamine: See
benefits of ergotamine, p 1704.

Harms: One RCT reported adverse effects related to L-ASA in 2%, to
sumatriptan in 15%, and to placebo in 2% of people treated.17 In
this trial, severe harms were related to L-ASA in 3%, to sumatriptan
in 5%, and to placebo in 2% of people treated. Another trial
reported premature withdrawal of treatment in 1% with L-ASA, 3%
with sumatriptan, and 2% with placebo.16 The most frequently
reported harms for L-ASA were somnolence, abdominal pain, nau-
sea or vomiting, fatigue, and headache. The RCT comparing the
combination of paracetamol, aspirin, and caffeine versus placebo
reported no serious adverse effects.22 Versus zolmitriptan: See
harms of zolmitriptan, p 1715. Versus ergotamine: See harms of
ergotamine, p 1706.

Comment: None.

OPTION DICLOFENAC

RCTs have found that oral or intramuscular diclofenac improves headache
symptoms compared with placebo. One RCT found that intramuscular
diclofenac improved migraine symptoms compared with intramuscular
paracetamol.

Benefits: We found no systematic review. Versus placebo: We found three
RCTs of oral diclofenac27,28,30 and one RCT of intramuscular
diclofenac.29 The first RCT (170 people) found that diclofenac
improved treatment success compared with placebo (success
defined at 2 hours as a visual analogue scale score < 10 mm or
headache duration of < 2 hours without need for rescue medica-
tion [see glossary, p 1717] within this period: AR 27% with
diclofenac v 19% with placebo; RR 1.5, 95% CI 1.0 to 2.2).27 The
second RCT (72 people) found that diclofenac 50 or 100 mg
significantly increased headache relief (see glossary, p 1716)
compared with placebo (AR 39% with 50 mg v 44% with 100 mg v

22% with placebo; RR diclofenac 50 mg v placebo 1.8, 95% CI 1.0
to 3.1; RR diclofenac 100 mg v placebo 1.9, 95% CI 1.1 to 3.3).28

The RCT found no significant difference between 50 mg and
100 mg doses of diclofenac. However, it found that diclofenac
100 mg significantly reduced need for rescue medication compared
with placebo (AR 37% with diclofenac v 58% with placebo; RR 0.64,
95% CI 0.44 to 0.93). The third RCT (120 people with migraine with
or without aura) compared intramuscular diclofenac 75 mg versus
placebo.29 At 1 hour, it found that diclofenac improved headache
relief and reduced need for rescue medication compared with
placebo in people with and without aura (headache relief in people
without aura: AR 43.3% with diclofenac v 16.7% with placebo;
P < 0.01; headache relief in people with aura: AR 50% with
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diclofenac v 13.3% with placebo; P < 0.01; rescue medication in
people without aura: 20% with diclofenac v 50% with placebo;
P < 0.05; rescue medication in people with aura: 11% with
diclofenac v 42% with placebo; P < 0.05). The fourth RCT (156
people meeting International Headache Society criteria (see glos-
sary, p 1716) for migraine with or without aura) compared three
treatments: diclofenac potassium 50 or 100 mg, oral sumatriptan
100 mg, and placebo.30 The trial found that diclofenac significantly
reduced headache pain (measured on a visual analogue scale) at
2 hours compared with placebo (P < 0.001). Versus sumatriptan:
The RCT comparing diclofenac, sumatriptan, and placebo found no
significant difference between either dose of diclofenac and
sumatriptan.30 Versus paracetamol: One RCT (86 people) com-
pared intramuscular diclofenac 75 mg versus intramuscular para-
cetamol in people with paroxysmal headaches accompanied by at
least two of the following features: unilateral pain, nausea, visual
and limb symptoms, and positive family history.31 The trial found
that diclofenac increased the proportion of people with partial relief
of overall migraine symptoms (intensity and duration) within
35 minutes compared with paracetamol (AR 89% with diclofenac v

17% with paracetamol; RR 4.9, 95% CI 2.5 to 9.8).

Harms: In one RCT (72 people), 33% of people reported one or more
adverse effects during one or more attacks.28 Most adverse effects
were rated as mild or moderate (gastrointestinal complaints were
the most common, followed by tiredness and fatigue), but 12% of
people rated adverse experiences as severe. In another RCT (170
people), 14% of people reported at least one adverse effect, with
gastrointestinal effects being the most common (50%).27 Only
three people withdrew because of gastrointestinal symptoms. See
non-steroidal anti-inflammatory drugs, p 1551.

Comment: None.

OPTION IBUPROFEN

Five RCTs have found that ibuprofen improves migraine symptoms
compared with placebo.

Benefits: Versus placebo: We found no systematic review but found five
RCTs comparing ibuprofen versus placebo.32–36 The first RCT (729
people) found that oral ibuprofen (400 and 600 mg in gel formula-
tion) significantly improved headache relief (see glossary, p 1716)
compared with placebo (AR 72% with 400 mg v 72% with 600 mg v

50% with placebo; ibuprofen 400 mg v placebo RR 1.4, 95% CI 1.2
to 1.7; ibuprofen 600 mg v placebo RR 1.4, 95% CI 1.2 to 1.7).32

It found no significant difference in the need for rescue medication
(see glossary, p 1717). The second RCT (25 people, 146 migraines)
found that ibuprofen significantly improved migraine index (see
glossary, p 1717) (25 with ibuprofen v 46 with placebo;
P = 0.0014) and reduced the need for rescue medication 4 hours
after treatment (26% with ibuprofen v 56% with placebo;
P = 0.007) compared with placebo.33 The third RCT (40 people
with common and classic migraine, 345 migraines) compared
ibuprofen 800–1200 mg orally versus placebo.34 The trial found
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that significantly more attacks were rated as mild with ibuprofen
compared with placebo (P < 0.001) and significantly fewer attacks
were rated as moderate (P < 0.05) or severe (P < 0.05). It also
found that ibuprofen reduced the need for rescue medication
compared with placebo (AR 22% with ibuprofen v 81% with pla-
cebo; RR 0.27, 95% CI 0.20 to 0.36). One RCT (660 people with
headache intensity (see glossary, p 1716) not requiring bed rest or
inhibiting daily activities in more than 50% of attacks) compared
ibuprofen 200 or 400 mg versus placebo with a follow up of 6
hours.35 It found that ibuprofen significantly increased headache
relief at 2 hours compared with placebo (AR 41.7% with ibuprofen
400 mg v 40.8% with ibuprofen 200 mg v 28.1% with placebo;
P = 0.006 for both doses v placebo). The fifth RCT (40 people)
compared an ibuprofen arginine preparation (400 mg orally) versus
placebo.36 It found that more people taking ibuprofen arginine
versus placebo achieved “considerable” or “complete” relief within
2 hours (51% with ibuprofen v 7% with placebo; P < 0.01). Fewer
people taking ibuprofen arginine received rescue medication (31%
with ibuprofen v 48% with placebo) but no statistical analysis was
performed.

Harms: One RCT did not report adverse effects.34 Another RCT reported
pain and stomach discomfort in 12% of people on treatment, which
was not considered serious.33 Another reported no significant
difference in adverse events among treatment groups, and no
serious adverse events.35 See non-steroidal anti-inflammatory
drugs, p 1551.

Comment: None.

OPTION NAPROXEN

Three small RCTs found that naproxen reduced migraine symptoms
compared with placebo. Two RCTs found that naproxen reduced symptoms
compared with ergotamine (with or without caffeine plus cyclizine).
However, one further RCT found no significant difference between
naproxen and ergotamine in pain relief after 1 hour.

Benefits: We found no systematic review. Versus placebo: We found one
crossover RCT (37 people with classic or common migraine) com-
paring oral naproxen 750–1250 mg versus placebo.37 It found that
naproxen significantly reduced headache intensity (see glossary,
p 1716) (P = 0.047). However, it found no significant difference in
need for rescue medication (see glossary, p 1717) (absolute
numbers not reported; P = 0.13). A second crossover RCT (40
people with common or classic migraine) comparing naproxen
750–1000 mg versus placebo found that naproxen reduced overall
pain intensity (rated as mild, moderate, or severe; P = 0.011; time
of evaluation not reported).38 The need for rescue medication after
2 hours was also significantly lower for naproxen (AR 47% with
naproxen v 72% with placebo; P = 0.002; insufficient data for
calculation of RR). A third RCT compared three treatments:
naproxen, ergotamine (plus caffeine plus cyclizine), and placebo.39

It found that naproxen significantly increased pain relief compared
with ergotamine at 1 hour after the first dose (P = 0.032). Versus
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ergotamine: We found three RCTs, which compared oral naproxen
750–1750 mg versus ergotamine 2–4 mg alone or with caffeine
91.5 mg plus cyclizine chlorhydrate 50 mg.39–41 The first RCT (114
people) found that naproxen significantly reduced migraine intensity
(rated as mild, moderate, severe, or incapacitating) compared with
ergotamine plus caffeine plus cyclizine (P = 0.014). However, it
found no significant difference in need for rescue medication.39 The
second RCT (37 people with classic or common migraine) com-
pared naproxen versus ergotamine.40 In this trial, 47% of people
were reported to have terminated the study prematurely. The trial
found that naproxen significantly reduced migraine intensity (rated
as none, mild, moderate, or severe) compared with ergotamine
(P = 0.04). However, it found no significant difference in need for
rescue medication (23% with naproxen v 29% with ergotamine).
The third RCT (41 people) compared three treatments: naproxen,
ergotamine, and placebo.41 It found no significant difference in pain
relief at 1 hour after the first dose between naproxen and ergot-
amine (P = 0.65).

Harms: In one RCT, adverse effects were reported in 5/32 (16%) people
taking naproxen; four had stomach pain and dyspepsia, and one
withdrew from the trial because of severe stomach pain.37 One RCT
comparing naproxen versus ergotamine found that vomiting was
more frequent with ergotamine (10% with naproxen v 34% with
ergotamine; P = 0.0083), and more people taking ergotamine
withdrew because of severe symptoms (diarrhoea, vomiting, dizzi-
ness, nausea, shivering, and sweating) compared with those taking
naproxen (2% with naproxen v 8% with ergotamine).41 In another
RCT, more people taking naproxen versus ergotamine discontinued
medication (6/19 [32%] with naproxen v 2/17 [12%] with ergot-
amine).40 One RCT found that more people taking ergotamine
versus naproxen had severe adverse effects (1/48 [2%] with
naproxen v 8/48 [17%] with ergotamine), and two people taking
ergotamine withdrew from the study.52 See non-steroidal anti-
inflammatory drugs, p 1551.

Comment: None of the RCTs used the International Headache Society criteria
(see glossary, p 1716) to identify cases.

OPTION TOLFENAMIC ACID

RCTs found limited evidence that tolfenamic acid improved duration and
severity of headache compared with placebo. RCTs found no significant
difference in symptom relief between tolfenamic acid and sumatriptan or
paracetamol.

Benefits: We found no systematic review. Versus placebo or sumatriptan:
One RCT (141 people, 289 migraine attacks) compared three
treatments: tolfenamic acid 200 mg, sumatriptan 100 mg, and
placebo.42 The trial found that tolfenamic acid significantly
increased headache relief (see glossary, p 1716) compared with
placebo (AR 77% with tolfenamic acid v 29% with placebo; RR 2.6,
95% CI 1.5 to 4.2). However, it found no significant difference
between tolfenamic acid and sumatriptan. The use of rescue
medication (see glossary, p 1717) was not significantly different
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between any of the three arms. Versus placebo or aspirin or
ergotamine: One crossover RCT (20 women with common or
classic migraine, 160 migraines) compared tolfenamic acid
200 mg, aspirin 500 mg, and ergotamine 1 mg versus placebo.43

The RCT found that tolfenamic acid significantly reduced the dura-
tion of attacks compared with placebo (P < 0.001; time of evalu-
ation not reported). The mean duration of attack was shortest with
tolfenamic acid compared with the other treatments, but this was
not significantly shorter than the mean duration of attack with the
other drugs combined (P values not reported). The need for rescue
medication after 2 hours was not significantly different. Versus
paracetamol: One RCT (149 people with common or classic
migraine) compared tolfenamic acid 400 mg versus paracetamol
1000 mg.44 It found no significant difference between treatments
in headache intensity (see glossary, p 1716), adverse effects,
strength, effect duration, or need for additional medication after 3
hours. Combination preparations: One crossover RCT (49 people
with common or classic migraine, 482 migraines) compared
tolfenamic acid alone or in combination with either caffeine or
metoclopramide versus placebo.45 The trial found that tolfenamic
acid, either alone or in combination, significantly reduced headache
intensity (measured on a scale of no, slight, moderate, or severe
symptoms) compared with placebo. All combinations of tolfenamic
acid significantly reduced the need for rescue medication compared
with placebo (P < 0.01).

Harms: In one RCT comparing tolfenamic acid versus sumatriptan, the
frequency of adverse effects was similar (30% v 41%).41 See
non-steroidal anti-inflammatory drugs, p 1551.

Comment: None.

OPTION ERGOTAMINE

One systematic review found limited evidence from four RCTs that
ergotamine (with or without caffeine) improved headache relief compared
with placebo. One overview of harms suggested that ergotamine
increased nausea and vomiting compared with placebo. RCTs have found
that ergotamine (or its derivatives, with or without caffeine and cyclizine)
is less effective for migraine symptoms than sumatriptan. They found
limited evidence that it was less effective than naproxen. RCTs found that
ergotamine plus caffeine reduced headache relief and increased nausea
and vomiting at 2 hours compared with oral lysine acetylsalicylate plus
metoclopramide and rizatriptan.

Benefits: Versus placebo: We found one systematic review (search date
1991, 7 RCTs, 588 people).46 Ergotamine was given orally at doses
between 1 and 6 mg. Ergotamine was given alone in three RCTs,
combined with caffeine in three RCTs, and combined with alkaloids
and barbiturates in one RCT. The RCT of ergotamine plus alkaloids
plus barbiturates was not evaluable. None of the trials used Inter-
national Headache Society criteria (see glossary, p 1716) for
participant inclusion, and defined responders according to a variety
of 3 point to 10 point scales. Two RCTs identified by the review found
that ergotamine alone significantly increased headache relief (see
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glossary, p 1716) compared with placebo (P < 0.01 in 1 RCT;
reported as “significant” in the other RCT; P value not reported) and
one RCT found that ergotamine alone significantly reduced the
duration of attacks compared with placebo (P < 0.001). Two RCTs
identified by the review found a similar use of rescue medication
(see glossary, p 1717) with ergotamine alone and with placebo (P
value not reported; no further data reported). Two RCTs identified by
the review measuring nausea or vomiting associated with migraine
found similar results with ergotamine alone and placebo (P value
not reported). One RCT identified by the review found that ergot-
amine plus caffeine significantly increased headache relief
(reported as “significant”; P value not reported) compared with
placebo, but another RCT found no significant difference (P value
not reported). The RCTs comparing ergotamine plus caffeine versus
placebo did not assess duration of attack. Two RCTs identified by the
review found that ergotamine plus caffeine significantly reduced
need for rescue medication (P < 0.05 in 1 RCT; reported as
“significant” in the other, P value not reported). Two RCTs identified
by the review measuring nausea or vomiting found that placebo
reduced these symptoms compared with ergotamine plus caffeine
(no statistical analysis reported). Versus sumatriptan: One RCT
(580 people) compared oral ergotamine 2 mg plus oral caffeine
100 mg with oral sumatriptan 100 mg.47 The trial found that
ergotamine plus caffeine significantly reduced headache relief com-
pared with sumatriptan (AR 48% with ergotamine plus caffeine v

66% with sumatriptan; RR 0.73, 95% CI 0.62 to 0.85; P < 0.001).
Significantly more people required rescue medication with ergot-
amine plus caffeine than with sumatriptan (AR 44% with ergot-
amine plus caffeine v 24% with sumatriptan; RR 1.82, 95% CI 1.38
to 2.39). A second RCT (crossover design; 368 people treating 2
attacks) compared dihydroergotamine nasal spray (1 or 2 mg) with
sumatriptan nasal spray (20 mg).48 It found that sumatriptan sig-
nificantly increased headache relief at 1 and 2 hours, and signifi-
cantly reduced nausea at 1 hour compared with dihydroergotamine
(headache relief at 1 hour: 53% with sumatriptan v 41% with
dihydroergotamine; P < 0.001; headache relief at 2 hours:
P = 0.003; relief of nausea at 1 hour: 64% with sumatriptan v 40%
with dihydroergotamine; P = 0.006). However, the RCT found no
significant differences between treatments with respect to relief
from vomiting, photophobia, or phonophobia. Versus eletriptan:
See benefits of eletriptan, p 1707. Versus rizatriptan: See ben-
efits of rizatriptan, p 1710. Plus metoclopramide: One RCT (24
women with common or classic migraine, 176 migraines) found no
significant difference between ergotamine alone and ergotamine
plus metoclopramide in headache intensity (see glossary, p 1716)
(measured on a 3 point scale as more than usual, usual, or less
than usual) or need for rescue medication.49 Versus naproxen:
See benefits of naproxen, p 1702. Plus caffeine versus
salicylates: One RCT (250 people randomised, 227 in efficacy
analysis) found that lysine acetylsalicylate (L-ASA) 1620 mg plus
metoclopramide 10 mg significantly increased headache relief
compared with ergotamine 2 mg plus caffeine 200 mg (86/112
[77%] with L-ASA plus metoclopramide v 70/115 [61%] with
ergotamine plus caffeine; P = 0.01).25 It found that L-ASA plus
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metoclopramide significantly reduced nausea and vomiting com-
pared with ergotamine plus caffeine after 2 hours (people free from
nausea or vomiting: 73/112 [65%] with L-ASA plus metoclopramide
v 46/115 [40%] with ergotamine plus caffeine; P = 0.001).

Harms: Versus placebo: In the systematic review comparing ergotamine
versus placebo, two RCTs measuring nausea and vomiting found
that ergotamine alone increased nausea and vomiting compared
with placebo (no statistical analysis reported), and two RCTs found
that ergotamine plus caffeine increased nausea and vomiting
compared with placebo (no statistical analysis conducted).46 We
found one overview of the safety of dihydroergotamine mesylate
(DHE) and ergotamine tartrate.50 This overview identified two trials
(24 and 311 people), which found that adverse effects with
intramuscular DHE occurred in fewer than 10% of people (with leg
cramps and pain at the injection site being most common) and that
harms resolved within 1 hour. Three RCTs in the overview found that
nausea and vomiting were the most common adverse effects, which
subsided within 15 minutes. In another open trial (300 people),
32% of people taking DHE complained of nausea. Post-marketing
surveillance studies have reported ischaemic complications, nau-
sea, vomiting, seizures, cardiac and non-cardiac vascular disorders
such as vasospasm and infarction, liver abnormalities, leg pain,
chest pain, hypertensive crisis, injection site reactions, head and
shoulder pain, and paraesthesia. Treatment related phenomena
were reported in fewer than 4% of people receiving intranasal DHE.
A bitter or unpleasant taste was reported by 2%. Dizziness and
muscle pain were reported by less than 1%. Discontinuation of
treatment occurred in 1% of people included in the RCTs. Worsening
of baseline nausea or vomiting was suggested in 5/7 RCTs compar-
ing acute administration of ergotamine tartrate versus placebo.
Single case reports of less common adverse effects include
abdominal discomfort, numbness or tingling of fingers or toes,
ischaemic complications, swollen fingers, and leg cramps. With
chronic use in excessive doses, ischaemic neuropathy, anorectal
ulcers following suppository use, habituation, and overuse head-
aches have been reported.50 Versus sumatriptan: In the RCT
comparing sumatriptan versus dihydroergotamine nasal sprays, the
incidence of adverse events was similar (about 10%) in both
treatment groups after the first dose. The most common were
disturbance of taste after sumatriptan, and nasal or sinus symp-
toms such as congestion, irritation, and rhinitis after dihydroergot-
amine. These were reported as being mild and self limiting.48 Plus
caffeine versus salicylates: One RCT found no significant differ-
ence in the proportion of people reporting at least one adverse
event between L-ASA 1620 mg plus metoclopramide 10 mg and
ergotamine 2 mg plus caffeine 200 mg (17% with L-ASA plus
metoclopramide v 23% with ergotamine plus caffeine).25 It found
that the most common adverse events with the L-ASA regimen were
somnolence (3.2%), dizziness (1.6%), and dry mouth (1.6%) and
that abdominal pain (6.65), malaise (3.3%), anxiety (2.5%), and
nervousness (1.7%) were the most common adverse events with
the ergotamine regimen.

Comment: None.
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OPTION ELETRIPTAN

One systematic review and subsequent RCTs have found that eletriptan
increases headache relief at 2 hours compared with placebo. One
systematic review and subsequent RCTs have found that eletriptan 40
and 80 mg increases headache relief at 2 hours compared with
sumatriptan 50 and 100 mg. One RCT has found that eletriptan 40 and
80 mg increases headache relief at 2 hours compared with ergotamine
plus caffeine.

Benefits: Versus placebo: We found one systematic review (search date
2000, 8 RCTs, 5370 people)51 and six subsequent RCTs.52–57 The
review found that all doses of eletriptan significantly increased
headache relief (see glossary, p 1716) compared with placebo at
2 hours (eletriptan 20 mg, 499 people; eletriptan 40 mg, 1870
people; eletriptan 80 mg, 1393 people; total placebo groups 1113
people; AR for 20 mg: 48.9%; for 40 mg: 60.2%; for 80 mg:
65.8%; AR for placebo about 25%; ARR for 80 mg v placebo 42%,
95% CI 36% to 48%; for 40 mg v placebo 35.2%, 95% CI 29.8% to
40.7%). All six subsequent RCTs found that eletriptan significantly
improved headache relief compared with placebo (see table A on
web extra).52–57 Versus sumatriptan: We found one systematic
review51 and two subsequent RCTs.52,54 The review (search date
2000, 2 RCTs) found that eletriptan 40 and 80 mg significantly
increased headache relief at 2 hours compared with sumatriptan
100 mg. It found no significant difference between eletriptan 20 mg
and sumatriptan 100 mg (ARI for complete headache relief: elet-
riptan 80 mg: 18%, 95% CI 9% to 26%; eletriptan 40 mg: 11%,
95% CI 2% to 19%; eletriptan 20 mg: –1%, 95% CI –13% to
+12%).51 It found that eletriptan 40 and 80 mg significantly
increased headache relief at 2 hours compared with sumatriptan
50 mg (ARI for eletriptan 80 mg: 15%, 95% CI 8% to 23%; elet-
riptan 40 mg: 10%, 95% CI 3% to 18%). The first subsequent RCT
(1008 people) compared two doses of eletriptan (40 and 80 mg),
two doses of sumatriptan (50 and 100 mg), and placebo.52 It found
that both doses of eletriptan significantly increased headache relief
compared with sumatriptan at 2 hours (AR 108/169 [64%] with
eletriptan 40 mg v 107/160 [67%] with eletriptan 80 mg v 88/176
[50%] with sumatriptan 50 mg v 85/160 [53%] with sumatriptan
100 mg; P < 0.01 for either dose eletriptan v sumatriptan 50 mg;
P < 0.05 for either dose eletriptan v sumatriptan 100 mg). The
second subsequent RCT (2113 people) compared three treat-
ments: eletriptan 40 mg, sumatriptan 100 mg, and placebo.54 It
found that that eletriptan 40 mg significantly increased headache
relief compared with sumatriptan 100 mg at 2 hours (67% with
eletriptan v 59% with sumatriptan; P < 0.001). It found that elet-
riptan significantly reduced nausea compared with sumatriptan
100 mg at 2 hours (nausea absent: 74% with eletriptan v 67% with
sumatriptan; P < 0.01). Versus ergotamine plus caffeine: We
found one RCT (733 people treated included in the systematic
review51) that compared two doses of eletriptan (40 and 80 mg),
ergotamine plus caffeine, and placebo. It found that both doses of
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eletriptan significantly increased headache relief and reduced nau-
sea at 2 hours compared with ergotamine plus caffeine (headache
relief: 111/206 [54%] with eletriptan 40 mg v 142/209 [68%] with
eletriptan 80 mg v 65/197 [33%] with ergotamine plus caffeine;
P < 0.05; nausea: results presented graphically; P ≤ 0.0001 for
both comparisons).51

Harms: Versus placebo: We found one systematic review (search date
2000)51 and four subsequent RCTs54–57 that reported harms. The
review found that higher doses of eletriptan 40 and 80 mg signifi-
cantly increased any adverse event and central nervous system
(CNS) adverse events (see glossary, p 1716) compared with pla-
cebo. It found no significant difference in adverse event rates with
eletriptan 20 mg (ARI compared with placebo for any adverse event:
20 mg +1.9%, 95% CI –15.5% to +19.3%; 40 mg 7.3%, 95%
CI 2.7% to 11.8%; 80 mg 18.9%, 95% CI 11.2% to 26.6%; CNS
events: 20 mg +2.6%, 95% CI –6.6% to +11.7%; 40 mg 7.5%,
95% CI 4.5% to 10.6%; 80 mg 14.6%, 95% CI 10.2% to 19.0%). It
found that 80 mg eletriptan significantly increased chest symptoms
compared with placebo. It found no significant difference with 40
and 20 mg eletriptan (ARR compared with placebo, 20 mg –0.3%,
95% CI –3.1% to +2.6%; 40 mg +0.9%, 95% CI –0.2% to +2.0%;
80 mg 2.6%, 95% CI 0.6% to 4.5%).51 The first subsequent RCT
(2113 people analysed) found similar rates of adverse events
between eletriptan 40 and 80 mg and placebo (about 30% in each
group, P value not reported).54 The second subsequent RCT (309
people analysed) found that eletriptan 20, 40, and 80 mg
increased adverse events compared with placebo (16.3% with
eletriptan 20 mg v 62.5% with eletriptan 40 mg v 45.5% with
eletriptan 80 mg v 15.5% with placebo; P value not reported).55 The
most common adverse events were asthenia, nausea, and somno-
lence (asthenia: 1.3% with eletriptan 20 mg v 2.5% with eletriptan
40 mg v 11.7% with eletriptan 80 mg v 1.2% with placebo; nausea:
3.8% with eletriptan 20 mg v 7.5% with eletriptan 40 mg v 10.4%
with eletriptan 80 mg v 2.4% with placebo; somnolence: 6.3% with
eletriptan 20 mg v 10.0% with eletriptan 40 mg v 16.9% with
eletriptan 80 mg v 3.6% with placebo, P value not reported).The
third subsequent RCT found that eletriptan 40 and 80 mg increased
nausea, chest symptoms, and asthenia compared with placebo
(nausea: 5% with eletriptan 40 mg v 11% with eletriptan 80 mg v

8% with placebo; chest symptoms: 4% with eletriptan 40 mg v 5%
with eletriptan 80 mg v 0% with placebo; asthenia: 5% with elet-
riptan 40 mg v 12% with eletriptan 80 mg v 2% with placebo, P
value not reported).56 The fourth subsequent RCT found that the
most common adverse event was somnolence (2.8% with elet-
riptan 20 mg v 7.1% with eletriptan 40 mg v 8.7% with eletriptan
80 mg v 4.5% with placebo, P value not reported).57 Other common
adverse events with higher doses of eletriptan were asthenia and
dizziness (asthenia: 3.1% with eletriptan 20 mg v 3.4% with elet-
riptan 40 mg v 7.1% with eletriptan 80 mg v 2.7% with placebo;
dizziness: 2.8% with eletriptan 20 mg v 5.1% with eletriptan 40 mg
v 6.1% with eletriptan 80 mg v 3.1% with placebo, P value not
reported). Versus sumatriptan: The systematic review (search
date 2000, 2 RCTs) found no significant difference between elet-
riptan 40 mg and sumatriptan 100 mg in adverse events or CNS

Migraine headache
N

eu
ro

lo
gi

ca
ld

is
or

de
rs

1708

 BMJ Publishing Group Ltd 2004



related events (ARI, any event: 0%, 95% CI –11% to +11%; CNS
events: –3%, 95% CI –13% to +8%).51 It found that sumatriptan
50 mg significantly reduced adverse events and CNS related events
compared with eletriptan 40 mg (ARR, any event: 8%, 95% CI 1% to
15%; CNS events: 8%, 95% CI 2% to 13%).51 One subsequent RCT
found similar rates of adverse events with eletriptan 40 mg and with
sumatriptan 100 mg (31% with eletriptan v 37% with
sumatriptan).54 Versus ergotamine plus caffeine: One RCT
(733 people treated) that compared two doses of eletriptan (40
and 80 mg), ergotamine 1 mg plus caffeine 100 mg, and placebo
found that the most common adverse events were nausea and
asthenia (nausea: 5% with eletriptan 40 mg v 10% with eletriptan
80 mg v 7% with ergotamine plus caffeine; asthenia: 4% with
eletriptan 40 mg v 10% with eletriptan 80 mg v 3% with
ergotamine plus caffeine, P value not reported).51

Comment: None.

OPTION NARATRIPTAN

One systematic review and subsequent RCTs have found that naratriptan
increases headache relief at 2 hours compared with placebo. One
systematic review has found that sumatriptan 100 mg increases
headache relief at 2 hours compared with naratriptan 2.5 mg. However,
one subsequent RCT found no significant difference in headache
recurrence. One RCT found no significant difference between naratriptan
2.5 mg and zolmitriptan 2.5 mg in headache relief at 4 hours. One RCT
identified by a systematic review found that naratriptan reduced
headache relief at 2 hours compared with rizatriptan.

Benefits: Versus placebo: We found one systematic review (search date
2000, 5 RCTs, 1077 people)51 and two subsequent RCTs.58,59 The
review found that naratriptan significantly increased headache relief
(see glossary, p 1716) compared with placebo (ARI 22.2%, 95%
CI 16.9% to 27.5%).51 The first subsequent RCT (643 people)
found that naratriptan 2.5 mg or sumatriptan 100 mg significantly
increased headache relief at 4 hours compared with placebo
(AR 63% with naratriptan v 80% with sumatriptan v 31% with
placebo; P < 0.05 for either drug compared with placebo).58 In the
second subsequent RCT a subgroup of 206 people with a poor
response to sumatriptan 50 mg in a first attack were randomised 1
week later to either naratriptan 2.5 mg orally or placebo.59 Nar-
atriptan significantly increased headache relief at 2 hours (AR 25%
with naratriptan v 10% with placebo; RR 2.5, 95% CI 1.3 to 4.7)
and at 4 hours (AR 41% with naratriptan v 19% with placebo;
RR 2.2, 95% CI 1.4 to 3.5) compared with placebo. Versus
sumatriptan: We found one systematic review (search date 2000,
2 RCTs, 480 people)51 and one subsequent RCT.60 The review
found that sumatriptan 100 mg significantly increased headache
relief at 4 hours compared with naratriptan 2.5 mg (AR not
reported; ARI: 8%, 95% CI 0% to 16%).51 The subsequent RCT
comparing naratriptan 2.5 mg orally with sumatriptan 100 mg orally
found no significant difference in headache recurrence (see glos-
sary, p 1716).60 Versus zolmitriptan: We found one systematic
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review (search date 2000, 1 RCT, 179 people).51 It found no
significant difference between naratriptan 2.5 mg and zolmitriptan
2.5 mg in headache relief at 4 hours (difference: +1%, 95% CI
–15% to +17%). Versus rizatriptan: See benefits of rizatriptan,
p 1710.

Harms: Versus placebo: The systematic review found no significant differ-
ence in overall adverse events, central nervous system (CNS)
adverse events, and chest related adverse events (see glossary,
p 1716) between naratriptan 2.5 mg and placebo (ARI for nar-
atriptan v placebo; any event: +2.4%, 95% CI –2.2% to +7.0%;
CNS events: +1.9%, 95% CI –12.2% to +5.0%; chest symptoms:
+0.4%, 95% CI –0.8% to +1.6).51 One subsequent RCT found
similar adverse effects with naratriptan 2.5 mg orally and placebo
(21% with naratriptan v 23% with placebo; significance not
reported).58 Versus sumatriptan: The systematic review (search
date 2000, 2 RCTs) found that sumatriptan 100 mg significantly
increased adverse events compared with naratriptan 2.5 mg (differ-
ence: 11.3%, 95% CI 1% to 22.5%).51 Versus zolmitriptan: The
systematic review (search date 2000, 1 RCT) found that naratriptan
2.5 mg significantly reduced adverse events compared with zol-
mitriptan 2.5 mg (difference: –23%, 95% CI –37% to –8%).51

Versus rizatriptan: See harms of rizatriptan, p 1711.

Comment: Naratriptan or a different triptan in a second attack may be
beneficial in people responding poorly to sumatriptan in a first
attack, but this requires confirmation in further RCTs.

OPTION RIZATRIPTAN

One systematic review and subsequent RCTs have found that rizatriptan
improves headache relief compared with placebo. Two RCTs found no
significant difference between rizatriptan and zolmitriptan in headache
relief at 2 hours. One RCT identified by a systematic review found that
rizatriptan increased headache relief at 2 hours compared with
naratriptan. One RCT found that rizatriptan increased headache relief and
reduced nausea and vomiting at 2 hours compared with ergotamine plus
caffeine.

Benefits: Versus placebo: We found one systematic review (search date
2000, 12 RCTs, 6395 people)51 and one subsequent RCT.61 The
systematic review found that rizatriptan significantly increased
headache relief (see glossary, p 1716) at 2 hours compared with
placebo (AR: 62.4% with rizatriptan 5 mg v 68.6% with rizatriptan
10 mg v about 34% with placebo; ARI compared with placebo
presented graphically: about 28% with rizatriptan 5 mg v 35% with
rizatriptan 10 mg). The subsequent RCT (727 people) compared
three treatments: rizatriptan 10 mg, zolmitriptan 2.5 mg, and pla-
cebo.61 It found that rizatriptan significantly increased headache
relief compared with placebo (AR 71% with rizatriptan v 30% with
placebo; P < 0.05).61 Versus zolmitriptan: We found one system-
atic review (search date 2000, 1 RCT, 435 people)51 and one
subsequent RCT.61 The systematic review found no significant
difference between rizatriptan 10 mg and zolmitriptan 2.5 mg in
headache relief at 2 hours (difference: +4%, 95% CI –4% to
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+11%).51 The subsequent RCT (727 people) comparing rizatriptan
10 mg, zolmitriptan 2.5 mg, and placebo found no significant dif-
ference between rizatriptan and zolmitriptan in headache relief
(AR 71% with rizatriptan v 67% with zolmitriptan; P = 0.23).61

Versus naratriptan: One systematic review (search date 2000; 1
RCT 522 people) found that rizatriptan 10 mg significantly
increased headache relief at 2 hours compared with naratriptan
2.5 mg (ARI 20%, 95% CI 11% to 30%).51 Versus ergotamine:
One RCT (439 people) compared oral rizatriptan 10 mg with ergot-
amine 2 mg plus caffeine 100 mg for the first migraine attack with
the other treatment for a second attack.62 It found that rizatriptan
significantly increased headache relief and reduced nausea and
vomiting at 2 hours compared with ergotamine plus caffeine (head-
ache relief: 75.9% with rizatriptan v 47.3% with ergotamine plus
caffeine; P ≤ 0.001; no nausea: 82.7% with rizatriptan v 56.2%
with ergotamine plus caffeine; P ≤ 0.001; no vomiting: 96.2% with
rizatriptan v 89.5% with ergotamine plus caffeine; P ≤ 0.001).

Harms: Versus placebo: We found one meta-analysis (search date 2000,
1963 people given rizatriptan 5 mg, 2783 people given rizatriptan
10 mg, and 1649 given placebo) that used individual patient data
from published and unpublished RCTs.51 It found that rizatriptan (5
and 10 mg) significantly increased overall and chest related adverse
events (see glossary, p 1716) compared with placebo (placebo
subtracted events: any event 7.9%, 95% CI 4.7% to 11.1% with
rizatriptan 5 mg and 13.5%, 95% CI 10.6% to 16.3% with 10 mg
rizatriptan; CNS events: 6.1%, 95% CI 3.2% to 9.0% with rizatriptan
5 mg and 9.4%, 95% CI 7.2% to 11.6% with rizatriptan 10 mg).51 It
found no significant difference in chest related adverse events
between rizatriptan 5 mg and placebo but found that rizatriptan
10 mg significantly increased chest related adverse events com-
pared with placebo (placebo subtracted chest symptoms: +0.9%,
95% CI –0.04 to +1.8 with rizatriptan 5 mg and 1.5%, 95%
CI 0.8% to 2.3% with rizatriptan 10 mg). Versus zolmitriptan: The
meta-analysis (search date 2000, 1 RCT) found no significant
difference in adverse events between rizatriptan 10 mg and zol-
mitriptan 2.5 mg (difference: –8%, 95% CI –15% to 0%).51 Versus
naratriptan: The meta-analysis (search date 2000, 1 RCT) found
that rizatriptan 10 mg significantly increased adverse events com-
pared with naratriptan 2.5 mg (difference: 10%, 95% CI 1% to
19%).51 Versus ergotamine: One RCT comparing rizatriptan
10 mg with ergotamine 2 mg plus caffeine 100 mg found no signifi-
cant difference in adverse events (35.4% with rizatriptan v 34.5%
with ergotamine plus caffeine).62 The most common adverse events
were dizziness, nausea, and somnolence (dizziness: 6.7% with
rizatriptan v 5.3% with ergotamine; nausea: 4.2% with rizatriptan v

8.5% with ergotamine; somnolence: 5.5% with rizatriptan v 2.3%
with ergotamine, P values not reported).

Comment: None.

OPTION SUMATRIPTAN

Systematic reviews and subsequent RCTs have found that subcutaneous,
oral, or intranasal sumatriptan increases headache relief compared with
placebo. RCTs found no significant difference in headache relief between

Migraine headache
N

eurologicaldisorders
1711

 BMJ Publishing Group Ltd 2004



sumatriptan and aspirin plus metoclopramide, tolfenamic acid, or
zolmitriptan. RCTs have found that oral or nasal sumatriptan increases
headache relief compared with oral or nasal ergotamine. One systematic
review has found that sumatriptan 100 mg increases headache relief at
2 hours compared with naratriptan 2.5 mg. However, one subsequent RCT
found no significant difference in headache recurrence. One systematic
review and subsequent RCTs have found that eletriptan 40 and 80 mg
increases headache relief at 2 hours compared with sumatriptan 50 and
100 mg.

Benefits: Subcutaneous sumatriptan: We found one systematic review
(search date 1997),63 one additional RCT,64 and one subsequent
RCT.65 The review found that subcutaneous sumatriptan 6 mg
significantly increased headache relief (see glossary, p 1716) at 1
hour compared with placebo (12 RCTs, 3127 people; 69% with
sumatriptan v 19% with placebo; RR 3.7, 95% CI 3.3 to 4.2).63 One
additional crossover RCT (246 people with up to 12 migraines)
comparing subcutaneous sumatriptan 6 mg with usual headache
treatment (49% combinations, 24% ergotamine, 19% non-
steroidal anti-inflammatory drugs, and 7% dihydroergotamine)
found that sumatriptan significantly improved headache relief (78%
with sumatriptan v 34% with usual treatment; P < 0.001).64 The
subsequent RCT (200 people consisting of 50 white people and
150 non-white people) compared headache relief across multiple
attacks.65 It analysed results by ethnic group. It found that subcu-
taneous sumatriptan 6 mg significantly increased headache relief in
non-white people and white people (non-white: 87% with
sumatriptan v 37% with placebo; white: 87% with sumatriptan v

19% with placebo; sumatriptan v placebo P < 0.001 in either
ethnic group). Oral sumatriptan: We found one systematic review
(search date 2000, 11 RCTs, 3185 people),51 one additional RCT66

and two subsequent RCTs.52,54 The review found that sumatriptan
significantly increased headache relief at 2 hours compared with
placebo (AR 56.0% with sumatriptan 25 mg v 62.7% with
sumatriptan 50 mg v 59.0% with sumatriptan 100 mg v about 30%
with placebo; ARI about 25% with sumatriptan 25 mg [presented
graphically] v about 33% with sumatriptan 50 mg [presented
graphically] v 29%, 95% CI 26% to 34% with sumatriptan
100 mg).51 The additional RCT (495 people) found that oral
sumatriptan 50 mg significantly increased the proportion of people
with headache relief after 4 hours in people with one attack com-
pared with placebo (62% with sumatriptan v 32% with placebo;
P < 0.001).66 The first subsequent RCT (1008 people randomised,
774 people treated) compared two doses of eletriptan (40 and
80 mg), two doses of sumatriptan (50 and 100 mg), and placebo.52

At 2 hours it found that both doses of sumatriptan significantly
increased headache relief compared with placebo (50% with
sumatriptan 50 mg v 53% with sumatriptan 100 mg v 31% with
placebo; P < 0.01 for either dose of sumatriptan v placebo). The
second subsequent RCT (2113 people) compared three treat-
ments: eletriptan 40 mg, sumatriptan 100 mg, and placebo.54 It
found that that sumatriptan 100 mg significantly increased head-
ache relief at 2 hours compared with placebo (59% with
sumatriptan 100 mg v 26% with placebo; P < 0.0001). It found
that sumatriptan 100 mg significantly reduced nausea at 2 hours
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compared with placebo (nausea absent: 67% with sumatriptan
100 mg v 57% with placebo; P < 0.001). Intranasal sumatriptan:
We found one review (search date 1997)63 and three additional
RCTs.67–69 The review found that intranasal sumatriptan 20 mg
significantly increased headache relief compared with placebo (6
RCTs, 1420 people; 61% with sumatriptan v 30% with placebo;
RR 2.1, 95% CI 1.8 to 2.4).63 The three additional RCTs (2475
people) found that intranasal sumatriptan significantly increased
headache relief compared with placebo (60–64% with sumatriptan
v 25–35% with placebo).67–69 Versus aspirin plus
metoclopramide: See benefits of salicylates, p 1699. Versus
tolfenamic acid: See benefits of tolfenamic acid, p 1703. Versus
ergotamine: See benefits of ergotamine, p 1704. Versus
naratriptan: See benefits of naratriptan, p 1709. Versus
zolmitriptan: See benefits of zolmitriptan, p 1714. Versus
eletriptan: See benefits of eletriptan, p 1707. Versus
ergotamine derivatives: See benefits of ergotamine, p 1704.

Harms: Subcutaneous sumatriptan: In one systematic review (search
date 1997), 7/12 RCTs found that adverse effects were more
common with subcutaneous sumatriptan 6 mg than with placebo
(65% with sumatriptan v 32% with placebo; OR 4, 95% CI 3 to 5).63

The subsequent RCT found that subcutaneous sumatriptan
increased adverse events compared with placebo in both non-white
and white people (non-white: 63% with sumatriptan v 30% with
placebo; white: 63% with sumatriptan v 23% with placebo; P value
not reported).65 It found nine serious adverse events with
sumatriptan compared with none with placebo (no details reported
and number exposed was not clear). Oral sumatriptan versus
placebo: The systematic review found that sumatriptan 25, 50,
and 100 mg) significantly increased overall adverse events com-
pared with placebo (ARI: any event 4.4%, 95% CI 0.1% to 8.8%
with sumatriptan 25 mg; 7.8%, 95% CI 2.6% to 13.1% with
sumatriptan 50 mg; and 13.2%, 95% CI 8.6% to 17.8% with
sumatriptan 100 mg).51 It found that the two higher doses of
sumatriptan (50 and 100 mg) significantly increased central nerv-
ous system (CNS) adverse events and chest related adverse events
(see glossary, p 1716) compared with placebo. However, it found no
significant difference between low dose sumatriptan 25 mg and
placebo (ARI; CNS events: +1.7%, 95% CI –1.2% to +4.7% with
sumatriptan 25 mg; 3.7%, 95% CI 1.0% to 6.5% with sumatriptan
50 mg; 6.3%, 95% CI 3.2% to 9.5% with sumatriptan 100 mg;
chest related events: +0.8%, 95% CI –1.0% to +2.6% with
sumatriptan 25 mg; 1.9%, 95% CI 0.4% to 3.3% with sumatriptan
50 mg; 1.7%, 95% CI 0.8% to 2.5% with sumatriptan 100 mg).
One subsequent RCT found similar rates of adverse effects between
sumatriptan and placebo (37% with sumatriptan v 34% with pla-
cebo, P value not reported).54

Comment: There is a consensus that sumatriptan should not be used in people
with ischaemic heart disease or concomitantly with ergotamine.
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OPTION ZOLMITRIPTAN

One systematic review and two subsequent RCTs have found that oral
zolmitriptan increases headache relief compared with placebo. One
systematic review and two subsequent RCTs found no significant
difference between zolmitriptan and sumatriptan in headache relief. One
RCT found no significant difference in headache relief between aspirin
plus metoclopramide and zolmitriptan. One RCT found no significant
difference between naratriptan 2.5 mg and zolmitriptan 2.5 mg in
headache relief at 4 hours.

Benefits: Versus placebo: We found one systematic review (search date
2000, 9 RCTs , 4641 people)51 and two subsequent RCTs.70,71 The
systematic review found that zolmitriptan significantly increased
headache relief (see glossary, p 1716) at 2 hours compared with
placebo (AR: 63.5% with zolmitriptan 2.5 mg v 62.8% with zol-
mitriptan 5 mg v about 30% with placebo; ARI: about 30% with
zolmitriptan 2.5 mg v about 33% with zolmitriptan 5 mg; results
presented graphically). The first subsequent RCT (289 people, 229
in analysis) compared three doses of zolmitriptan (1, 2.5, and
5 mg) versus placebo.70 It found that zolmitriptan 2.5 mg signifi-
cantly increased headache relief at 2 hours compared with placebo
(53.3% with zolmitriptan 1 mg; 55.6% with zolmitriptan 2.5 mg;
65.4% with zolmitriptan 5 mg; 37.5% with placebo; P = 0.032 for
zolmitriptan 2.5 mg v placebo, other P values not reported; analysis
not by intention to treat). The second subsequent RCT (471 people)
found that orally dispersible zolmitriptan 2.5 mg significantly
increased headache relief at 2 hours compared with placebo (63%
with zolmitriptan v 22% with placebo; OR 6.1, 95% CI 4.0 to 9.3).71

It found that zolmitriptan reduced nausea at 2 hours compared with
placebo, but the statistical significance was not reported (no
nausea: 52% with zolmitriptan v 32% with placebo). Versus
sumatriptan: We found one systematic review (search date 2000,
3 RCTs)51 and two subsequent RCTs.72,73 The review found no
significant difference between zolmitriptan 2.5 and 5 mg and
sumatriptan 25, 50, and 100 mg in headache relief at 2 hours (ARR
for sumatriptan 100 mg v zolmitriptan 5 mg: +1%, 95% CI –4% to
+6%; sumatriptan 50 mg v zolmitriptan 2.5 mg: +2%, 95% CI –6%
to +9%; sumatriptan 50 mg v zolmitriptan 5 mg: +1%, 95% CI –4%
to +6%; sumatriptan 25 mg v zolmitriptan 2.5 mg: –8%, 95% CI
–16% to 0%; sumatriptan 25 mg v zolmitriptan 5 mg: –7%, 95% CI
–15% to 0%).51 In the first subsequent RCT (1522 people), up to six
consecutive attacks were treated with zolmitriptan 2.5 mg (500
people, 2671 attacks), zolmitriptan 5 mg (514 people, 2744
attacks), or sumatriptan 50 mg (508 people, 2693 attacks).72 The
RCT found no significant difference among groups for headache
relief at 2 hours (AR 62.9% with zolmitriptan 2.5 mg v 65.7% with
zolmitriptan 5 mg zolmitriptan v 66.6% with sumatriptan 50 mg).
The second subsequent RCT (1445 people) compared zolmitriptan
2.5–5 mg versus sumatriptan 25–50 mg.73 The trial found no
significant difference in headache relief between treatments at any
dose. Versus salicylates: One RCT (666 people) found no signifi-
cant difference between aspirin 900 mg plus metoclopramide
10 mg and zolmitriptan 2.5 mg in headache relief at 2 hours over
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three migraine attacks. However, it found that zolmitriptan signifi-
cantly increased the proportion of people who were pain free (see
glossary, p 1717) at 2 hours (headache relief: 32.9% with sali-
cylates v 33.4% with zolmitriptan; OR 1.06, 95% CI 0.77 to 1.47;
pain free: 10.7% with zolmitriptan v 5.3% with salicylates; OR 2.19,
95% CI 1.23 to 4.03).26 It found that rates of nausea were similar
with both treatments but the statistical significance was not
reported (about 30% in each group). Stratified care versus step
care: One RCT (835 people) randomised people into three arms.74

The first arm, named “stratified care”, randomised people with low
disability scores to aspirin 800–1000 mg plus metoclopramide
10 mg, and people with higher disability scores to zolmitriptan
2.5 mg. The second arm, named “step care”, involved treating
initial attacks with aspirin plus metoclopramide and then switching
to zolmitriptan 2.5 mg for the remaining two to three attacks. The
third arm involved “step care within attacks”, whereby all attacks
were initially treated with aspirin plus metoclopramide, and non-
responders were given zolmitriptan after 2 hours. It found that
stratified care significantly increased the proportion of people with
headache relief compared with either of the step care groups
(AR 53% with stratified care v 40% with step care v 36% with step
care within attacks; RR stratified care v step care 1.3, 95% CI 1.1 to
1.7; stratified care v step care within attacks 1.4, 95% CI 1.2 to
1.7). Versus naratriptan: See benefits of naratriptan, p 1709.

Harms: Versus placebo: The systematic review found that zolmitriptan 2.5
and 5 mg significantly increased overall adverse events, central
nervous system (CNS) adverse events, and chest related adverse
events (see glossary, p 1716) compared with placebo (ARI com-
pared with placebo; any adverse event: 15.9%, 95% CI 9.6% to
22.1% with 2.5 mg v 24.5%, 95% CI 15.3% to 33.5% with 5 mg;
CNS events: 9.9%, 95% CI 4.3% to 15.5% with 2.5 mg v 11.5%,
95% CI 6.1% to 16.8% with 5 mg; chest related events: 2.0%, 95%
CI 0.7% to 3.3% with 2.5 mg v 2.9%, 95% CI 1.2% to 4.6% with
5 mg).51 The first subsequent RCT (289 Japanese people) found
that zolmitriptan 5 mg increased asthenia, hypoaesthesia, and
abdominal pain compared with placebo (asthenia: 7.0% with zol-
mitriptan 5 mg v 1.6% with 2.5 mg v 1.7% with placebo; hypoaes-
thesia: 7.0% with zolmitriptan 5 mg v 1.6% with 2.5 mg v 0% with
placebo; abdominal pain: 7.0% with zolmitriptan 5 mg v 1.6% with
2.5 mg v 1.7% with placebo, P values not reported).70 The second
subsequent RCT found that zolmitriptan increased asthenia, throat
tightness, and somnolence compared with placebo (asthenia: 3.5%
with zolmitriptan v 1.3% with placebo; throat tightness: 2.6% with
zolmitriptan v 0% with placebo; somnolence: 3.0% with zolmitriptan
v 1.7% with placebo, P values not reported).71 Versus
sumatriptan: The systematic review (search date 2000, 3 RCTs)
found no significant difference in adverse events between zol-
mitriptan 5 mg and sumatriptan 50 or 100 mg (ARI for zolmitriptan
5 mg v sumatriptan 100 mg: –2%, 95% CI –8% to +4%; zol-
mitriptan 2.5 mg v sumatriptan 50 mg: 4%, 95% CI 0% to 8%;
zolmitriptan 5 mg v sumatriptan 50 mg: –2%, 95% CI –6% to
+2%).51 However, it found that sumatriptan 25 mg significantly
reduced adverse events compared with zolmitriptan 5 mg (ARR:
12%, 95% CI 6% to 18%). The first subsequent RCT comparing
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zolmitriptan 2.5 and 5 mg with sumatriptan 50 mg found no signifi-
cant difference in adverse events.72 Versus salicylates: One RCT
found that zolmitriptan increased adverse events compared with
salicylates plus metoclopramide but found no difference between
treatments in withdrawals due to adverse events (adverse events:
40.8% with zolmitriptan v 29.1% with salicylates plus metoclopra-
mide, P value not reported; withdrawal due to adverse events: 0.9%
with zolmitriptan v 1.5% with salicylates plus metoclopramide, P
value not reported).26 It found that zolmitriptan increased paraes-
thesia (4.3% with zolmitriptan v 1.5% with salicylates plus meto-
clopramide), dizziness (2.8% with zolmitriptan v 0.6% with sali-
cylates plus metoclopramide), and tightness (3.7% with
zolmitriptan v 0.6% with salicylates plus metoclopramide) and that
salicylates plus metoclopramide increased abdominal pain (2.8%
with zolmitriptan v 5.0% with salicylates plus metoclopramide) and
diarrhoea (1.2% with zolmitriptan v 2.1% with salicylates plus
metoclopramide).

Comment: None.

GLOSSARY
Central nervous system (CNS) adverse events Events associated with triptans,
including asthenia, abnormal dreams, agitation, aphasia, ataxia, confusion, dizzi-
ness, somnolence, speech disorders, abnormal thinking, tremor, vertigo, and other
focal neurological symptoms.
Chest related adverse events Events associated with triptans, including chest
pressure, chest pain, radiating pain to the arms, other chest discomfort, heavy
arms, shortness of breath, palpitations, and anxiety.
Headache intensity Mild: normal activity allowed. Moderate: disturbing, but not
prohibiting normal activity; bed rest not necessary. Severe: normal activity discon-
tinued; bed rest may be necessary.
Headache recurrence In responders, change in headache intensity (see above)
from mild/none to moderate/severe within 24 hours of study medication initial
dose.
Headache relief Change in headache intensity (see above) score from severe/
moderate to mild/none.
International Headache Society criteria (1988) Migraine without aura (com-

mon migraine) is defined as five or more headache attacks lasting for 4–72 hours
with accompanying symptoms of either nausea/vomiting and/or phonophobia and
photophobia. Pain should comply with at least two of the following four character-
istics: unilateral, throbbing, moderate to severe intensity, and increase with
physical activity. For migraine with aura (classic migraine), two or more headache
attacks are required that comply with three of the following four characteristics: one
or more fully reversible aura symptom indicating focal cerebral cortical and/or
brainstem dysfunction; at least one aura symptom developing gradually over more
than 4 minutes or two or more symptoms occurring in succession; no aura
symptom should last more than 1 hour; and headache follows aura with a pain free
(see below) interval of less than 60 minutes. In both migraine with and without
aura, secondary causes of headache should be excluded; if any structural damage
is found, then it should not explain headache characteristics. Less stringent criteria
for migraine without aura can be used. In clinical practice, the so called borderline
migraine can be diagnosed when one of the above criteria is not met. International
Headache Society criteria were not developed with the intention of identifying
potential responders to different medications.
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Major and minor adverse effect A major adverse effect is defined as death,
serious illness, or any adverse effect of sufficient severity to cause withdrawal from
the study. A minor adverse effect is defined as any adverse effect that does not fulfil
the criteria for a major harm.
Migraine index Pain scale for migraine resulting from duration times intensity of
migraine where intensity is classified as 0 = none, 1 = mild, 2 = moderate, and
3 = severe.
Pain free Change in headache intensity (see above) score from severe/moderate
to none.
Rescue medication Additional medications different to study medication permit-
ted in non-responders, usually limited to the habitual medications a person uses to
treat their migraine headache.

Substantive changes
Ergotamine One RCT added;25 categorisation unchanged.
Eletriptan One systematic review51 and four RCTs added;54–57 categorisation
unchanged but benefits data enhanced.
Naratriptan One systematic review added;51 categorisation unchanged but ben-
efits data enhanced.
Rizatriptan One systematic review51 and one RCT added;62 categorisation
unchanged but benefits data enhanced.
Sumatriptan One systematic review51 and two RCTs added;54,65 categorisation
unchanged but benefits data enhanced.
Zolmitriptan One systematic review51 and three RCTs added;26,70,71 categorisa-
tion unchanged but benefits data enhanced.
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Key Messages

Reducing relapse rates and disability
¶ We found no evidence from RCTs that any treatment alters long term outcome

in multiple sclerosis.
¶ Glatiramer acetate One RCT in people with relapsing and remitting multiple

sclerosis found that, compared with placebo, glatiramer acetate reduced
relapse rates over 2 years, but had no effect on disability. We found no good
quality RCTs in people with secondary progressive multiple sclerosis.
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¶ Interferon beta Two RCTs in people experiencing a first demyelinating event
found that interferon beta-1a decreased the risk of conversion to clinically
definite multiple sclerosis over 2–3 years compared with placebo. One system-
atic review in people with active relapsing remitting multiple sclerosis found
limited evidence that, compared with placebo, interferon beta-1a/b reduced
exacerbations and disease progression over 2 years. One subsequent RCT in
people with relapsing remitting multiple sclerosis found that interferon beta-1b
reduced the proportion of people with relapse over 2 years compared with
interferon beta-1a. We found conflicting evidence from three RCTs about the
effects of interferon beta on disease progression in people with secondary
progressive multiple sclerosis.

¶ Azathioprine One systematic review in people with relapsing and remitting or
progressive multiple sclerosis comparing azathioprine versus placebo or no
treatment found a modest reduction in relapse rates over 2 years, but no
evidence of a difference in disability. However, we were unable to draw reliable
conclusions because of clinical heterogeneity among included RCTs.

¶ Intravenous immunoglobulin One RCT in people with relapsing and remitting
multiple sclerosis found limited evidence from baseline comparisons that
intravenous immunoglobulin may reduce disability over 2 years compared with
placebo. However, the clinical importance of this difference is unclear. We
found no good quality RCTs in people with secondary progressive multiple
sclerosis.

¶ Methotrexate We found insufficient evidence from one small RCT about the
effects of methotrexate in people with multiple sclerosis.

¶ Mitoxantrone One RCT in people with worsening, relapsing, remitting, or
progressive multiple sclerosis found that mitoxantrone reduced progression of
disability compared with placebo. One small RCT in people with active multiple
sclerosis found limited evidence that mitoxantrone plus methylprednisolone
reduced relapse compared with methylprednisolone alone. However, mitox-
antrone is associated with leukopenia, menstrual disorders, and arrhythmia.

Treating acute relapses
¶ Corticosteroids (methylprednisolone or corticotrophin) One systematic

review in people with multiple sclerosis requiring treatment for acute exacer-
bations has found that corticosteroids (methylprednisolone or corticotrophin)
improves symptoms compared with placebo within the first 5 weeks of treat-
ment. The optimal dose, route, and duration of treatment are unclear.

¶ Plasma exchange One small RCT provided insufficient evidence to assess
plasma exchange in people with acute relapses of multiple sclerosis.

Fatigue
¶ Amantadine We found insufficient evidence from one systematic review of

poor quality RCTs about the effects of amantadine in people with multiple
sclerosis.

¶ Behaviour modification We found no RCTs on the effects of behavioural
modification treatment in people with multiple sclerosis related fatigue.

¶ Exercise We found insufficient evidence from two RCTs about the effects of
exercise in people with multiple sclerosis related fatigue.

¶ Pemoline One systematic review found no significant difference in the self
reporting of fatigue with pemoline compared with placebo.

Multiple sclerosis
N

eurologicaldisorders
1721

 BMJ Publishing Group Ltd 2004



Spasticity
¶ Botulinum toxin We found insufficient evidence from one small RCT about the

effects of botulinum toxin on functional outcomes in people with spasticity due
to multiple sclerosis.

¶ Intrathecal baclofen One small crossover RCT provided insufficient evidence
to assess functional effects of intrathecal baclofen.

¶ Oral drug treatments One systematic review found insufficient evidence
about the effects of oral drugs on functional outcomes in people with spasticity
due to multiple sclerosis. RCTs provided insufficient evidence to assess other
oral drug treatments.

¶ Physiotherapy We found insufficient evidence from two small RCTs about the
effects of physiotherapy. One of the RCTs found limited evidence that twice
weekly hospital or home based physiotherapy for 8 weeks briefly improved
mobility compared with no physiotherapy. The other, in people with progressive
multiple sclerosis, found no significant difference between early versus delayed
physiotherapy in mobility or activities of daily living.

Multidisciplinary care
¶ Inpatient rehabilitation Two small RCTs provided insufficient evidence to

assess the effectiveness of inpatient rehabilitation. Both RCTs found short term
benefit, but no reduction in neurological impairment. Longer term effects are
uncertain.

¶ Outpatient rehabilitation One small RCT provided insufficient evidence to
assess the effectiveness of outpatient rehabilitation.

DEFINITION Multiple sclerosis is a chronic inflammatory disease of the central
nervous system. Diagnosis requires evidence of lesions that are
separated in both time and space, and the exclusion of other
inflammatory, structural, or hereditary conditions that might give a
similar clinical picture. The disease takes three main forms: relaps-
ing and remitting multiple sclerosis, characterised by episodes of
neurological dysfunction interspersed with periods of stability; pri-
mary progressive multiple sclerosis, where progressive neurological
disability occurs from the outset; and secondary progressive multi-
ple sclerosis, where progressive neurological disability occurs later
in the course of the disease.

INCIDENCE/
PREVALENCE

Prevalence varies with geography and racial group; it is highest in
white populations in temperate regions.1 In Europe and North
America, prevalence is 1/800 people, with an annual incidence of
2–10/100 000, making multiple sclerosis the most common cause
of neurological disability in young adults. Age of onset is broad,
peaking between 20 and 40 years.2

AETIOLOGY/
RISK FACTORS

The cause remains unclear, although current evidence suggests
that multiple sclerosis is an autoimmune disorder of the central
nervous system resulting from an environmental stimulus in geneti-
cally susceptible individuals. Multiple sclerosis is currently regarded
as a single disorder with clinical variants, but there is some evidence
that it may consist of several related disorders with distinct immu-
nological, pathological, and genetic features.1,3

PROGNOSIS In 90% of people, early disease is relapsing and remitting. Although
some people follow a relatively benign course over many years,
most develop secondary progressive disease, usually 6–10 years
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after onset. In 10% of people, initial disease is primary progressive.
Apart from a minority of people with “aggressive” multiple sclerosis,
life expectancy is not greatly affected and the disease course is
often of more than 30 years’ duration.

AIMS OF
INTERVENTION

To prevent or delay disability; to improve function; to alleviate
symptoms of spasticity; to prevent complications (contractures,
pressure sores); to optimise quality of life.

OUTCOMES Neurological disability, spasticity, fatigue, general health, relapse
rate, and quality of life. Neurological disability: In clinical trials,
disability in multiple sclerosis is usually measured using the disease
specific Expanded Disability Status Scale, which ranges from 0 (no
disability) to 10 (death from multiple sclerosis) in half point incre-
ments.4 Lower scores (0–4) reflect specific neurological impair-
ments and disability; higher scores reflect reducing levels of mobility
(4–7) and upper limb and bulbar function (7–9.5). The scale is
non-linear and has been criticised for indicating change poorly, for
emphasising neurological examination and mobility, and for failing
to reflect other disabilities (e.g. fatigue, sexual disability). Some
timed outcomes include ambulation (time taken to walk a specified
short distance), the nine-hole peg test (time taken to place some
pegs into holes in a block), and the box and block test (time taken
to transfer blocks between boxes). Sustained disease
progression: This is reported when an increase in disability from
either disease progression or incomplete recovery from relapse is
sustained for 3 or 6 months. A relapse that resolves within this time
period constitutes non-sustained progression. Spasticity: A variety
of clinical measures are used, the most common being the Ash-
worth Scale, which scores muscle tone on a scale of 0–4, with 0
representing normal tone and 4 severe spasticity. For the purposes
of this review, the Ashworth Scale was considered to represent an
appropriate clinical outcome and was selected over other outcome
measures for spasticity (e.g. neurophysiological measures, exami-
nation ratings) that represent proxy clinical outcomes. General
health: Attempts have been made to customise generic health
status scales, but these scales have not been widely used.5

METHODS Clinical Evidence search and appraisal March 2003. We included
only trials focusing on clinical outcomes (disability, relapses, and
symptoms).

QUESTION What are the effects of interventions aimed at reducing
relapse rates and disability?

OPTION INTERFERON BETA

Two RCTs in people experiencing a first demyelinating event found that
interferon beta-1a decreased the risk of conversion to clinically definite
multiple sclerosis over 2–3 years compared with placebo. One systematic
review in people with active relapsing remitting multiple sclerosis found
limited evidence that, compared with placebo, interferon beta-1a/b reduced
exacerbations and disease progression over 2 years. One subsequent RCT in
people with relapsing remitting multiple sclerosis found that interferon
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beta-1b reduced the proportion of people with relapse over 2 years
compared with interferon beta-1a. We found conflicting evidence from three
RCTs about the effects of interferon beta on disease progression in people
with secondary progressive multiple sclerosis.

Benefits: First demyelinating event: We found two placebo controlled RCTs
examining the effects of interferon beta-1a in people experiencing a
first demyelinating event with evidence of subclinical demyelination on
magnetic resonance imaging of the brain.6,7 Both RCTs found that
interferon beta-1a significantly reduced the risk of a second clinical
event and, therefore, of conversion to a definite diagnosis of multiple
sclerosis. The first RCT (383 people) found that interferon beta-1a
significantly decreased the risk of conversion to clinically definite
multiple sclerosis after 3 years compared with placebo (cumulative
probability of conversion to clinically definite multiple sclerosis: 35%
with interferon beta-1a v 50% with placebo; HR 0.56, 95% CI 0.38 to
0.81).6 The second RCT (308 people) found that interferon beta-1a
significantly decreased the proportion of people with clinically definite
multiple sclerosis after 2 years compared with placebo (52/154 [34%]
with interferon beta-1a v 69/154 [45%] with placebo; OR 0.61, 95%
CI 0.37 to 0.99).7 Relapsing and remitting multiple sclerosis: We
found one systematic review (search date 2000, 1215 people), which
identified seven RCTs comparing interferon beta-1a/b versus placebo
in people with active relapsing remitting multiple sclerosis (2 relapses
in previous 2 or 3 years).8 The systematic review found that, over 2
years, interferon significantly reduced the risk of exacerbations and
disease progression (3 RCTs, 919 people, RR for exacerbation 0.80,
95% CI 0.73 to 0.88; RR for disease progression, defined as 1 point
progression on the Expanded Disability Status Scale sustained over 3
or 6 months 0.69, 95% CI 0.55 to 0.87). The review found results for
exacerbation or disease progression were not significant if a sensitivity
analysis assumed that all people lost to follow up had exacerbation or
experienced disease progression (worst case scenario).8 One subse-
quent RCT (188 people with relapsing remitting multiple sclerosis)
compared interferon beta-1b (250 �g given on alternate days) versus
interferon beta-1a (30 �g given once weekly).9 Over 2 years, the
proportion of people remaining relapse free was significantly higher
with interferon beta-1b given on alternate days than with interferon
beta-1a given once a week (relapse free: 49/96 [51%] with interferon
beta-1b v 33/92 [36%] with interferon beta-1a; RR of relapse 0.76,
95% CI 0.59 to 0.99). Analysis was by intention to treat. Investigators
were not blinded to treatment allocation. Secondary progressive
multiple sclerosis: We found three RCTs.10–12 The first RCT (718
people) compared interferon beta-1b (8 MIU on alternate days) versus
placebo in people with secondary progressive multiple sclerosis and an
Expanded Disability Status Scale score of 3.0–6.5.10 After a median of
30 months’ follow up, the trial found that interferon delayed sustained
progression of disability (measured by the Expanded Disability Status
Scale) by 9–12 months, reduced risk of progression, and reduced risk
of being wheelchair bound (OR for confirmed progression 0.65, 95%
CI 0.52 to 0.83; NNT to prevent 1 additional person becoming wheel-
chair bound 13, 95% CI 8 to 49). The treatment effect was apparent in
people of all levels of baseline disability. There was a large number of
withdrawals from each group (27% placebo and 25% interferon), and
no data on quality of life were reported. The second RCT (618 people)
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compared subcutaneous interferon beta-1a (22 or 44 �g, 3 times
weekly) versus placebo.11 It found no significant difference for con-
firmed progression of disability, although interferon reduced risk of
relapse compared with placebo (HR for progression of disability 0.83,
95% CI 0.65 to 1.07; AR for relapse in 1 year 50% with interferon v

71% with placebo; P < 0.001). The third RCT (436 people) found no
significant difference in Expanded Disability Status Scale between
interferon beta (60 �g once weekly) and placebo after 2 years.12

However, Expanded Disability Status Scale was a secondary outcome
measure. The RCT also found that interferon beta reduced progression
compared with placebo after 2 years (progression measured by Multi-
ple Sclerosis Functional Composite score comprising a 25-foot timed
walk, nine-hole peg test, and the paced auditory serial addition test;
difference between groups P = 0.033). However, this outcome has not
been assessed in other RCTs and its clinical importance is uncertain.

Harms: The RCTs did not report any major adverse effects.10,13–15 Mild to
moderate effects included early flu-like symptoms (50% of people)
and, rarely, leukopenia and asymptomatic elevation of transami-
nases. Injection site reactions occurred with subcutaneous admin-
istration in 80% of people. The RCT comparing interferon beta-1b
versus interferon beta-1a found that most adverse events (flu-like
syndrome, fever, fatigue, increased liver enzymes) were most fre-
quent during the first months of treatment and reduced in frequency
after the first 6 months.9 Frequency of adverse events was similar in
both groups. However, local skin reactions occurred more frequently
in the interferon beta-1b group with one case of skin necrosis that
caused treatment withdrawal.9

Comment: None.

OPTION GLATIRAMER ACETATE

One RCT in people with relapsing and remitting multiple sclerosis found
that, compared with placebo, glatiramer acetate reduced relapse rates
over 2 years, but found no effect on disability. We found no good quality
RCTs in people with secondary progressive multiple sclerosis.

Benefits: We found no systematic review. Relapsing and remitting multiple
sclerosis: We found one RCT (251 people, Expanded Disability
Status Scale 0–5) comparing glatiramer acetate versus placebo.16

The RCT found that glatiramer acetate (copolymer 1) 20 mg daily
significantly reduced relapse rates over 2 years compared with
placebo (mean relapse rate over 24 months: 1.19 with glatiramer
acetate v 1.68 with placebo; ARR 29%; P = 0.007). It found no
significant effect on disability. Secondary progressive multiple
sclerosis: We found no good quality RCTs.

Harms: A self limiting allergic type reaction (flushing, chest tightness, and
anxiety) lasting up to 30 minutes was reported by 15% of people on
active treatment on at least one occasion (maximum 7 reactions).16

Comment: None.
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OPTION INTRAVENOUS IMMUNOGLOBULIN

One RCT in people with relapsing and remitting multiple sclerosis found
limited evidence from baseline comparisons that intravenous
immunoglobulin may reduce disability scores over 2 years compared with
placebo. However, the clinical importance of this difference is unclear. We
found no good quality RCTs in people with secondary progressive multiple
sclerosis.

Benefits: We found no systematic review. Relapsing and remitting multiple
sclerosis: We found one RCT (150 people with relapsing and
remitting multiple sclerosis) comparing intravenous immunoglobu-
lin 0.2 g/kg monthly versus placebo.17 Treatment was for a maxi-
mum of 2 years, but average duration was 21 months. It found that
the level of disability significantly decreased from baseline in the
experimental group (change in Expanded Disability Status Scale
–0.23, 95% CI –0.43 to –0.03) compared with no significant
change from baseline in the placebo group (change in Expanded
Disability Status Scale +0.12, 95% CI –0.13 to +0.37).17 The RCT
found that the between group difference in the mean change of the
Expanded Disability Status Scale was significant (P = 0.008). The
RCT did not report the time to development of sustained progres-
sion of disability. Secondary progressive multiple sclerosis: We
found no RCTs meeting our quality criteria.

Harms: No significant adverse effects were reported.17 However, higher
doses of intravenous immunoglobulin have been associated with
aseptic meningitis and other systemic reactions.18

Comment: The reduction in disability score with intravenous immunoglobulin
was modest. The clinical importance of this small effect is unclear.

OPTION AZATHIOPRINE

One systematic review in people with relapsing and remitting or
progressive multiple sclerosis comparing azathioprine versus placebo or
no treatment found a modest reduction in relapse rates over 2 years, but
no evidence of a difference in disability. However, we were unable to draw
reliable conclusions because of clinical heterogeneity among included
RCTs.

Benefits: We found one systematic review of azathioprine (search date 1989,
7 RCTs, 793 people with relapsing and remitting multiple sclerosis
or progressive multiple sclerosis).19 The systematic review found
that azathioprine significantly reduced the relapse rate at 2 years
compared with placebo or no treatment (5 RCTs; OR of remaining
relapse free 2.04, 95% CI 1.42 to 2.93) and reduced disability
scores but the difference did not quite reach significance (4 RCTs;
Expanded Disability Status Scale mean score difference –0.22,
95% CI –0.43 to +0.003).

Harms: About 10% of people were unable to tolerate therapeutic doses of
azathioprine. Well documented adverse effects include hepatotox-
icity and bone marrow suppression.19 There are concerns about
long term cancer risk.20 In one large RCT, 21% of people on
azathioprine withdrew after 1 year compared with 12% on
placebo.20
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Comment: The methods used in the multiple sclerosis trials have improved,
making it hard to compare older and more recent RCTs. Trials in the
systematic review included people with different categories of
multiple sclerosis and used different definitions of relapse.21 We
were therefore unable to draw reliable conclusions about the effects
of azathioprine.

OPTION METHOTREXATE

We found insufficient evidence from one small RCT about the effects of
methotrexate in people with multiple sclerosis.

Benefits: We found no systematic review. We found one RCT (60 people with
primary or secondary progressive multiple sclerosis) comparing low
dose methotrexate (7.5 mg weekly) versus placebo.22 The RCT
found that methotrexate significantly reduced the risk of progres-
sion compared with placebo (ARR 31%; P = 0.01), defined by a
composite outcome measure, including Expanded Disability Status
Scale, ambulation, nine-hole peg test, and box and block test.
However, the clinical importance of these results is unclear (see
comment below).

Harms: No major toxicity was reported in the RCT, but bone marrow
suppression and hepatotoxicity can occur with low dose methotrex-
ate; regular monitoring is advised.22

Comment: The findings of the RCT mainly reflected changes in upper limb
function.22 RCTs of other drugs have not used composite outcome
measures, which makes comparisons difficult. Relative risks for
treatment failure were not reported.

OPTION MITOXANTRONE

One RCT in people with worsening, relapsing, remitting, or progressive
multiple sclerosis found that mitoxantrone reduced progression of
disability compared with placebo. One small RCT in people with active
multiple sclerosis found limited evidence that mitoxantrone plus
methylprednisolone reduced relapse compared with methylprednisolone
alone. However, mitoxantrone is associated with leukopenia, menstrual
disorders, and arrhythmia.

Benefits: We found no systematic review. We found two RCTs.23,24 The first
RCT studied 194 people with worsening relapsing, remitting, or
secondary progressive multiple sclerosis and an Expanded Disability
Status Scale of 3.0–6.0.23 It compared mitoxantrone (5 mg/m2 or
12 mg/m2 intravenously every 3 months) versus placebo for 24
months. It found that the higher dose of mitoxantrone improved
disability compared with placebo after 24 months (mean change in
the Expanded Disability Status Scale from baseline: –0.13 with
12 mg/m2 mitoxantrone v 0.23 with placebo; difference between
groups 0.24, 95% CI 0.04 to 0.44). The RCT reported that lower
dose mitoxantrone also improved disability compared with placebo
(P = 0.01; no further data provided). A second, smaller unblinded
RCT (42 people with active multiple sclerosis) compared monthly
intravenous mitoxantrone (20 mg) plus methylprednisolone (1 g)
versus methylprednisolone alone.24 It found that, compared with
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methylprednisolone alone, mitoxantrone plus methylprednisolone
significantly reduced disease activity after 6 months (as assessed
by appearance on magnetic resonance imaging) and significantly
lowered annual clinical relapse rates (mitoxantrone plus methyl-
prednisolone 0.7 v methylprednisolone alone 3.0; P < 0.01).24

Harms: The major risk is dose related cardiotoxicity, but this is rare at the
doses used in multiple sclerosis (see comment below). Leukopenia,
nausea, and amenorrhoea are commonly reported.25 The RCT
comparing higher and lower dose mitoxantrone versus placebo
found that nausea, alopecia, urinary tract infection, menstrual
disorder, leukopenia, and arrhythmia were more common with the
higher dose of mitoxantrone than with placebo (nausea: 20% with
placebo v 76% with higher dose mitoxantrone; alopecia: 31% v

61%; urinary tract infection: 13% v 32%; menstrual disorder: 26%
v 61%; leukopenia: 0% v 19%; arrhythmia: 8% v 18%).23

Comment: One retrospective case series of 1378 people with multiple sclero-
sis treated with mitroxantrone reported two cases of cardiotoxicity26

and one case of acute leukaemia.27

QUESTION What are the effects of treatments for acute relapse?

OPTION CORTICOSTEROIDS

One systematic review in people with multiple sclerosis requiring
treatment for acute exacerbations has found that corticosteroids
(methylprednisolone or corticotrophin) improves symptoms compared
with placebo within 5 weeks of treatment. The optimal dose, route, and
duration of treatment are unclear.

Benefits: We found one systematic review (search date 1999, 377 people
with multiple sclerosis requiring treatment for acute exacerbations,
4 RCTs of methylprednisolone, 2 RCTs of corticotrophin v pla-
cebo).28 The systematic review found that, compared with placebo,
methylprednisolone or corticotrophin significantly reduced the pro-
portion of people whose symptoms were worse or unimproved
within 5 weeks of treatment (5 RCTs; worse or unimproved within
5 weeks from randomisation: 63/175 [36%] with methylpred-
nisolone or corticotrophin v 94/155 [60%] with placebo; OR 0.37,
95% CI 0.24 to 0.57). A small subgroup analysis using an indirect
comparison suggested no difference between 5 days and 15 days
of treatment with methylprednisolone.28 One of the included RCTs
(51 people) found no difference between oral methylprednisolone
and placebo in the prevention of new relapses or in disability after 1
year.

Harms: Gastrointestinal symptoms and psychic disorders were significantly
more common in people receiving oral high dose methylpred-
nisolone than in people receiving placebo.28 Weight gain and
oedema were significantly more frequent in people receiving corti-
cotrophin than in people receiving placebo.28

Comment: None.
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OPTION PLASMA EXCHANGE

One small RCT provided insufficient evidence to assess plasma exchange
in people with acute relapses of multiple sclerosis.

Benefits: We found no systematic review. We found one small, double blind,
crossover RCT comparing plasma exchange versus sham treatment
in people with acute relapses of multiple sclerosis (12 people) or
other demyelinating disease (10 people; see comment below).29

Analysing pre-crossover results, the RCT found a non-significant
increase in moderate or greater improvement in neurological dis-
ability in people receiving plasma exchange compared with sham
treatment (pre-crossover: 5/11 [46%] with plasma exchange v 1/11
[9%] with sham treatment; P = 0.0743).29

Harms: The RCT reported no major adverse effects.29

Comment: At the time of randomisation, all people had failed to respond to
standard doses of intravenous corticosteroids and were within 3
months of onset of the acute deficit.29

QUESTION What are the effects of treatments for fatigue?

OPTION AMANTADINE

We found insufficient evidence from one systematic review of poor quality
RCTs about the effects of amantadine in people with multiple sclerosis.

Benefits: We found one systematic review (search date 1999).30 The review
found one parallel and three crossover RCTs (236 people with
multiple sclerosis; see comment below). It found limited evidence
favouring amantadine compared with placebo. However, there were
important methodological weaknesses in the included RCTs (see
comment below). The parallel RCT included in the review found that
amantadine significantly improved fatigue measured by “preferred
treatment 2 weeks after end of trial”, and “MS-specific Fatigue
Scale” (P < 0.05), but found no significant difference measured by
“preferred treatment at the end of trial”, “Fatigue Severity Scale”, or
“Rand Index of Vitality”.30 The three crossover RCTs included in the
review found different results with different measures of fatigue.
One RCT found amantadine significantly improved fatigue meas-
ured by “effects on most affected activity VAS”, “effects on activities
of daily living”, “response over previous period”, and “preferred
treatment” (P < 0.05), but not by “effects on fatigue VAS”; one
found amantadine significantly improved fatigue measured by “pre-
ferred treatment” (P < 0.05); and one found amantadine signifi-
cantly improved fatigue measured by “preferred treatment”
(P < 0.05), but not by “fatigue; daily ratings; point scale 1–5”.30

Harms: The review reported that there were no important differences in
adverse effects between amantadine and placebo.30

Comment: The RCTs used a variety of methods to assess fatigue, and the
significance of the results was sensitive to the scales or measures
used.30 The systematic review stated that all the RCTs were open to
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bias (arising from lack of clarity about the randomisation methods,
blinding, incompleteness of follow up, and difficulties with interpre-
tation of crossover RCTs). It found insufficient evidence about the
effects of amantadine on the quality of life of people with multiple
sclerosis.

OPTION PEMOLINE

One systematic review of poor quality RCTs found no significant
difference in fatigue with pemoline compared with placebo.

Benefits: We found one systematic review (search date 1999).30 It found one
parallel and one crossover RCT (126 people with multiple sclerosis).
The review found no significant difference with pemoline in the self
reporting of fatigue compared with placebo.

Harms: The review found more reports of adverse effects (sleep distur-
bance, nausea, mood change, palpitations, irritability, insomnia,
anorexia) with pemoline than with placebo.30

Comment: The RCTs used a variety of methods to assess fatigue, and the
significance of the results was sensitive to the scales or measures
used.30 The systematic review stated that all the RCTs were open to
bias (arising from lack of clarity about the randomisation methods,
blinding, incompleteness of follow up, and difficulties with interpre-
tation of crossover RCTs).30

OPTION BEHAVIOURAL MODIFICATION TREATMENT

We found no RCTs on the effects of behavioural modification treatment in
people with multiple sclerosis related fatigue.

Benefits: We found no systematic reviews or RCTs.

Harms: We found no RCTs.

Comment: None.

OPTION EXERCISE

We found insufficient evidence from two RCTs about the effects of
exercise in people with multiple sclerosis related fatigue.

Benefits: We found no systematic review. We identified two RCTs.31,32 The
first RCT (46 people, Expanded Disability Status Scale 0–6) com-
pared 15 weeks of aerobic training versus no exercise.31 Using a
scale that measures mental and physical fatigue, the RCT found a
significant reduction in fatigue at 10 weeks but not after completion
of the exercise programme. A different scale that measured only
physical fatigue remained unchanged in both groups of people. The
RCT found significant improvements in other measures of emotional
behaviour and quality of life (Profile of Mood States depression and
anger score, Sickness Impact profile scores). The second RCT (26
people with clinically definite multiple sclerosis taking part in an
inpatient rehabilitation programme, Expanded Disability Status
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Scale 1–6.5) compared adding aerobic exercise training (five super-
vised training sessions/week for 3–4 weeks) to the usual rehabili-
tation programme versus the usual rehabilitation programme
alone.32 The RCT did not compare the two groups directly. Its results
were expressed as changes from baseline within each group before
and after intervention using a recognised fatigue severity scale. The
RCT found no significant change in fatigue from baseline in either
group.

Harms: None reported.

Comment: People with moderate disability or severe fatigue may have difficulty
adhering to an aerobic exercise programme.

QUESTION What are the effects of treatments for spasticity?

OPTION PHYSIOTHERAPY

We found insufficient evidence from two small RCTs about the effects of
physiotherapy. One of the RCTs found limited evidence that twice weekly
hospital or home based physiotherapy for 8 weeks briefly improved
mobility compared with no physiotherapy. The other, in people with
progressive multiple sclerosis, found no significant difference between
early versus delayed physiotherapy in mobility or activities of daily living.

Benefits: We found no systematic review. One single blind crossover RCT (40
people) comparing hospital based or home based physiotherapy
(45 minutes, twice weekly for 8 weeks) versus no physiotherapy
found significantly improved mobility assessed 1 week after treat-
ment (hospital physiotherapy v no physiotherapy: Rivermead mobil-
ity index increased by 1.4 units, 95% CI 0.6 units to 2.1 units,
P < 0.001; home physiotherapy v no physiotherapy: Rivermead
mobility index increased by 1.5 units, 95% CI 0.7 units to 2.2 units,
P < 0.001).33 The treatment effect was short lived, being largely
lost 8 weeks after treatment. One unblinded RCT (45 people with
progressive multiple sclerosis) compared early versus delayed
physiotherapy (9 weeks of inpatient treatment).34 It found no sig-
nificant difference in mobility (timed walk, Rivermead mobility
index) or activities of daily living. It found treated people reported
reduced mobility related stress (P < 0.001).

Harms: None reported.

Comment: None.

OPTION ORAL DRUG TREATMENT

One systematic review found insufficient evidence about the effects of
oral drugs on functional outcomes in people with spasticity due to
multiple sclerosis. RCTs provided insufficient evidence to assess other
oral drug treatments.

Benefits: We found one systematic review (search date 2001, 36 RCTs of
duration > 7 days).35 Of these, only 13 RCTs used an appropriate
outcome measure (the Ashworth score). Oral baclofen versus
placebo: The systematic review identified one crossover RCT that
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used the Ashworth score.36 The RCT (30 people) used baclofen
(20 mg) with or without an exercise programme and found signifi-
cant benefit from exercise plus baclofen compared with placebo.35

It found no significant effect of exercise alone compared with
placebo. Dantrolene versus placebo: The review found no RCTs
that used a validated outcome measure.35 Tizanidine versus
placebo: The review identified two RCTs that used the Ashworth
score. One RCT (220 people, tizanidine 2–36 mg/day) found no
significant difference in Ashworth score but found that tizanidine
reduced self reported clonus and spasm.37 The other RCT (187
people, tizanidine 24–36 mg/day) found that tizanidine significantly
reduced muscle tone, although it found no impact on mobility
related activities of daily living.38 Baclofen versus tizanidine:
Seven RCTs comparing baclofen and tizanidine were identified,
three of which used the Ashworth score. No significant differences
on this or unvalidated measures of spasticity were found with
baclofen and tizanidine. No other comparative RCTs used validated
outcome measures.35

Harms: Comparative RCTs of baclofen and tizanidine found similar levels of
adverse effects (including muscle weakness, sedation, and dry
mouth), but tizanidine may be less likely than baclofen to cause
muscle weakness.39

Comment: The review concluded that the absolute and comparative efficacy of
antispasmodic drugs in multiple sclerosis is poorly documented.35

The major difficulty in planning and designing future RCTs is the lack
of a functionally relevant, well validated measure of spasticity.

OPTION INTRATHECAL BACLOFEN

One small crossover RCT provided insufficient evidence to assess
functional effects of intrathecal baclofen.

Benefits: We found no systematic review. We found one small crossover RCT
comparing intrathecal baclofen versus intrathecal saline (19 non-
ambulant people with multiple sclerosis or spinal cord injury and
with spasticity resistant to oral baclofen).40 Baclofen significantly
reduced spasticity and spasm frequency. Average Ashworth scores
fell from 4.0 at baseline to 1.2 after 3 days of treatment
(P < 0.0001), with scores for all people improving from baseline.40

Harms: Potential problems include pump failure, infection, and, rarely,
baclofen overdose.

Comment: We found no evidence about intrathecal baclofen in ambulant
people.

OPTION BOTULINUM TOXIN

We found insufficient evidence from one small RCT about the effects of
botulinum toxin on functional outcomes in people with spasticity due to
multiple sclerosis.

Benefits: We found no systematic review but found one RCT.41 The RCT (74
people) compared three different doses of intramuscular botulinum
toxin (500, 1000, or 1500 units) versus placebo for the treatment
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of hip adductor spasticity in multiple sclerosis.41 The RCT did not
examine functional outcomes. It found that the 1500 unit dose (17
people) compared with placebo (16 people) significantly improved
maximum distance between the knees at 4 weeks (P = 0.02).41

The 1000 unit (20 people) and 1500 unit (17 people) doses
improved median hygiene scores from baseline at 4 weeks.

Harms: Botulinum toxin can cause local weakness. Adverse events were
reported in 55% of all people with botulinum toxin compared with
63% of all people with placebo.41 The most frequent were hyperto-
nia (22% of all people with botulinum toxin v 25% of all people with
placebo), weakness of non-injected muscles (14% v 6%), fatigue
(7% v 13%), urinary tract infection (5% v 19%), headache (5% v

13%), micturition frequency (5% v 13%), back pain (5% v 0%), and
diarrhoea (5% v 0%).41 Twice as many adverse events were reported
by the 1500 unit group (mean 2.7/person) compared with the
500 unit group (mean 1.1/person) and the 1000 unit group (mean
1.2/person).41 Six people had serious adverse events (2 with
botulinum toxin, 4 with placebo). The events (hospital admissions
with diarrhoea, multiple infections, bowel spasticity, gastroparesis,
pulmonary embolism, and blocked catheter) were considered to be
unrelated to the study medication.41

Comment: None.

QUESTION What are the effects of multidisciplinary management?

OPTION INPATIENT REHABILITATION

Two small RCTs provided insufficient evidence to assess the effectiveness
of inpatient rehabilitation. Both RCTs found short term benefit, but no
reduction in neurological impairment. Longer term effects are uncertain.

Benefits: We found no systematic review but found two RCTs.42,43 The first
RCT compared brief inpatient rehabilitation (average 25 days)
versus remaining on the waiting list (non-treatment control group) in
66 people with progressive multiple sclerosis who were selected as
“good candidates” for rehabilitation.42 Rehabilitation significantly
improved disability at 6 weeks assessed by the functional independ-
ence measure (P < 0.001) and the London Handicap Scale
(P < 0.01), despite unchanged levels of neurological impairment
(Expanded Disability Status Scale). Benefit persisted for up to 9
months. The second RCT compared 3 weeks of inpatient rehabili-
tation versus exercises at home in 50 ambulant people with
multiple sclerosis (Expanded Disability Status Scale 3–7).43 The
RCT found improvements in disability, assessed by the functional
independence measure (P < 0.004), which persisted at 9 but not
at 15 weeks’ follow up.

Harms: None reported.

Comment: None.
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OPTION OUTPATIENT REHABILITATION

One small RCT provided insufficient evidence to assess the effectiveness
of outpatient rehabilitation.

Benefits: We found no systematic review. We found one RCT comparing
outpatient rehabilitation (5 hours/week for 1 year) versus remaining
on the waiting list (non-treatment control group) in 46 people with
progressive multiple sclerosis. Rehabilitation reduced the frequency
of fatigue (effect size –0.27) and multiple sclerosis symptoms
(effect size –0.32), despite no significant change in neurological
impairment in either group.44

Harms: None reported.

Comment: Future trials need to record effects on disability and quality of life as
well as impairment.
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Parkinson’s disease
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Effects of adding a dopamine agonist in people with a fluctuating
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Effects of surgery in people with later stage Parkinson’s disease . . .1746
Effects of rehabilitation treatments in people with later stage
Parkinson’s disease. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .1749

INTERVENTIONS

DRUG TREATMENTS IN PEOPLE
WITH EARLY STAGE
PARKINSON’S DISEASE

Likely to be beneficial
Selegiline . . . . . . . . . . . . . . .1739

Trade off between benefits and
harms

Dopamine agonists (reduce
dyskinesia and motor fluctuations
compared with levodopa*, but
are associated with increased
treatment withdrawal and poorer
motor scores) . . . . . . . . . .1742

Dopamine agonists plus levodopa*
(reduce dyskinesia compared
with levodopa alone, but
increase disability) . . . . . . .1742

Levodopa* . . . . . . . . . . . . . .1742

Unlikely to be beneficial
Modified release levodopa* (no

more effective than immediate
release levodopa) . . . . . . .1741

ADDING A DOPAMINE AGONIST
IN PEOPLE WITH RESPONSE
FLUCTUATIONS TO LEVODOPA*

Trade off between benefits and
harms

Adding a dopamine agonist to
levodopa* . . . . . . . . . . . . .1744

SURGERY IN PEOPLE WITH
LATER STAGE PARKINSON’S
DISEASE

Trade off between benefits and
harms

Pallidal surgery . . . . . . . . . . .1746

Unknown effectiveness
Subthalamic surgery . . . . . . .1748
Thalamic surgery . . . . . . . . . .1748

REHABILITATION TREATMENTS IN
PEOPLE WITH LATER STAGE
PARKINSON’S DISEASE

Unknown effectiveness
Occupational therapy. . . . . . .1749
Physiotherapy . . . . . . . . . . . .1749
Speech and language therapy for

speech disturbance . . . . . .1750
Swallowing therapy for

dysphagia . . . . . . . . . . . . .1750

To be covered in future updates
Catechol-O-methyltransferase

inhibitors

See glossary, p 1750

*We have used the term “levodopa”
to refer to a combination of
levodopa and a peripheral
decarboxylase inhibitor.
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Key Messages

Drug treatments in people with early stage Parkinson’s disease
¶ Selegiline RCTs have found that selegiline improves the symptoms of Parkin-

son’s disease and delays the need for levodopa compared with placebo. One of
the RCTs found weak evidence of increased mortality in people treated with
selegiline.

¶ Dopamine agonists (reduce dyskinesia and motor fluctuations com-
pared with levodopa, but are associated with increased treatment
withdrawal and poorer motor scores) One systematic review and one
subsequent RCT found that dopamine agonist monotherapy reduced the
incidence of dyskinesias and fluctuations in motor response compared with
levodopa monotherapy. However, the subsequent RCT found that dopamine
agonist monotherapy was associated with poorer motor scores than was
levodopa monotherapy, and with an increased risk of treatment withdrawal.

¶ Dopamine agonists plus levodopa (reduce dyskinesia compared with
levodopa alone, but increase disability) One systematic review and subse-
quent RCTs have found that dopamine agonist treatment plus levodopa
reduces dyskinesia compared with levodopa alone. However, some RCTs found
that levodopa alone improved motor impairments and disability compared with
dopamine agonist plus levodopa.

¶ Levodopa We found no placebo controlled RCTs, although experience sug-
gests that levodopa improves motor function, but that dyskinesias and
fluctuations in motor response are related to long term levodopa treatment and
are irreversible.

¶ Modified release levodopa (no more effective than immediate release
levodopa) RCTs found no significant difference with modified versus immedi-
ate release levodopa in motor complications or disease control after 5 years.
One RCT found that modified release co-careldopa was better tolerated than
immediate release co-careldopa.

Adding a dopamine agonist to levodopa in people with a fluctuating
response to levodopa
¶ Adding a dopamine agonist to levodopa Systematic reviews have found

that, in people with response fluctuations to levodopa, adjuvant dopamine
agonists reduce “off” time, improve motor impairment and activities of daily
living, and reduce levodopa dose, but increase dopaminergic adverse effects
and dyskinesias.

Surgery in people with later stage Parkinson’s disease
¶ Pallidal surgery One systematic review found evidence that unilateral

pallidotomy improved motor examination and activities of daily living compared
with medical treatment. There is a high incidence of adverse effects with
pallidotomy. One RCT found insufficient evidence to assess the effects of
pallidotomy compared with those of deep brain stimulation. We found no
systematic review or RCTs comparing pallidal deep brain stimulation versus
medical treatment. One small RCT found insufficient evidence to assess the
effects of pallidal deep brain stimulation compared with those of subthalamic
deep brain stimulation.

¶ Subthalamic surgery One systematic review found no RCTs comparing
subthalamic surgery versus medical treatment. One small RCT comparing
subthalamic deep brain stimulation versus pallidal deep brain stimulation
found no significant difference in motor scores.
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¶ Thalamic surgery Systematic reviews identified no RCTs comparing thalamic
surgery versus medical treatment. One RCT found that thalamic deep brain
stimulation improved functional status and caused fewer adverse effects
compared with thalamotomy. Case series found that, in 14–23% of people,
thalamotomy was associated with permanent complications, including speech
disturbance, apraxia, and death.

Rehabilitation treatments in people with later stage Parkinson’s disease
¶ Occupational therapy; physiotherapy; speech and language therapy for

speech disturbance; swallowing therapy for dysphagia Systematic reviews
of poor quality RCTs provided insufficient evidence about the effects of these
interventions.

DEFINITION Idiopathic Parkinson’s disease is an age related neurodegenerative
disorder, which is associated with a combination of asymmetrical
bradykinesia, hypokinesia, and rigidity, sometimes combined with
rest tremor and postural changes. Clinical diagnostic criteria have a
sensitivity of 80% and a specificity of 30% compared with the gold
standard of diagnosis at autopsy.1 The primary pathology is progres-
sive loss of cells that produce the neurotransmitter dopamine from
the substantia nigra in the brainstem. Treatment aims to replace or
compensate for the lost dopamine. A good response to treatment
supports, but does not confirm the diagnosis. Several other cat-
echolaminergic neurotransmitter systems are also affected in Par-
kinson’s disease. There is no consistent definition of early and late
stage Parkinson’s disease. In this chapter we consider people with
early stage disease to be those who have not yet developed motor
complications associated with long term levodopa treatment (such
as dyskinesias [see glossary, p 1750] and “on/off” fluctuations).
Late stage Parkinson’s disease is taken to mean that motor com-
plications of long term levodopa treatment are present.

INCIDENCE/
PREVALENCE

Parkinson’s disease occurs worldwide with equal incidence in both
sexes. In 5–10% of people who develop Parkinson’s disease the
condition appears before the age of 40 years (young onset), and the
mean age of onset is about 65 years. Overall age adjusted preva-
lence is 1% worldwide and 1.6% in Europe, rising from 0.6% at age
60–64 years to 3.5% at age 85–89 years.2,3

AETIOLOGY/
RISK FACTORS

The cause is unknown. Parkinson’s disease may represent different
conditions with a final common pathway. People may be affected
differently by a combination of genetic and environmental factors
(viruses, toxins, 1-methyl-4-phenyl-1,2,3,6-tetrahydropyridine,
well water, vitamin E, and smoking).4–7 First degree relatives of
affected people may have twice the risk of developing Parkinson’s
disease (17% chance of developing the condition in their lifetime)
compared with people in the general population.8–10 However,
purely genetic varieties probably affect a small minority of people
with Parkinson’s disease.11,12 The parkin gene on chromosome 6
may be associated with Parkinson’s disease in families with at least
one member with young onset Parkinson’s disease, and multiple
genetic factors, including the tau gene on chromosome 17q21,
may be involved in idiopathic late onset disease.13,14
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PROGNOSIS Parkinson’s disease is currently incurable. Disability is progressive
and associated with increased mortality (RR of death compared
with matched control populations ranges from 1.6–3.0).15 Treat-
ment can reduce symptoms and slow progression but it rarely
achieves complete control. The question of whether treatment
reduces mortality remains controversial.16 Levodopa seemed to
reduce mortality in the UK for 5 years after its introduction, before
a “catch up” effect was noted and overall mortality rose toward
previous levels. This suggested a limited prolongation of life.17 An
Australian cohort study followed 130 people treated for 10 years.18

The standardised mortality ratio was 1.58 (P < 0.001). At 10 years,
25% had been admitted to a nursing home and only four were still
employed. The mean duration of disease until death was 9.1 years.
In a similar Italian cohort study conducted over 8 years, the relative
risk of death for affected people compared with healthy controls
was 2.3 (95% CI 1.60 to 3.39).19 Age at initial census date was the
main predictor of outcome (for people aged < 75 years: RR of
death 1.80, 95% CI 1.04 to 3.11; for people aged > 75 years: RR
of death 5.61, 95% CI 2.13 to 14.80).

AIMS OF
INTERVENTION

To improve symptoms and quality of life; to slow disease progres-
sion; to limit short and long term adverse effects of treatment, such
as motor fluctuations (see glossary, p 1750).

OUTCOMES Disease severity; severity of drug induced symptoms or signs; rate
of progression of symptoms; need for levodopa or other treatment;
adverse effects of treatment; withdrawals from treatment; and
quality of life measures. There are no universal scales, but com-
monly used scales are the Unified Parkinson’s Disease Rating Score
(UPDRS) (see glossary, p 1751), the Hoehn and Yahr disability
staging scale, Webster scale, the Core Assessment Programme for
Intracerebral Transplantation,20,21 the Parkinson’s Disease Quality
of Life questionnaire,22 and the Parkinson’s Disease Quality of Life
questionnaire 39.23

METHODS Clinical Evidence search and appraisal August 2003. Unless stated
otherwise, we have used the term “levodopa” to refer to a combi-
nation of levodopa and a peripheral dopa decarboxylase inhibitor.

QUESTION What are the effects of drug treatments in people with
early stage Parkinson’s disease?

OPTION SELEGILINE

RCTs have found that selegiline improves the symptoms of Parkinson’s
disease and delays the need for levodopa compared with placebo. One of
the RCTs found weak evidence of increased mortality in people treated
with selegiline.

Benefits: We found no systematic review. Versus placebo: We found nine
RCTs comparing selegiline versus placebo in people with early
Parkinson’s disease.24–32 The first RCT (54 people) found that
selegiline significantly delayed the need for levodopa compared with
placebo (549 days to levodopa with selegiline v 312 days to
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levodopa with placebo; P < 0.002).24 The second RCT (800 peo-
ple) found that selegiline significantly delayed the need for levodopa
compared with placebo for 9 months (HR 0.50 for requiring levo-
dopa in each time period, 95% CI 0.41 to 0.62).25 The third RCT
(101 people newly diagnosed with Parkinson’s disease) found that
selegiline significantly improved total Unified Parkinson’s Disease
Rating Scale (UPDRS) (see glossary, p 1751) score after 12 months
of treatment and 2 months of washout compared with placebo
(P < 0.001; CI not reported).26 The fourth RCT (782 people) found
no significant difference between selegiline and placebo in disability
scores after 4 years (P = 0.95; CI not reported).27 The fifth RCT
(116 people) found that selegiline significantly reduced the propor-
tion of people who required an increase in levodopa of 50% or more
compared with placebo over a 5 year period (50% with selegiline v

74% with placebo; P = 0.03; CI not reported).28 The sixth RCT (163
people) found that selegiline significantly improved motor function
after 5 years compared with placebo (UPDRS 3 motor score 16.6
with selegiline v 23.8 with placebo; P < 0.01).29 The seventh RCT
(157 people) found that selegiline significantly delayed the need for
levodopa compared with placebo (12.7 months with selegiline v 8.6
months with placebo; P = 0.028).30 The eighth RCT (93 people)
found that selegiline significantly improved overall function and
motor function scores compared with placebo, but found no signifi-
cant difference in activities of daily living scores at 3 months
(outcomes measured by UPDRS; results presented graphically;
total UPDRS, P = 0.008; UPDRS 3 motor score, P = 0.03; UPDRS
2 activities of daily living score, P = 0.08).31 The final RCT (44
people) found that selegiline significantly delayed the need to start
levodopa compared with placebo (median time to levodopa 545
days with selegiline v 372 days with placebo; P = 0.03).32 Versus
other drugs: We found one RCT (475 people) that compared
selegiline versus levodopa, bromocriptine, and lisuride.33 It found
that the decline in functional ability was significantly less with
selegiline than with all other drugs after a mean of 2 months (mean
decline in UPDRS 2 activities of daily living score: 1.4 with selegiline
v 2.5 with levodopa v 1.9 with bromocriptine v 2.6 with lisuride;
comparison between selegiline and all other treatments, P = 0.03).
However, the trial found no significant difference in decline in motor
function between selegiline and other treatments (decline in
UPDRS 3 motor score 2.4 with selegiline v 3.4 with levodopa v 2.3
with bromocriptine v 3.2 with lisuride; P not reported).33 The RCT
did not report separate statistical differences for selegiline com-
pared with each of the other drugs. The clinical importance of the
results is therefore unclear.

Harms: One non-systematic review (5 RCTs, 589 people) found no signifi-
cant difference between selegiline and placebo in mortality at
2.5–4.0 years (15% with selegiline v 6% with placebo; HR 1.02,
95% CI 0.44 to 2.37).34 Extended follow up of one large RCT25

found no significant difference between selegiline and placebo in
mortality at 35 months (no further data reported).35 Another RCT
found that selegiline versus placebo significantly increased mortal-
ity at interim analysis after 5.6 years’ follow up (HR 1.57, 95%
CI 1.07 to 2.31).27 Consequently, the selegiline arm of the trial was
terminated early. Updated analysis (including blinded assessment
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of cause specific mortality) found that the increase in mortality did
not quite reach significance (HR 1.30, 95% CI 0.99 to 1.72).36,37

One retrospective observational study in 12 621 people who had
taken an antiparkinsonian drug (excluding those also taking antip-
sychotic drugs) found increased mortality in people prescribed
selegiline, but the increase was of borderline significance (ARI 11%,
95% CI 0% to 23%).38

Comment: One RCT (163 people) found that there was no deterioration in
symptoms on withdrawal of selegiline after 5 years.29 This could
indicate that it was ineffective. Other studies of early selegiline
treatment were either too small or too short to reach a conclusion
regarding either the efficacy or safety of selegiline.34 A systematic
review and a large RCT are under way (Clarke C, personal commu-
nication, 2003).

OPTION MODIFIED RELEASE LEVODOPA

Two RCTs in people with early Parkinson’s disease found no significant
difference between modified and immediate release levodopa (see
methods, p 1739) in motor complications or disease control after 5
years. One RCT found that modified release co-careldopa was better
tolerated than immediate release co-careldopa.

Benefits: Versus immediate release levodopa: We found no systematic
review but found two RCTs.39,40 The first RCT (134 people with early
Parkinson’s disease) compared modified versus immediate release
co-beneldopa.39 It found no significant difference at 5 years in the
incidence of dyskinesia (see glossary, p 1750) (41% with modified
release v 34% with immediate release; RR 1.21, 95% CI 0.59 to
1.92), incidence of motor fluctuations (see glossary, p 1750) (59%
with modified release v 57% with immediate release; RR 1.03, 95%
CI 0.60 to 1.39), motor impairment, or activities of daily living. The
second RCT (618 people with early Parkinson’s disease) compared
modified versus immediate release co-careldopa.40 It found no
significant difference in dyskinesia or motor fluctuations measured
by diary data at 5 years (22% of people taking modified release v

21% of people taking immediate release; P value not reported), but
it found that modified versus immediate release co-careldopa
significantly improved activities of daily living (actual scores at 5
years not provided; P = 0.03; CI not reported).

Harms: The RCT of co-careldopa found that immediate release
co-careldopa significantly increased withdrawals because of nau-
sea compared with modified release co-careldopa (P = 0.007; CI
not reported).40

Comment: The RCT comparing modified versus immediate release
co-beneldopa with a 5 year follow up had a high withdrawal rate
(42% with immediate release v 54% with modified release; analy-
ses were per protocol).39
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OPTION DOPAMINE AGONISTS VERSUS LEVODOPA IN EARLY
DISEASE

Experience suggests that levodopa improves motor function, but that
dyskinesias and fluctuations in motor response are related to long term
levodopa treatment and are irreversible. One systematic review and one
subsequent RCT found that dopamine agonist monotherapy reduced the
incidence of dyskinesias and fluctuations in motor response compared
with levodopa monotherapy. However, the subsequent RCT found that
dopamine agonist monotherapy was associated with poorer motor scores
than levodopa monotherapy, and an increased risk of treatment
withdrawal.

Benefits: We found one systematic review (search date 1999, 6 RCTs, 1170
people)41 and one subsequent RCT.42 The review compared bro-
mocriptine versus levodopa (see methods, p 1739).41 It found that
bromocriptine delayed motor complications and dyskinesias (see
glossary, p 1750), but it did not report effects on disability or motor
impairment. The subsequent RCT (294 people), which was pub-
lished as an abstract, found that pergolide significantly reduced the
proportion of people experiencing one or more motor complications
compared with levodopa at 3 years (16% with pergolide v 33% with
levodopa; P < 0.004; CI not reported).42 Motor Unified Parkinson’s
Disease Rating Scale (see glossary, p 1751) scores were worse in
the pergolide group.

Harms: The systematic review did not discuss harms.41 The RCT comparing
pergolide versus levodopa found that significantly more people in
the pergolide group withdrew from treatment (18% with pergolide v

10% with levodopa; P < 0.05; CI not reported).42

Comment: Experience suggests that levodopa improves motor function, but
that dyskinesias and fluctuations in motor response are related to
long term levodopa treatment and are irreversible. A large UK based
RCT is examining quality of life and health economic outcomes of
agonist monotherapy in people likely to develop motor complica-
tions (Clarke C, personal communication, 2003). A multicentre
North American study is investigating the effect of levodopa on
dopaminergic cell death.43

OPTION DOPAMINE AGONISTS PLUS RESCUE LEVODOPA VERSUS
LEVODOPA ALONE IN EARLY DISEASE

Experience suggests that levodopa improves motor function, but that
dyskinesias and fluctuations in motor response are related to long term
levodopa treatment and are irreversible. One systematic review and
subsequent RCTs have found that dopamine agonist treatment plus
levodopa reduces dyskinesia compared with levodopa alone. However,
some of the RCTs found that levodopa alone improved motor impairments
and disability compared with dopamine agonist plus levodopa. One
subsequent RCT found no significant difference between lisuride
(lysuride) plus levodopa and levodopa alone in motor complications at 5
years.

Benefits: We found one systematic review (search date 2000, 5 RCTs, 803
people)44 and five additional RCTs.45–49 The review compared
bromocriptine plus levodopa versus levodopa alone and found a
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trend toward reduced dyskinesia (see glossary, p 1750) with com-
bination treatment but no difference in duration of “off” time (see
glossary, p 1750) (no further data provided).44 The review did not
report effects on disability or motor impairment. The first additional
RCT (268 people) found that ropinirole plus rescue levodopa if
needed significantly reduced dyskinesias compared with levodopa
alone after 5 years (20% with ropinirole v 45% with levodopa;
RR 0.44, 95% CI 0.31 to 0.64).45 It found no significant difference
in disability after 5 years (Unified Parkinson’s Disease Rating Scale
[UPDRS; see glossary, p 1751], activities of daily living scale) and a
small increase in motor impairments with ropinirole. The second
additional RCT (301 people) found that pramipexole plus rescue
levodopa significantly reduced the risk of motor complications
compared with levodopa alone at 2 years (AR for motor complica-
tions: 28% with pramipexole plus rescue levodopa v 51% with
levodopa alone; HR 0.45, 95% CI 0.30 to 0.66).46 Improvements
in UPDRS motor and activities of daily living scores were greater in
the levodopa group. The third additional RCT (419 people), which
was published as an abstract, compared cabergoline plus rescue
levodopa versus levodopa alone.47 It found that cabergoline signifi-
cantly reduced motor complications compared with levodopa at 5
years (22% with cabergoline v 34% with levodopa; P < 0.05; CI not
reported). Activities of daily living scores were worse with cabergo-
line. The fourth additional RCT (90 people, unblinded), comparing
lisuride plus rescue levodopa versus levodopa alone, found fewer
motor complications in the lisuride group after 4 years, although
total Parkinsonian disability was worse with lisuride alone than with
levodopa alone (dyskinesia: 64% with levodopa v 0% with lisuride
alone (P < 0.05); 19% with levodopa + lisuride, (P < 0.001 com-
pared with levodopa alone); 20% with lisuride + levodopa,
P < 0.01 compared with levodopa alone; improvement in Columbia
University Rating Scale score: 33 with lisuride v 25 with levodopa; P
value not reported).48 The fifth additional RCT (82 people, double
blinded for first year and subsequently unblinded) found no signifi-
cant difference between lisuride plus levodopa and levodopa alone
in motor complications after 5 years (UPDRS 4 subscore change:
0.49 to 0.96 with levodopa alone v 0.32 to 0.73 with levodopa plus
lisuride; P reported as non-significant).49

Harms: The RCT comparing ropinirole plus rescue levodopa versus levodopa
alone found that adverse events, including nausea, vomiting, dizzi-
ness, confusion, hallucinations, and delusions, were similar in both
treatment groups.45 The RCT comparing pramipexole plus rescue
levodopa versus levodopa alone found that pramipexole signifi-
cantly increased somnolence (P = 0.003) and hallucinations
(P = 0.03; CIs not reported).46

Comment: Experience suggests that levodopa improves motor function, but
that dyskinesias and fluctuations in motor response are related to
long term levodopa treatment and are irreversible. The subsequent
RCTs with 5 years of follow up had withdrawal rates of about
50%.45,47,49 In the RCT comparing lisuride plus levodopa versus
levodopa alone, the levodopa doses used were low.48 We found no
direct comparisons of individual dopamine agonists in people with
early stage Parkinson’s disease. See comment under dopamine
agonists versus levodopa in early disease, p 1742.
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QUESTION What are the effects of adding a dopamine agonist in
people with a fluctuating response to levodopa?

OPTION ADDING A DOPAMINE AGONIST TO LEVODOPA

Systematic reviews have found that, in people with response fluctuations
to levodopa, certain dopamine agonists significantly reduce “off” time,
improve motor impairment and activities of daily living, and reduce
levodopa dose, but increase dopaminergic adverse effects and
dyskinesia.

Benefits: Versus placebo: We found six systematic reviews.50–55 The first
review (search date not reported, 7 RCTs, 396 people with later
Parkinson’s disease taking levodopa) compared adjuvant bromoc-
riptine versus placebo.50 Heterogeneity in trial design and out-
comes made it impossible to draw reliable conclusions. The second
review (search date not reported) comparing lisuride versus placebo
identified no RCTs.51 The third review (search date 1998, 1 RCT,
376 people with Parkinson’s disease taking levodopa) found that
pergolide significantly reduced daily “off” time (see glossary,
p 1750) compared with placebo (mean difference: 1.6 hours;
P < 0.001), significantly reduced daily levodopa dose (mean reduc-
tion in dose: 235 mg/day with pergolide v 51 mg/day with placebo;
P < 0.001), and improved activities of daily living scores (CIs not
reported).52 The fourth review (search date not reported, 4 RCTs,
669 people with Parkinson’s disease taking levodopa) found that
pramipexole versus placebo significantly reduced daily “off” time
(WMD 1.8 hours, 95% CI 1.2 hours to 2.3 hours), reduced levo-
dopa dose (WMD 115 mg, 95% CI 87 mg to 143 mg), and
improved activities of daily living scores.53 The fifth review (search
date not reported, 1 RCT, 149 people with Parkinson’s disease
taking levodopa) compared ropinirole versus placebo.54 It found no
significant difference between ropinirole and placebo in “off” time
(WMD 180 mg, 95% CI 106 mg to 253 mg) but found that rop-
inirole reduced the required dose of levodopa. Complete informa-
tion on motor impairments and disability was not available. The sixth
review (search date not reported, 3 RCTs, 268 people with Parkin-
son’s disease taking levodopa) found no significant difference
between cabergoline and placebo in “off” time (WMD +1.1 hours,
95% CI –0.06 hours to +2.33 hours) but it found that cabergoline
significantly reduced the required dose of levodopa (WMD 150 mg,
95% CI 94 mg to 205 mg).55 Small but significant benefits in
Unified Parkinson’s Disease Rating Score (see glossary, p 1751),
activities of daily living, and motor scores were seen with cabergo-
line in one study only. Versus each other: We found five systematic
reviews.56–60 The first systematic review (search date not reported,
1 RCT, 20 people) compared lisuride versus bromocriptine.56 It
found no significant difference in change in motor fluctuations (see
glossary, p 1750) and the Columbia University Rating Scale after
12 weeks (no quantitative data reported; no P values or CIs
reported). Follow up may have been too short and the study too
small to detect significant differences. The second systematic
review (search date 1997, 3 RCTs, 293 people) compared per-
golide versus bromocriptine.57 It found that pergolide significantly
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increased the number of people with “marked or moderate improve-
ment” compared with bromocriptine, as measured using a seven
point clinician’s global assessment scale, but it found no significant
difference in reduction in levodopa dose after 8–12 weeks (clini-
cian’s global assessment scale, 2 RCTs, “marked or moderate
improvement”: AR 43% with pergolide v 30% with bromocriptine;
RR 1.45, 95% CI 1.08 to 1.95; difference in reduction in levodopa
dose, 3 RCTs: WMD +3 mg/day, 95% CI –4 mg/day to +10 mg/
day). Two of the RCTs found that pergolide significantly improved
motor impairment compared with bromocriptine. The third system-
atic review (search date not reported, 1 RCT, 163 people) compared
pramipexole versus bromocriptine.58 It found that pramipexole
reduced “off” time compared with bromocriptine (WMD 1.4 hours/
day, 95% CI 0 hours/day to 2.8 hours/day). There were no differ-
ences in Unified Parkinson’s Disease Rating Score or dyskinesias
(see glossary, p 1750) (no quantitative data provided; no P values
or CIs reported). The fourth systematic review (search date not
reported, 3 RCTs, 482 people) compared ropinirole versus bromoc-
riptine.59 It found that ropinirole improved “off” time and levodopa
dose reduction compared with bromocriptine after 8–25 weeks, but
these differences were not significant (“off” time: WMD +0.8
hours/day, 95% CI –0.1 hours/day to +1.7 hours/day; difference in
levodopa dose reduction: +50 mg/day, 95% CI –49 mg/day to
+150 mg/day). The fifth systematic review (search date not
reported, 5 RCTs, 1071 people) compared cabergoline versus
bromocriptine.60 Cabergoline improved “off” time compared with
bromocriptine after 12–36 weeks, but the difference was not
significant (“off” time: WMD +0.3 hours/day, 95% CI –0.1 hours/
day to +0.7 hours/day). Four of the RCTs found no difference in
motor scores or activities of daily living scores.

Harms: Versus placebo: The systematic reviews found that agonist treat-
ment significantly increased dopaminergic adverse effects (see
glossary, p 1750) compared with placebo.50–55 In particular,
dyskinesia was significantly increased with pergolide (OR 4.6, 95%
CI 3.1 to 7.0), pramipexole (OR 2.1, 95% CI 1.5 to 2.9), and
ropinirole (OR 2.9, 95% CI 1.4 to 6.2).52–54 Withdrawal from treat-
ment was significantly lower with pramipexole than with placebo
(OR 0.64, 95% CI 0.44 to 0.93) but not with pergolide, ropinirole,
or cabergoline.52,54,55 Versus each other: Systematic reviews
found no significant difference in adverse events between pergolide
and bromocriptine, or between pramipexole and bromocrip-
tine,57,58 but nausea was significantly less frequent with ropinirole
(OR 0.5, 95% CI 0.3 to 0.8).59 Dyskinesias and confusion were
reported as adverse events more commonly with cabergoline than
with bromocriptine, but there was no significant difference in the
frequency of other dopaminergic adverse events (dyskinesia:
OR 1.6, 95% CI 1.1 to 2.4; confusion: OR 2.0, 95% CI 1.1 to
3.8).60 We found no studies that directly compared other dopamine
agonists.

Comment: None.
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QUESTION What are the effects of surgery in people with later
Parkinson’s disease?

OPTION PALLIDAL SURGERY

One systematic review found evidence that unilateral pallidotomy
improved motor examination and activities of daily living compared with
medical treatment. There is a high incidence of adverse effects with
pallidotomy. One RCT found insufficient evidence to assess the effects of
pallidotomy compared with those of deep brain stimulation. We found no
RCTs comparing pallidal deep brain stimulation versus medical treatment.
One small RCT found insufficient evidence to assess the effects of
pallidal deep brain stimulation compared with those of subthalamic deep
brain stimulation.

Benefits: Pallidotomy versus medical treatment: We found one system-
atic review (search date 1999, 2 RCTs) that evaluated mainly
unilateral posteroventral pallidotomy (see glossary, p 1750) in
people with later stage Parkinson’s disease.61 The first RCT in the
systematic review was initially published as an abstract.62 The full
report, which was published subsequently, found that pallidotomy
significantly improved total Unified Parkinson’s Disease Rating
Scale (UPDRS) (see glossary, p 1751) scores compared with
medical therapy at 6 months (mean score change: –25.5 with
pallidotomy v +3.8 with medical therapy; P < 0.0001).63 It also
found that pallidotomy significantly improved tremor, bradykinesia,
rigidity, gait, postural stability, motor fluctuations, dyskinesias, and
“off” time (see glossary, p 1750) compared with medical therapy.
The second RCT in the systematic review (37 people) compared
unilateral pallidotomy versus medical treatment.64 It found that
pallidotomy significantly improved “off” phase motor examination
(UPDRS 3) and activities of daily living (Barthel Index, UPDRS 2, and
Schwab and England scale), but not pain on a visual analogue scale
at 6 months (UPDRS 3: decreased from 47 to 33 with pallidotomy
v increased from 53 to 57 with medical treatment, P < 0.001;
Barthel Index: increased by 2.5 with pallidotomy v decreased by 0.5
with medical treatment, P = 0.004; UPDRS 2: decreased from 30
to 21 with pallidotomy v increased from 32 to 35 with medical
treatment, P = 0.002; Schwab and England scale: increased from
35 to 70 with pallidotomy v decreased from 35 to 30 with medical
treatment, P < 0.001; pain score on a 100 mm visual analogue
scale: decreased from 27 mm to 14 mm with pallidotomy v

increased from 15 mm to 22 mm with medical treatment,
P = 0.13; CIs not reported). Pallidotomy versus pallidal deep
brain stimulation: We found one systematic review (search date
2000, 1 RCT).65 The RCT (13 people) in the systematic review
found no significant difference between pallidotomy and deep brain
stimulation (see glossary, p 1750) for symptoms, activities of daily
living, and adverse effects over 3 months, but was too small to
exclude clinically important differences.66 Pallidal deep brain
stimulation versus medical treatment: We found one systematic
review (search date 2000) that identified no RCTs comparing
pallidal deep brain stimulation versus medical treatment.65 We
found no subsequent RCTs. Pallidal deep brain stimulation

Parkinson’s disease
N

eu
ro

lo
gi

ca
ld

is
or

de
rs

1746

 BMJ Publishing Group Ltd 2004



versus subthalamic deep brain stimulation: We found one RCT
(10 people) comparing bilateral pallidal deep brain stimulation
versus bilateral subthalamic nucleus deep brain stimulation.67 It
found no difference in motor scores after 12 months (UPDRS 3
improvement: 39% with pallidal stimulation v 44% with subthalamic
stimulation), but it may have lacked power to exclude clinically
important effects.

Harms: The abstract describing the first RCT in the review comparing
pallidotomy versus medical treatment gave no information on
adverse effects.62 The full report published subsequently reported
that two participants receiving pallidotomy had seizures and one
participant had subcortical haemorrhage and transient speech
impairment.63 In the second RCT in the review, comparing palli-
dotomy versus medical treatment, 6/19 (31.5%) people who had
unilateral pallidotomy had adverse effects persisting for 6 months
after surgery, including dysarthria, dysphasia, facial paresis, and
urinary incontinence.64 We found three RCTs assessing neuropsy-
chological, cognitive, or behavioural effects of pallidotomy versus
medical treatment.68–70 The first RCT (35 people) found that left
sided, but not right sided, pallidotomy reduced verbal fluency.68 The
second RCT found subtle changes on measures of frontal lobe
function after 6 months in people with unilateral pallidotomy.69 The
third RCT (33 people) found that surgery, particularly left sided
surgery, reduced letter fluency compared with medical manage-
ment at 3 months (P = 0.011).70 One systematic review of case
series (search date 1998) found that the incidence of permanent
adverse effects of unilateral pallidotomy was 4–46%, with a risk of
a serious complication (including death) of 3–10%.71 Another
systematic review of case series (search date 1998) estimated a
10–15% incidence of persistent adverse effects with unilateral
pallidotomy.72 One RCT (6 people) compared bilateral pallidotomy
versus unilateral pallidotomy plus contralateral pallidal deep brain
stimulation.73 It found that all three people with bilateral palli-
dotomy experienced severe adverse effects. This led to discontinu-
ation of the study. In general, complication rates decline as sur-
geons develop experience in performing pallidotomy.74 Adverse
effects linked with deep brain stimulation include haemorrhage,
lead displacement, visual deficit, speech, motor or sensory distur-
bances, psychosis, confusion, and disorientation. Follow up can be
expensive and time consuming. Eventually, equipment or battery
replacement may be needed, which will require further surgery.

Comment: One cohort study found that the improvements seen after unilateral
pallidotomy were maintained for 12 months.75 One recent non-
systematic review and consensus statement suggested that gait,
balance disorders, and hypophonia were less responsive to surgery
than other features of parkinsonism (no further data reported).74

Transplants and implants of dopaminergic tissue remain experimen-
tal. Uncontrolled studies and limited RCT information suggest that
adverse effects may be more frequent after lesioning procedures
than deep brain stimulation and are more likely to be permanent.
Bilateral lesioning is likely to carry a high risk of adverse axial effects
(see glossary, p 1750). Some surgeons propose that if bilateral
procedures are required then deep brain stimulation rather than
lesioning should be carried out on one side of the brain.
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OPTION THALAMIC SURGERY

Systematic reviews identified no RCTs comparing thalamic surgery versus
medical treatment. One RCT found that thalamic deep brain stimulation
improved functional status and caused fewer adverse effects compared
with thalamotomy. Case series found that, in 14–23% of people,
thalamotomy was associated with permanent complications, including
speech disturbance, apraxia, and death.

Benefits: Thalamotomy versus medical treatment: We found two system-
atic reviews (search date 1999,61 and search date 199872) that
identified no RCTs of thalamotomy versus medical treatment for
Parkinson’s disease (see comment below). Thalamic deep brain
stimulation versus medical treatment: We found one systematic
review (search date 2000).65 It found no RCTs of thalamic deep
brain stimulation (see glossary, p 1750) versus medical treatment.
We found no subsequent RCTs. Thalamotomy versus thalamic
deep brain stimulation: We found one systematic review (search
date 2000).65 It identified one RCT (68 people with tremor, 45 of
whom had Parkinson’s disease), which compared thalamotomy
versus thalamic deep brain stimulation.76 Subgroup analysis in
people with Parkinson’s disease found that thalamic deep brain
stimulation significantly improved functional status after 6 months
compared with thalamotomy (outcome assessed using Frenchay
Activities Index, 0 = worst score, 60 = best score; improvement in
score: 0.8 with thalamotomy v 5.5 with deep brain stimulation,
95% CI for between group difference 1.2 to 8.0).

Harms: Thalamotomy versus medical treatment: Case series included in
the second systematic review found that thalamotomy was associ-
ated with reversible complications (lasting < 3 months) in 36–61%
of people and permanent complications, including speech distur-
bance, apraxia, and death, in 14–23%.72 Bilateral thalamotomy
carries a high risk of speech disturbance.72 Thalamotomy versus
thalamic deep brain stimulation: The RCT found that adverse
effects were significantly less common with deep brain stimulation
than with thalamotomy after 6 months (AR 47% with thalamotomy
v 18% with deep brain stimulation; P = 0.02; CI not reported).76

Comment: The reviews found limited evidence from case series that thalamic
surgery may not be as useful as pallidal or subthalamic surgery
thalamotomy for parkinsonian features other than tremor.61,72 The
second systematic review did not describe fully the case series it
identified, focusing on results from “key studies”.72 See comment
under pallidal surgery, p 1747.

OPTION SUBTHALAMIC SURGERY

One systematic review found no RCTs comparing subthalamic surgery
versus medical treatment. One small RCT comparing subthalamic deep
brain stimulation versus pallidal deep brain stimulation found no
significant difference in motor scores.
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Benefits: Subthalamic deep brain stimulation versus medical
treatment: We found one systematic review (search date 2000)
that identified no RCTs comparing subthalamic deep brain stimula-
tion (see glossary, p 1750) versus medical treatment.65 We found
no subsequent RCTs. Subthalamic deep brain stimulation
versus pallidal deep brain stimulation: See benefits of pallidal
surgery, p 1746.

Harms: See comment under pallidal surgery, p 1747.

Comment: Larger and longer term RCTs are needed to compare the effects of
pallidal versus subthalamic stimulation. A large RCT comparing
quality of life and costs of subthalamic or pallidal lesioning and deep
brain stimulation surgery versus best medical treatment is currently
under way in the UK (Clarke C, personal communication, 2002).

QUESTION What are the effects of rehabilitation treatments in
people with later Parkinson’s disease?

OPTION PHYSIOTHERAPY

Two systematic reviews found insufficient evidence of the effects of
physiotherapy in later Parkinson’s disease.

Benefits: We found two systematic reviews.77,78 The first review (search date
2000, 11 RCTs, 280 people with early stage or late stage Parkin-
son’s disease) compared physiotherapy versus no treatment or
versus inactive physiotherapy.77 The review was unable to draw
conclusions on the effects of physiotherapy in Parkinson’s disease
because of the small numbers of people, methodological flaws,
different types of physiotherapy used, and the wide variety of
outcome measures in the RCTs. The second systematic review
(search date 1999, 8 RCTs included in the first review, 4 quasi-
randomised studies) compared physiotherapy versus no treatment
or versus other treatment (occupational therapy, regular exercises,
non-specified psychological treatment).78 It also found that meth-
odological flaws of trials and trial heterogeneity made it difficult to
draw conclusions on the effects of physiotherapy.

Harms: The systematic reviews gave no information on adverse effects.77,78

Comment: Further, larger, well designed RCTs are required. A large UK RCT is in
preparation (Clarke C, personal communication, 2003).

OPTION OCCUPATIONAL THERAPY

One systematic review found insufficient evidence of the effects of
occupational therapy in later Parkinson’s disease.

Benefits: We found one systematic review (search date 2000, 2 RCTs, 84
people with early stage or late stage Parkinson’s disease).79 One
RCT in the review compared occupational therapy versus no treat-
ment, and the other RCT compared occupational therapy plus
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physiotherapy versus physiotherapy alone. The review was unable
to draw conclusions on the effects of occupational therapy because
of the small number of people in the RCTs, methodological flaws,
trial heterogeneity, and the variety of outcome measures used.79

Harms: The RCTs in the review gave no information on adverse effects.79

Comment: Further, larger, well designed RCTs are required. A UK RCT of
occupational therapy in Parkinson’s disease is in preparation
(Clarke C, personal communication, 2003).

OPTION SPEECH AND LANGUAGE THERAPY FOR SPEECH
DISTURBANCE

One systematic review found insufficient evidence of the effects of
speech and language therapy for speech disturbance in later Parkinson’s
disease.

Benefits: We found one systematic review (search date 2000, 3 RCTs, 63
people) that compared speech and language therapy versus no
treatment for speech disturbance.80 It was unable to draw conclu-
sions on the effects of speech and language therapy because of the
small number of people, methodological flaws, and the variety of
outcome measures used in the RCTs.

Harms: The RCTs in the review gave no information on adverse effects.80

Comment: Further, larger, well designed RCTs are required.

OPTION SWALLOWING THERAPY FOR DYSPHAGIA

One systematic review found no RCTs of swallowing therapy for
dysphagia.

Benefits: We found one systematic review (search date 2000) of swallowing
therapy for dysphagia, which did not identify any RCTs.81

Harms: We found no RCTs.

Comment: None.

GLOSSARY
Axial effects Changes affecting axial body sections, such as head and trunk,
rather than the limbs.
Deep brain stimulation Prolonged focal electrical brain stimulation through a
stereotactically implanted wire.
Dopaminergic adverse effects Include dyskinesia, hallucinations, and psycho-
sis.
Dyskinesia Abnormal or involuntary writhing or jerky movements distinct from
tremor.
Motor fluctuations Fluctuations in motor symptoms, such as bradykinesia,
rigidity, and tremor, during a day.
Response fluctuations Fluctuations in a person’s overall response to treatment
during a day.
“Off” time Periods when treatment is not working. “On” time is the period when
treatment is working.
Pallidotomy Making a permanent surgical lesion, usually thermally or electrically,
in the globus pallidum.
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Unified Parkinson’s Disease Rating Scale (UPDRS) A scale used to measure
severity of Parkinson’s Disease. It has six parts: mentation, behaviour, and mood
(UPDRS 1); activities of daily living (UPDRS 2); motor examination (UPDRS 3);
complications of treatment (UPDRS 4); a global disability staging score (UPDRS 5);
and a global activities of daily living score (UPDRS 6). A higher score denotes
greater disability.

Substantive changes
Pallidal surgery One RCT added;63 categorisation unchanged.
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Trigeminal neuralgia
Search date March 2003

Joanna M Zakrzewska and Benjamin C Lopez

QUESTIONS

Effects of treatments . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .1757

INTERVENTIONS

Likely to be beneficial
Carbamazepine. . . . . . . . . . .1757

Trade off between benefits and
harms

Pimozide . . . . . . . . . . . . . . .1758

Unknown effectiveness
Baclofen . . . . . . . . . . . . . . .1760
Combined streptomycin and

lidocaine nerve block . . . . .1761
Cryotherapy of peripheral

nerves . . . . . . . . . . . . . . .1761
Lamotrigine . . . . . . . . . . . . .1759
Other drugs (phenytoin,

clonazepam, sodium valproate,
gabapentin, mexiletine,
oxcarbazepine, topiramate).1760

Peripheral acupuncture . . . . .1763
Peripheral alcohol injection . .1762

Peripheral injection of phenol .1763
Peripheral laser treatment . . .1763
Peripheral neurectomy. . . . . .1762
Peripheral radiofrequency

thermocoagulation . . . . . . .1762
Stereotactic radiosurgery . . .1762
Tizanidine . . . . . . . . . . . . . . .1758

Unlikely to be beneficial
Proparacaine eye drops . . . . .1760

Likely to be ineffective or harmful
Tocainide . . . . . . . . . . . . . . .1759

To be covered in future updates
Dextromethorphan
Microvascular decompression
Surgery at the level of the

Gasserian ganglion

See glossary, p 1764

Key Messages

¶ Carbamazepine One systematic review of three crossover RCTs found that
carbamazepine increased pain relief compared with placebo. The review found
that carbamazepine increased adverse effects (drowsiness, dizziness, consti-
pation, and ataxia) compared with placebo. One small RCT provided insufficient
evidence to compare tizanidine versus carbamazepine. One RCT found that
pimozide reduced pain over 8 weeks compared with carbamazepine, but
increased adverse effects (including hand tremors, memory impairment, and
involuntary movements). One systematic review found one RCT of tocainide
versus carbamazepine that was of insufficient quality.

¶ Pimozide One RCT found that pimozide reduced pain over 8 weeks compared
with carbamazepine, but increased adverse effects (including hand tremors,
memory impairment, and involuntary movements). Cardiac toxicity and sudden
death have been reported with pimozide.

¶ Baclofen We found insufficient evidence on the effects of baclofen versus
placebo or versus other active drugs.

¶ Combined streptomycin and lidocaine nerve block Small RCTs provided
insufficient evidence about the effects of nerve block with streptomycin plus
lidocaine compared with nerve block with lidocaine alone.

¶ Lamotrigine One systematic review provided insufficient evidence to compare
lamotrigine versus placebo in people with trigeminal neuralgia.
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¶ Other drugs (phenytoin, clonazepam, sodium valproate, gabapentin,
mexiletine, oxcarbazepine, topiramate) We found insufficient evidence
about the effects of these drugs in people with trigeminal neuralgia.

¶ Peripheral laser treatment We found insufficient evidence on the effects of
peripheral laser treatment in people with trigeminal neuralgia.

¶ Stereotactic radiosurgery We found insufficient evidence about the effects
of stereotactic radiosurgery in people with trigeminal neuralgia.

¶ Tizanidine One small RCT provided insufficient evidence to compare tizanidine
versus carbamazepine.

¶ Proparacaine eye drops One RCT found no significant difference in pain at 30
days between placebo and a single application of proparacaine hydrochloride
eye drops to the eye on the same side as the pain.

¶ Tocainide One systematic review found one RCT of tocainide versus car-
bamazepine which was of insufficient quality. The use of tocainide is limited by
considerable harms (including serious haematological effects).

¶ Cryotherapy of peripheral nerves; peripheral acupuncture; peripheral
alcohol injection; peripheral injection of phenol; peripheral neurectomy;
peripheral radiofrequency thermocoagulation We found no RCTs about the
effects of these interventions.

DEFINITION Trigeminal neuralgia is a characteristic pain in the distribution of one
or more branches of the fifth cranial nerve. The diagnosis is made
on the history alone, based on characteristic features of the pain. It
occurs in paroxysms that last a few seconds to 2 minutes. The
frequency of paroxysms is highly variable: from hundreds of attacks
a day to long periods of remission that can last years. The pain is
severe and described as intense, sharp, superficial, stabbing,
burning, or like an electric shock. In any individual, the pain has the
same character in different attacks. It is often triggered by touch in
a specific area or by eating, talking, washing the face, or cleaning
the teeth. Between paroxysms, the person is asymptomatic. Other
causes of facial pain may need to be excluded.1 In trigeminal
neuralgia the neurological examination is usually normal.2,3

INCIDENCE/
PREVALENCE

Most evidence about the incidence and prevalence of trigeminal
neuralgia is from the USA.4 The annual incidence (when age
adjusted to 1980 age distribution of the USA) is 5.9/100 000
women and 3.4/100 000 men. The incidence tends to be slightly
higher in women at all ages. The incidence increases with age. In
men aged over 80 years the incidence is 45.2/100 000.5 Other
published surveys are small. One questionnaire survey of neurologi-
cal disease in a single French village found one person with
trigeminal neuralgia among 993 people.6

AETIOLOGY/
RISK FACTORS

The cause of trigeminal neuralgia remains unclear.7 It is more
common in people with multiple sclerosis (RR 20.0, 95% CI 4.1 to
59.0).5 Hypertension is a risk factor in women (RR 2.1, 95% CI 1.2
to 3.4) but the evidence is less clear for men (RR 1.53, 95%
CI 0.30 to 4.50).5 A study in the USA found that people with
trigeminal neuralgia smoked less, consumed less alcohol, had
fewer tonsillectomies, and were less likely than matched controls to
be Jewish or an immigrant.8
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PROGNOSIS One study found no reduction of 10 year survival with trigeminal
neuralgia.9 We found no evidence about the natural history of
trigeminal neuralgia. The illness is characterised by recurrences and
remissions. Many people have periods of remission with no pain for
months or years.3 Anecdotal reports suggest that in many people it
becomes more severe and less responsive to treatment with time.10

Most people with trigeminal neuralgia are initially managed medi-
cally, and a proportion eventually have a surgical procedure.5 We
found no good evidence about the proportion of people who require
surgical treatment for pain control.

AIMS OF
INTERVENTION

To relieve pain with minimal adverse effects.

OUTCOMES Pain frequency and severity scores; measures of psychological
distress; ability to perform normal activities; adverse effects.

METHODS Clinical Evidence search and appraisal March 2003. Author per-
formed an additional hand search of her own bibliography.

QUESTION What are the effects of treatments on trigeminal
neuralgia?

OPTION CARBAMAZEPINE

One systematic review of three crossover RCTs found that carbamazepine
increased the proportion of people who had pain relief compared with
placebo. The review found that carbamazepine increased adverse effects
(drowsiness, dizziness, constipation, and ataxia) compared with placebo.
One small RCT provided insufficient evidence to compare tizanidine
versus carbamazepine. One RCT found that pimozide reduced pain over
8 weeks compared with carbamazepine, but increased adverse effects
(including hand tremors, memory impairment, and involuntary
movements). One systematic review found one RCT of tocainide versus
carbamazepine that was of insufficient quality.

Benefits: Versus placebo: We found one systematic review (search date
1999, 3 crossover RCTs, 161 people with trigeminal neuralgia),
which found that carbamazepine (for 5 days to 2 weeks) signifi-
cantly increased the proportion of people having a “good” or
“excellent” response compared with placebo (57% with car-
bamazepine v 18% with placebo; OR 4.8, 95% CI 3.4 to 6.9; NNT 3,
95% CI 2 to 4).11 Versus tizanidine: See benefits of tizanidine,
p 1758. Versus pimozide: See benefits of pimozide, p 1758.
Versus tocainide: See benefits of tocainide, p 1759.

Harms: The review found that carbamazepine significantly increased
adverse effects (drowsiness, dizziness, constipation, and ataxia)
compared with placebo (NNH 3, 95% CI 2 to 7).11 In the RCTs,
significantly more people withdrew from the RCTs because of
adverse effects with carbamazepine compared with placebo (NNH
for withdrawal 24, 95 % CI 14 to 112).12 Adverse effects described
in observational studies include rashes, leucopenia, and abnormal
liver function tests.13
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Comment: The RCTs used a crossover design, and one RCT14 used multiple
crossovers so that each individual was counted more than once
when calculating the estimates of effectiveness in the systematic
review.11,12 The RCTs included in the systematic review were small
and short term. All of the RCTs used simple measures for pain
outcomes and no quality of life measures. Diagnostic criteria were
not clearly stated. Previous treatment and duration of pain varied
considerably. Long term effects of carbamazepine have been
assessed only in open trials. We found one report (143 people with
trigeminal neuralgia followed for up to 16 years) on the long term
benefits of carbamazepine.15 Initially carbamazepine was success-
ful in 69% of participants, but by 5–16 years only 31 participants
(22%) were still finding carbamazepine effective and 44% required
additional or alternative treatment.

OPTION TIZANIDINE

One small RCT provided insufficient evidence to compare tizanidine
versus carbamazepine.

Benefits: Versus placebo: We found no RCTs. Versus carbamazepine: We
found one systematic review (search date 1999, 1 double blind
RCT, 12 people).11 It found that similar proportions of people rated
tizanidine (≤ 18 mg/day) and carbamazepine (≤ 900 mg/day) as
having “very good” efficacy (analysis not by intention to treat; 1/5
people with tizanidine v 4/6 with carbamazepine; P value not
reported).

Harms: No adverse effects were reported but two people withdrew because
of inadequate pain control.11

Comment: The RCT was too small to establish or exclude clinically important
effects.

OPTION PIMOZIDE

One RCT found that pimozide reduced pain over 8 weeks compared with
carbamazepine but increased adverse effects (including hand tremors,
memory impairment, and involuntary movements). Cardiac toxicity and
sudden death have been reported with pimozide.

Benefits: Versus placebo: We found no RCTs. Versus carbamazepine: We
found one systematic review (search date 1999)11 that identified
one double blind crossover RCT16 comparing pimozide versus car-
bamazepine in 48 people with trigeminal neuralgia who were
refractory to other medical treatment. Precrossover results found
that significantly more people achieved a large reduction in pain
severity with 8 weeks of pimozide treatment compared with car-
bamazepine (total pain score reduction: results presented graphi-
cally, P < 0.001).16

Harms: The RCT found that pimozide significantly increased adverse effects
compared with carbamazepine (40/48 [83%] with pimozide v

22/48 [46%] with carbamazepine; OR 7.8, 95% CI 3.7 to 20.0).11

Adverse effects included hand tremors, memory impairment, and
involuntary movements. The use of pimozide is restricted by its
cardiac toxicity and by reports of sudden death.13,17
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Comment: This was a well conducted multicentre trial using a variety of
outcome measures. The crossover design limits interpretation of
the results because untested assumptions are required to perform
the statistical analyses.

OPTION TOCAINIDE

One systematic review found one RCT of tocainide versus carbamazepine
that was of insufficient quality. The use of tocainide is limited by
considerable harms (including serious haematological effects).

Benefits: Versus placebo: We found no RCTs. Versus carbamazepine: We
found one systematic review (search date 1999, 1 RCT,18 12
people with trigeminal neuralgia).11 The double blind, crossover RCT
had weak methods and did not report precrossover results (see
comment below).

Harms: The RCT reported that one person withdrew because of a skin rash
and three people had other adverse effects.18 The use of tocainide
is limited by considerable harms (including severe haematological
effects).13,19

Comment: In the RCT, combined analysis of precrossover and postcrossover
results found that tocainide versus carbamazepine had no signifi-
cant effect on the number of people who improved after treatment
(figures not reported).18 The available evidence is poor, but provides
no support for the use of tocainide in trigeminal neuralgia.

OPTION LAMOTRIGINE

One systematic review provided insufficient evidence to compare
lamotrigine versus placebo in people with trigeminal neuralgia.

Benefits: Versus placebo: We found one systematic review (search date
1999)11 that identified one small crossover RCT (14 people)20

comparing lamotrigine versus placebo. However, the RCT did not
report precrossover results for global improvement (see comment
below).

Harms: In the RCT, adverse effects with lamotrigine included dizziness,
constipation, nausea, and drowsiness. It may also cause serious
skin rash and allergic reactions. The total number of people report-
ing adverse effects was the same as with placebo (7/14 [50%] with
lamotrigine v 7/14 [50%] with placebo).20

Comment: The RCT (double blind crossover, 14 people with refractory trigemi-
nal neuralgia using either carbamazepine or phenytoin) found that
lamotrigine versus placebo in addition to the current medication
increased the proportion of people who improved after 2 weeks of
treatment (postcrossover results: 10/13 [77%] with lamotrigine v

8/14 [57%] with placebo; ARI +20%, 95% CI –16% to +55%).20

This RCT was a small study and lamotrigine was used in addition to
existing treatment. The crossover design and short period of treat-
ment limits interpretation.

Trigeminal neuralgia
N

eurologicaldisorders
1759

 BMJ Publishing Group Ltd 2004



OPTION BACLOFEN

We found insufficient evidence on the effects of baclofen versus placebo
or versus other active drugs.

Benefits: Versus placebo: We found no RCTs of sufficient quality (see
comment below). Versus other active drugs: We found no RCTs of
sufficient quality (see comment below).

Harms: Baclofen is associated with transient sedation and loss of muscle
tone. Abrupt discontinuation may cause seizures and hallucina-
tions. One small, poor quality trial comparing racemic baclofen
versus L-baclofen reported dizziness, confusion, or lethargy (6/15
[40%] v 1/15 [7%]; ARI 33%, 95% CI 3% to 64%; see comment
below).21

Comment: Versus placebo: We found one controlled trial (double blind,
crossover, 10 people, 4 using carbamazepine or phenytoin, not
clearly randomised).22 Postcrossover analysis found that baclofen
compared with placebo in addition to pre-existing treatment
increased the proportion of people with relief of pain after treatment
for 2 weeks (7/10 [70%] with baclofen v 1/10 [10%] with pla-
cebo).22 Racemic versus L-baclofen: We found one trial (double
blind crossover, 15 people, not clearly randomised) that compared
racemic (standard) baclofen versus L-baclofen over 2 weeks.21 It
found no significant difference in response (9/15 [60%] with
L-baclofen v 6/15 [40%] with racemic baclofen; ARI +20%, 95% CI
–16% to +56%). Some people included in the study were also
taking other treatments, making interpretation difficult.

OPTION PROPARACAINE HYDROCHLORIDE EYE DROPS

One RCT found no significant difference in pain at 30 days between
placebo and a single application of proparacaine hydrochloride eye drops
to the eye on the same side as the pain.

Benefits: Versus placebo: We found no systematic review but found one
double blind RCT (47 people with trigeminal neuralgia) of
proparacaine hydrochloride versus placebo instilled for 20 minutes
on the same side as the trigeminal neuralgia on one occasion
only.23 It found no significant reduction of pain after 3, 10, and 30
days (at 30 days: 6/25 [24%] improved with proparacaine v 5/22
[23%] with placebo; ARI +1.3%, 95% CI –23% to +26%).

Harms: None reported.

Comment: None.

OPTION OTHER DRUGS

We found insufficient evidence about effects of phenytoin, clonazepam,
sodium valproate, gabapentin, mexiletine, oxcarbazepine, or topiramate
in people with trigeminal neuralgia.

Benefits: We found no systematic review and no RCTs of sufficient quality
examining the effects of phenytoin, clonazepam, sodium valproate,
gabapentin, mexiletine, oxcarbazepine, or topiramate in people with
trigeminal neuralgia (see comment below).
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Harms: See harms of antiepileptic drugs under epilepsy, p 1655. Harms of
mexiletine include dizziness, nausea, vomiting, confusion, and
tremor.24 The crossover RCT (see comment below) reported adverse
effects with topiramate included irritability and diarrhoea (in 2
people) and fatigue/sedation, hyperactivity, nausea, abdominal
cramps, lightheadedness, and cognitive impairment (in 1 person
each).25

Comment: We found one double blind crossover RCT (3 people with trigeminal
neuralgia) that compared 12 weeks of topiramate (25 mg/day
titrated up to 600 mg/day) versus placebo.25 Titration was by weekly
telephone assessment of symptoms. Washout period between
crossover was 2 weeks. The trial found that topiramate reduced
pain (on a 10 point scale) compared with placebo in all three people
(P = 0.04).25 However, the trial was at high risk of detecting effects
by chance. An extended confirmatory study in which two people
continued to take medication for three 8 week segments (4 weeks
of placebo and 4 weeks of topiramate assigned in random order)
found no significant pain reduction with topiramate compared with
placebo.25 Concurrent medications continued during the study
included carbamazepine and baclofen in one person, clonazepam
and tricyclic antidepressants in one person, and carbamazepine
and gabapentin in one person.25

OPTION CRYOTHERAPY OF PERIPHERAL NERVES

We found no RCTs on the effects of cryotherapy (see glossary, p 1764) in
people with trigeminal neuralgia.

Benefits: We found no RCTs.

Harms: We found no RCTs.

Comment: We found many articles that reported studies of limited reliability,
duplicated data, or included people with different types of pain.

OPTION NERVE BLOCK

We found no RCTs comparing nerve block versus placebo or no treatment.
Small RCTs provided insufficient evidence about the effects of nerve
block with streptomycin plus lidocaine compared with nerve block with
lidocaine alone.

Benefits: Nerve block versus placebo or no treatment: We found no
systematic review and no RCTs. Local anaesthetic versus
streptomycin plus local anaesthetic: We found two RCTs com-
paring injections of streptomycin 1 g plus lidocaine (2 mL of 2%
solution) versus lidocaine injections alone (1 injection weekly for 5
weeks).26,27 The first RCT included 18 people with trigeminal
neuralgia who had previously responded poorly to lidocaine injec-
tion alone (≤ 24 hours’ pain relief from lidocaine alone). One person
who did not gain pain relief from allocated treatment was excluded
(see comment below). One week after the final injection, combined
streptomycin plus lidocaine improved the chance of being pain free
compared with lidocaine alone (AR for being pain free: 89% with
combined injection v 38% with lidocaine alone; ARR 51%; CI not
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provided; P = 0.04). After 30 months the RCT found no significant
difference between treatments (AR for being pain free: 33% with
combined injection v 25% with lidocaine alone; ARR 8%; CI not
provided; P = 0.38).26 The second RCT compared weekly injections
of streptomycin 1 g plus lidocaine (3 mL of 2% solution) versus
lidocaine alone for 5 weeks in a randomised crossover design
involving 20 people with idiopathic or traumatic trigeminal neural-
gia. It found no significant short term differences between the
groups in severity or frequency of pain as assessed clinically and
from pain diaries.27

Harms: People found the injections painful and some refused to have
further injections.27 No sensory changes or other adverse effects
were reported.

Comment: Neither trial reported the method of randomisation. One trial had
short follow up and reliability of results may have been limited by
selection bias (see benefits above).27 Streptomycin was used on
the assumption that it causes a long term peripheral nerve block.

OPTION PERIPHERAL ALCOHOL INJECTIONS

We found no RCTs on the effects of injecting peripheral nerves with
alcohol in people with trigeminal neuralgia.

Benefits: We found no RCTs.

Harms: We found no RCTs.

Comment: None.

OPTION PERIPHERAL NEURECTOMY

We found no RCTs on the effects of peripheral neurectomy in people with
trigeminal neuralgia.

Benefits: We found no RCTs.

Harms: We found no RCTs.

Comment: None.

OPTION PERIPHERAL RADIOFREQUENCY THERMOCOAGULATION

We found no RCTs on the effects of peripheral radiofrequency
thermocoagulation in people with trigeminal neuralgia.

Benefits: We found no RCTs.

Harms: We found no RCTs.

Comment: None.

OPTION STEREOTACTIC RADIOSURGERY

We found insufficient evidence about the effects of stereotactic
radiosurgery in people with trigeminal neuralgia.
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Benefits: We found no RCTs comparing stereotactic radiosurgery versus
placebo or versus other treatments. We found one RCT comparing
different radiosurgery regimens (see comment below).28

Harms: One RCT comparing two different radiosurgery regimens reported
numbness (8/43 [19%] with two isocentres v 3/44 [7%] with one
isocentre), mild paraesthesia (5/43 [12%] with two isocentres v

4/44 [9%] with one isocentre), and severe paraesthesia (1/43 [2%]
with two isocentres v 0/44 [0%] with one isocentre; see comment
below).28

Comment: One RCT (87 people with trigeminal neuralgia) compared radiosur-
gery using either one isocentre or two isocentres, the latter regimen
to treat a longer length of the trigeminal nerve.28 It found similar
rates of maximal pain control (no pain with or without drugs: 29/44
[66%] with one isocentre v 28/43 [65%] with two isocentres) and
pain control at final follow up (no pain with or without drugs: 20/44
[45%] with one isocentre v 23/43 [53%] with two isocentres).28 The
median follow up was 26 months (range 1–36 months).28 People in
the RCT took additional pain medication which was not specified. It
reported more complications in the two isocentre group (see harms
above), but pain outcomes were similar in both groups.28 Typically,
pain relief with radiosurgery is not immediate.

OPTION PERIPHERAL INJECTION OF PHENOL

We found no RCTs on the effects of peripheral nerve injection with phenol
in people with trigeminal neuralgia.

Benefits: We found no RCTs.

Harms: We found no RCTs.

Comment: None.

OPTION PERIPHERAL ACUPUNCTURE

We found no RCTs on the effects of peripheral acupuncture in people with
trigeminal neuralgia.

Benefits: We found no RCTs.

Harms: We found no RCTs.

Comment: None.

OPTION PERIPHERAL LASER TREATMENT

We found insufficient evidence on the effects of peripheral laser
treatment (see glossary, p 1764) in people with trigeminal neuralgia.

Benefits: We found no RCTs of sufficient quality.

Harms: We found no RCTs of sufficient quality.

Comment: We found one RCT (35 people with trigeminal neuralgia) comparing
helium neon laser (3 treatments/week for 10 weeks, 1 mW,
632.5 nm, 20 Hz applied for 20 seconds on skin overlying the
trigger nerve and 30 seconds on painful areas of the face) versus
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sham treatment with apparatus that emitted no light.29 The trial did
not compare the two groups directly. However, it found that mean
pain score significantly improved from baseline at weeks 6 and 7
with laser, but did not change significantly from baseline for any
week with sham treatment. This reanalysis has limited reliability.

GLOSSARY
Cryotherapy After surgical exposure of the trigger nerve, three freeze–thaw cycles
are applied under local anaesthesia and sedation as necessary.
Peripheral laser treatment Laser irradiation of skin overlying the trigger nerve.

REFERENCES
1. Anonymous. Classification of chronic pain.

Descriptors of chronic pain syndromes and

definitions of pain terms. Seattle: IASP Press,
1994.

2. Katusic S, Williams DB, Beard CM, et al.
Epidemiology and clinical features of idiopathic
trigeminal neuralgia and glossopharyngeal
neuralgia: similarities and differences, Rochester,
Minnesota, 1945–1984. Neuroepidemiology

1991;10:276–281.
3. Zakrzewska JM. Trigeminal neuralgia. London: WB

Saunders, 1995.
4. Zakrzewska JM, Hamlyn PJ. Facial pain. In:

Crombie IKCPR, Linton SJ, LeResche L, et al, eds.
Epidemiology of pain. Seattle: IASP,
1999:171–202.

5. Katusic S, Beard CM, Bergstralh E, et al.
Incidence and clinical features of trigeminal
neuralgia, Rochester, Minnesota, 1945–1984.
Ann Neurol 1990;27:89–95.

6. Munoz M, Dumas M, Boutros-Toni F, et al. A
neuro-epidemiologic survey in a Limousin town.
Rev Neurol (Paris) 1988;144:266–271.

7. Burchiel KJ. Pain in neurology and neurosurgery:
tic douloureux (trigeminal neuralgia). In: Campbell
JN, ed. Pain 1996 – an updated review. Seattle:
IASP Press, 1996:41–60.

8. Rothman KJ, Monson RR. Epidemiology of
trigeminal neuralgia. J Chronic Dis 1973;26:3–12.

9. Rothman KJ, Monson RR. Survival in trigeminal
neuralgia. J Chronic Dis 1973;26:303–309.

10. Zakrzewska JM, Patsalos PN. Long term cohort
study comparing medical (oxcarbazepine) and
surgical management of infractable trigeminal
neuralgia. Pain 2002; 95:259–266.

11. Wiffen P, Collins S, McQuay H, et al.
Anticonvulsant drugs for acute and chronic pain.
In: The Cochrane Library, Issue 1, 2003. Oxford:
Update Software. Search date 1999; primary
sources Medline, Embase, Sigle, Cochrane
Controlled Trials Register, and hand searches of
40 medical journals and published reports.

12. McQuay H, Carroll D, Jadad AR, et al.
Anticonvulsant drugs for management of pain: a
systematic review. BMJ 1995;311:1047–1052.
Search date 1994; primary sources Medline and
hand searches of 40 medical journals, reference
lists, and published reports.

13. Sweetman SC (Ed). Martindale: the complete drug

reference. 33rd ed. London: Pharmaceutical
Press, 2002.

14. Campbell FG, Graham JG, Zilkha KJ. Clinical trial
of carbazepine (Tegretol) in trigeminal neuralgia. J

Neurol Neurosurg Psychiatry 1966;29:265–267.
15. Taylor JC, Brauer S, Espir MLE. Long-term

treatment of trigeminal neuralgia with
carbamazepine. Postgrad Med J 1981;57:16–18.

16. Lechin F, van der Dijs B, Lechin ME, et al.
Pimozide therapy for trigeminal neuralgia. Arch

Neurol 1989;46:960–963.
17. Committee on Safety of Medicines/Medicines

Control Agency. Cardiac arrhythmias with pimozide
(Orap). Current Problems 1995;21:2.

18. Lindstrom P, Lindblom V. The analgesic effect of
tocainide in trigeminal neuralgia. Pain

1987;28:45–50.
19. Denaro CP, Benowitz NL. Poisoning due to class

1B antiarrhythmic drugs. Lignocaine, mexiletine
and tocainide. Med Toxicol Adverse Drug Exp

1989;4:412–428.
20. Zakrzewska JM, Chaudhry Z, Patton DW, et al.

Lamotrigine in refractory trigeminal neuralgia:
results from a double-blind placebo controlled
crossover study. Pain 1997;73:223–230.

21. Fromm GH, Terrence CF. Comparison of L-baclofen
and racemic baclofen in trigeminal neuralgia.
Neurology 1987;37:1725–1728.

22. Fromm GH, Terrence CF, Chattha AS. Baclofen in
the treatment of trigeminal neuralgia: double-blind
study and long-term follow-up. Ann Neurol

1984;15:240–244.
23. Kondziolka D, Lemley T, Kestle JR, et al. The effect

of single-application topical ophthalmic anesthesia
in patients with trigeminal neuralgia. A randomized
double-blind placebo-controlled trial. J Neurosurg

1994;80:993–997.
24. Wooten JM, Earnest J, Reyes J. Review of

common adverse effects of selected
antiarrhythmic drugs. Crit Care Nurs Q

2000;22:23–38.
25. Gilron I, Booher SL, Rowan JS, et al. Topiramate in

trigeminal neuralgia: a randomized,
placebo-controlled multiple crossover pilot study.
Clin Neuropharmacol 2001;24:109–112

26. Stajcic Z, Juniper RP, Todorovic L. Peripheral
streptomycin/lidocaine injections versus lidocaine
alone in the treatment of idiopathic trigeminal
neuralgia. A double blind controlled trial. J

Craniomaxillofac Surg 1990;18:243–246.

27. Bittar GT, Graff-Radford SB. The effects of
streptomycin/lidocaine block on trigeminal
neuralgia: a double blind crossover placebo
controlled study. Headache 1993;33:155–160.

28. Flickinger JC, Pollock BE, Kondziolka D, et al. Does
increased nerve length within the treatment
volume improve trigeminal neuralgia radiosurgery?
A prospective double–blind, randomized study. Int

J Radiation Oncology Biol Phys 2001;51:449–54.

29. Walker JB, Akhanjee LK, Cooney MM, et al. Laser
therapy for pain of trigeminal neuralgia. Clin J Pain

1988;3:183–187.

Trigeminal neuralgia
N

eu
ro

lo
gi

ca
ld

is
or

de
rs

1764

 BMJ Publishing Group Ltd 2004



Joanna M Zakrzewska
Barts and the London Queen Mary’s

School of Medicine and Dentistry
London

UK

Benjamin C Lopez
Mr

Department of Neurosurgery
Barts and the London NHS Trust

London
UK

Competing interests: JMZ has been reimbursed by
GlaxoWellcome (manufacturer of lamotrigine) for

attending a conference and for conducting the lamotrigine
RCT. BCL none declared.

Trigeminal neuralgia
N

eurologicaldisorders
1765

 BMJ Publishing Group Ltd 2004



Aphthous ulcers (recurrent)
Search date August 2003

Stephen Porter and Crispian Scully CBE

QUESTIONS

Effects of treatments . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .1767

INTERVENTIONS

Likely to be beneficial
Chlorhexidine . . . . . . . . . . . .1769

Unknown effectiveness
Topical corticosteroids . . . . . .1767

Unlikely to be beneficial
Hexitidine . . . . . . . . . . . . . . .1769

To be covered in future updates
Barrier techniques
Laser
Low intensity ultrasound
Novel toothpastes
Other drug treatments

Key Messages

¶ Chlorhexidine RCTs found that chlorhexidine gluconate mouth rinses reduced
the severity of each episode of ulceration, but did not effect the incidence of
ulceration. Limited evidence from one RCT suggests that 0.2% chlorhexidine
gel may reduce the incidence and duration of ulceration compared with control
preparation. RCTs found that chlorhexidine reduced the mean severity of pain
compared with an inert preparation.

¶ Topical corticosteroids Small RCTs found that topical corticosteroids reduced
the number of ulcer days compared with control. RCTs found no consistent
effect of topical corticosteroids on the incidence of new ulcers compared with
control preparations. They found weak evidence that topical corticosteroids
may reduce the duration and pain of ulcers and hasten pain relief without
causing notable local or systemic adverse effects.

¶ Hexitidine Limited evidence from single RCTs found no significant difference in
any of the reported outcomes between hexitidine mouthwash or a proprietary
antibacterial mouthwash and control mouthwashes.
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DEFINITION Recurrent aphthous ulcers are superficial and rounded, with painful
mouth ulcers usually occurring in recurrent bouts at intervals of a
few days to a few months.1

INCIDENCE/
PREVALENCE

The point prevalence of recurrent aphthous ulcers in Swedish adults
has been reported as 2%.1 Prevalence may be 5–10% in some
groups of children. Up to 66% of young adults give a history
consistent with recurrent aphthous ulceration.

AETIOLOGY/
RISK FACTORS

The causes of aphthous ulcers remain unknown. Associations with
haematinic deficiency, infections, gluten sensitive enteropathy,
food sensitivities, and psychological stress have rarely been con-
firmed. Similar ulcers are seen in Behçet’s syndrome. Local physical
trauma may initiate ulcers in susceptible people. Recurrent aph-
thous ulcers are uncommon on keratinised oral mucosal surfaces,
and the frequency of recurrent aphthous ulcers may fall if patients
cease any tobacco smoking habit.

PROGNOSIS About 80% of people with recurrent aphthous ulcers develop a few
ulcers smaller than 1 cm in diameter that heal within 5–14 days
without scarring (the pattern known as minor aphthous ulceration).
The episodes recur typically after an interval of 1–4 months. One in
10 people with recurrent ulceration may have multiple minute
ulcers (herpetiform ulceration). Likewise, one in 10 sufferers has a
more severe form (major aphthous ulceration), with lesions larger
than 1 cm that may recur after a shorter interval and can cause
scarring. The majority of trials in this review have focused upon the
treatment of minor aphthous ulceration.

AIMS OF
INTERVENTION

To reduce the severity of the episode and the incidence, duration,
and pain of ulceration with minimal adverse effects.

OUTCOMES Ulcer day index: The sum of the number of ulcers each day over a
period, usually 4–8 weeks, which indicates the severity of the
episode and reflects the mean prevalence and duration of ulcers;
number of ulcer free days during a specified period; Incidence of
new ulcers: Number of new ulcers appearing within a specified
period, usually 4–8 weeks; Duration of ulceration: mean duration
of individual ulcers (difficult to determine because of uncertainty in
detecting the point of complete resolution); Severity of pain:
symptom score based on subjective pain severity recorded in
categories on a questionnaire (e.g. from 0–3, ranging from no pain
to severe pain) or on a 10 cm visual analogue scale; User
preference: preference of people for one treatment over another.
The diameter of lesions is a proxy measure of these clinical
outcomes.

METHODS Clinical Evidence search and appraisal August 2003.

QUESTION What are the effects of treatments for recurrent
aphthous ulcers?

OPTION TOPICAL CORTICOSTEROIDS

Small RCTs found that topical corticosteroids reduced the number of
ulcer days compared with control. RCTs found no consistent effect of
topical corticosteroids on the incidence of new ulcers compared with
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control preparations. They found weak evidence that topical
corticosteroids may reduce the duration and pain of ulcers and hasten
pain relief without causing notable local or systemic adverse effects.

Benefits: We found no systematic review but found nine RCTs of corticoster-
oids versus placebo that reported clinical outcomes in people with
recurrent aphthous ulcers (see table 1, p 1771).2–9 Overall, one
RCT found larger effect sizes than the others.2 Ulcer days index:
We found four RCTs reporting data on the number of ulcer
days.2,4,5,7 They found that topical corticosteroids reduced the
number of ulcer days compared with control, although the reduction
was significant in only two of the RCTs. Incidence of new ulcers:
Five crossover RCTs (102 people) reported inconsistent effects on
the incidence of new ulcers.2,4,5 One RCT found no effect on
reducing frequency of ulcer recurrence during follow-up in either
treatment or control groups.8 Duration of ulceration: We found six
RCTs reporting data on ulcer duration three of which had a crossover
design, but the data were not comparable.3,4,6–9 RCTs reported the
mean duration of ulcers with topical corticosteroids compared with
control preparations but found no consistent effect.3,6,8,9 One RCT
found that topical corticosteroids significantly increased the propor-
tion of people who had mean ulcer duration ≤ 6 days compared with
control preparations.6 One RCT found that topical corticosteroids
significantly reduced the total number of ulcer days compared with
control preparations.8 Two RCTs found no difference between treat-
ment and control groups.3,9 Severity of pain: Four RCTs, three of
which had a crossover design, reported on severity of pain with
topical corticosteroids versus control, but all presented their results
in different ways.6–9 One RCT found that topical corticosteroids
significantly increased the proportion of people with pain relief
compared with a control preparation.6 The first crossover RCT found
that topical corticosteroids reduced symptom scores compared with
a control preparation, but the difference was not significant.7 The
second crossover RCT found that topical corticosteroids significantly
increased the proportion of people with reduced pain severity
compared with a control preparation.8 The third crossover RCT
found that the pain score fell with time in both treatment and
control groups (see comment below), but the rate of fall was
significantly faster when using topical corticosteroids
(P< 0.0001).9 User preference: Two crossover RCTs found that
more users preferred topical corticosteroids than control
preparations.4,6

Harms: In five of the nine RCTs, no adverse effects were found.2,3,6–8 One
RCT reported adrenal suppression in one man using betametha-
sone disodium phosphate.5 However, limited studies of adrenal
function found no evidence that 0.05% fluocinonide in adhesive
paste and betamethasone-17-valerate mouth rinse caused adrenal
suppression.8,15 Two RCTs gave no information on adverse
effects.4,9

Comment: The trials differed in many ways: selection of people, type of topical
corticosteroid and formulation used, control preparation used
(although this was usually a base without topical steroid), duration
of treatment, reported outcomes, and design (double or single
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blind, parallel group or crossover, use of washout period or not). In
one crossover RCT, the pain score fell during the course of the trial
irrespective of the treatment received.9 The study did not make
clear if the effect of such sequencing had been allowed for.
Withdrawal rates were high. Most people in the trials had more
severe ulceration than the average person with recurrent aphthous
ulceration.

OPTION CHLORHEXIDINE AND SIMILAR AGENTS

RCTs found that chlorhexidine gluconate mouth rinses reduced the
severity of each episode of ulceration, but did not effect the incidence of
ulceration. Limited evidence from one RCT suggests that 0.2%
chlorhexidine gel may reduce the incidence and duration of ulceration
compared with control preparation. RCTs found that chlorhexidine
reduced the mean severity of pain compared with an inert preparation.
Limited evidence from single RCTs found no significant difference in any
of the reported outcomes between hexitidine mouthwash or a proprietary
antibacterial mouthwash and control mouthwashes.

Benefits: We found no systematic review but found five RCTs (203 people
with recurrent aphthous ulceration) comparing chlorhexidine gluco-
nate or similar preparations versus inactive control preparations
(see table 1, p 1771).10–14 Four of the RCTs used a crossover
design with a randomised sequence comparing a control prepara-
tion versus 1% chlorhexidine gel,10 0.2% chlorhexidine gel,11 0.2%
chlorhexidine mouthwash,12 or 0.1% hexetidine mouthwash.13 One
RCT compared a proprietary antibacterial rinse with a hydroalcoholic
control.14 Ulcer days index: Three RCTs reported the ulcer days
index.11–13 Two RCTs found that chlorhexidine significantly reduced
the ulcer day index compared with a control preparation.11,12 One of
these RCTs found that chlorhexidine significantly increased the
number of ulcer free days per 6 weeks of treatment compared with
an inert preparation.12 A third RCT found that hexitidine had no
significant effect on the ulcer day index compared with a control
preparation.13 Incidence of ulceration: All five RCTs reported the
number of ulcers, defined as either the total number of ulcers or the
number of new ulcers with each treatment per week.10–14 Only one
RCT, using 0.2% chlorhexidine gel, found that active treatment
significantly reduced the number of new ulcers (see comment
below).11 Duration of ulceration: The mean duration of individual
ulcers was reported in four of the RCTs.10,12–14 The mean duration
of individual ulcers was reduced by active treatment in all four RCTs,
but the difference was significant in only one RCT, using 1%
chlorhexidine gel,10 and the mean difference was less than 1 day in
the others. Three RCTs found that the number of ulcers fell during
the course of the study, irrespective of the treatment received (see
comment below).12–14 Severity of pain: All five RCTs reported on
pain severity scores.10–14 Two RCTs found that chlorhexidine signifi-
cantly reduced the mean severity of pain compared with an inert
preparation.10,11 One RCT of a proprietary antibacterial mouthwash
versus the alcohol-containing control preparation found no signifi-
cant difference in pain severity between the treatment groups, but
found a large improvement in clinical outcomes in both groups
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compared with baseline levels (see comment below).14 User
preference: One RCT found no significant difference in user pref-
erence between treatments, but found that many more people
preferred the second treatment rather than the first treatment.13

Harms: One RCT found that chlorhexidine had a bitter taste and was
associated with brown staining of teeth and tongue and with
nausea.11 In one RCT, one person reported a severe inflammation
of the gums during the treatment with 0.1% hexitidine mouth-
wash.13 Three RCTs gave no information on adverse events.10,12,14

Comment: Four of the RCTs used a crossover design and reported high
withdrawal rates. A consistent observation was that outcomes
improved during the course of the trials irrespective of the treatment
received. One of the studies did not make clear if the effect of
sequencing had been allowed for.11 However, data were available
from only 12/26 people who were recruited, and it is not clear if
there was a balanced sequencing of active and placebo treatments
among these people. The parallel group trial had fewer withdrawals:
106 people with recurrent aphthous ulceration were recruited and
96 completed the study.14 Analysis was not by intention to treat and
the method of randomisation was not specified. People recruited to
the trials might not be typical of the average person with recurrent
aphthous ulceration.
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Burning mouth syndrome
Search date June 2003

John Buchanan and Joanna Zakrzewska

QUESTIONS

Effects of treatments . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .1776

INTERVENTIONS

Likely to be beneficial
Cognitive behavioural therapy.1776

Unknown effectiveness
Antidepressants . . . . . . . . . .1777
Benzydamine hydrochloride . .1779
Dietary supplements . . . . . . .1777
Hormone replacement therapy in

postmenopausal women. . .1776

Key Messages

¶ Cognitive behavioural therapy One small RCT found that cognitive behav-
ioural therapy reduced symptom intensity in people with resistant burning
mouth syndrome after 6 months compared with placebo treatment.

¶ Dietary supplements We found insufficient evidence from three small meth-
odologically flawed RCTs to draw reliable conclusions about the effects of
alphalipoic acid in people with burning mouth syndrome. We found no RCTs
evaluating other vitamin or coenzyme supplements.

¶ Hormone replacement therapy in postmenopausal women We found
limited evidence from one small methodologically flawed RCT that tibolone
improved symptoms compared with oryzanol plus vitamin E at 6 months.

¶ Antidepressants; benzydamine hydrochloride We found insufficient evi-
dence on the effects of these interventions.
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DEFINITION Burning mouth syndrome is a psychogenic or idiopathic burning
discomfort or pain affecting people with clinically normal oral
mucosa in whom a medical or dental cause has been excluded.1–3

Terms previously used to describe what is now called burning mouth
syndrome include glossodynia, glossopyrosis, stomatodynia, sto-
matopyrosis, sore tongue, and oral dysaesthesia.4 A survey of 669
men and 758 women randomly selected from 48 500 people aged
between 20 and 69 years found that people with burning mouth
also have subjective dryness (66%), take some form of medication
(64%), report other systemic illnesses (57%), and have altered
taste (11%).5 Many studies of people with symptoms of burning
mouth do not distinguish those with burning mouth syndrome (i.e.
idiopathic disease) from those with other conditions (such as
vitamin B deficiency), making results unreliable. Local and systemic
factors (such as infections, allergies, ill fitting dentures,6 hypersen-
sitivity reactions,7 and hormone and vitamin deficiencies8–10) may
cause the symptom of burning mouth and should be excluded
before diagnosing burning mouth syndrome.

INCIDENCE/
PREVALENCE

Burning mouth syndrome mainly affects women,11–13 particularly
after the menopause when its prevalence may be 18–33%.14 One
recent study in Sweden found a prevalence of 4% for the symptom
of burning mouth without clinical abnormality of the oral mucosa
(11/669 [2%] men, mean age 59 years; 42/758 [6%] women,
mean age 57 years), with the highest prevalence (12%) in women
aged 60–69 years.5 Reported prevalence in general populations
varies from 1%15 to 15%.11 Incidence and prevalence vary accord-
ing to diagnostic criteria,4 and many studies included people with
the symptom of burning mouth rather than with burning mouth
syndrome as defined above.

AETIOLOGY/
RISK FACTORS

The cause is unknown, and we found no good aetiological studies.
Possible causal factors include hormonal disturbances associated
with the menopause,12–14 psychogenic factors (including anxiety,
depression, stress, life events, personality disorders, and phobia of
cancer),6,16,17 and neuropathy in so-called supertasters (see glos-
sary, p 1779).18

PROGNOSIS We found no prospective cohort studies or other reliable evidence
describing the natural history of burning mouth syndrome.19 We
found anecdotal reports of at least partial spontaneous remission in
about half of people with burning mouth syndrome within 6–7
years.16

AIMS OF
INTERVENTION

To alleviate symptoms, with minimal adverse effects.

OUTCOMES Self reported relief of symptoms (burning mouth, altered taste, dry
mouth); incidence and severity of anxiety and depression; quality of
life using a validated ordinal scale.

METHODS Clinical Evidence search and appraisal June 2003.

Burning mouth syndrome
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QUESTION What are the effects of treatments?

OPTION COGNITIVE BEHAVIOURAL THERAPY

One small RCT found that cognitive behavioural therapy reduced symptom
intensity in people with resistant burning mouth syndrome after 6 months
compared with placebo treatment.

Benefits: We found one systematic review (search date 2000, 1 RCT, 30
people).20 The small RCT identified by the review (30 people with
resistant burning mouth syndrome) compared cognitive behavioural
therapy (12–15 sessions of 1 hour/week) versus a control group
who received similar attention but without the cognitive behavioural
therapy sessions. It found that cognitive behavioural therapy signifi-
cantly reduced the intensity of symptoms at 6 months (measured
on a visual analogue scale ranging from 1 = endurable to 7 = unen-
durable; mean pretreatment score: 5.0 with cognitive behavioural
therapy v 4.3 with placebo; mean score change at 6 months: –3.6
with cognitive behavioural therapy v +0.4 with placebo; P < 0.001;
AR for being symptom free at 6 months: 4/15 [27%] with cognitive
behavioural therapy v 0/15 [0%] with placebo; significance not
reported).20

Harms: The RCT provided no information on adverse effects.20

Comment: The trial was small and individual characteristics of the two groups
were not described; therefore, the groups may not have been
comparable. The visual analogue scale for assessing oral burning
was not validated.20

OPTION HORMONE REPLACEMENT THERAPY IN
POSTMENOPAUSAL WOMEN

We found limited evidence from one small methodologically flawed RCT
that tibolone improved symptoms compared with oryzanol plus vitamin E
at 6 months.

Benefits: We found one systematic review (search date 2000), which identi-
fied no RCTs of sufficient quality.20 We found one subsequent RCT
(56 postmenopausal women), which compared oral tibolone
(2.5 mg daily) versus oryzanol (30 mg three times daily) plus vita-
min E (100 mg three times daily). The study had several methodo-
logical flaws (see comment below).21 It found that tibolone signifi-
cantly improved symptoms compared with oryzanol plus vitamin E at
3 and 6 months (AR for improvement at 3 months: 84.6% with
tibolone v 13.3 % with oryzanol plus vitamin E; P < 0.005; AR for
improvement at 6 months: 88.5% with tibolone v 16.7% with
oryzanol plus vitamin E; P < 0.005).

Harms: Adverse effects of hormone replacement therapy are well docu-
mented (see oestrogens under menopausal symptoms, p 2459).

Comment: We found three non-randomised intervention studies with no clear
diagnostic criteria or outcome measures.22–24 The subsequent RCT
(which was reported in Chinese) has a number of design weak-
nesses, which suggest that the results need to be interpreted with
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caution.21 It gives no clear definition of burning mouth syndrome; it
does not specify the method of randomisation; the study was not
blinded; the scale used for assessing improvement of symptoms
was not validated, and there were important differences between
the groups at baseline.

OPTION DIETARY SUPPLEMENTS

We found insufficient evidence from three small methodologically flawed
RCTs to draw reliable conclusions about the effects of alphalipoic acid in
people with burning mouth syndrome. We found no RCTs evaluating other
vitamin or coenzyme supplements.

Benefits: We found one systematic review (search date 2000, 1 RCT, 42
people)20 and two subsequent RCTs.25,26 All three RCTs evaluated
outcomes on a five point scale (symptoms “worsening”,
“unchanged”, “slight improvement”, “decided improvement”, or
“resolution”). The RCT included in the review compared alphalipoic
acid (600 mg/day for 20 days, followed by 200 mg/day for 10 days)
with placebo. It found that alphalipoic acid significantly improved
symptoms compared with placebo (AR for “slight improvement” or
“decided improvement”: 16/21 [76%] with alphalipoic acid v 3/14
[21%] with placebo; RR 3.6, 95% CI 1.6 to 7.7; NNT 2, 95% CI 1 to
3; follow up period unclear).20 The first subsequent RCT (60 people)
found that alphalipoic acid (200 mg 3 times daily) significantly
improved symptoms after 2 months compared with placebo (AR for
“slight improvement”, “decided improvement”, or “resolution”:
29/30 [97%] with alphalipoic acid v 12/30 [40%] with placebo;
P < 0.0001).25 The second subsequent RCT (80 people) compared
alphalipoic acid (200 mg three times/day), lactoperoxidase mouth
rinse (5–6 times/day), bethanecol (5 mg three times/day), and
placebo.26 It found that alphalipoic acid increased the proportion of
people reporting improvement on the symptom scale at 60 days
compared with the three other treatment options (18/20 [90%]
with alphalipoic acid v 2/20 [10%] with bethanecol v 0/20 [0%] with
lactoperoxidase v 0/20 [0%] with placebo; it is unclear to what
comparison the P value of < 0.0001 refers).

Harms: In the second subsequent RCT, four people in the alphalipoic acid
arm reported heartburn, which settled with ranitidine. Four people
taking bethanecol experienced adverse events, including nausea,
dizziness, cold perspiration, or abdominal pain.26

Comment: The three RCTs of alphalipoic acid were performed by the same
group at overlapping time periods.20,25,26 Therefore, we could not
exclude the possibility that duplicate data may have been reported.
Two of the trials were not clearly reported as being blinded.
Unblinded assessment of subjective outcomes should be inter-
preted with caution.

OPTION ANTIDEPRESSANTS

We found insufficient evidence on the effects of antidepressants in
people with burning mouth syndrome.

Burning mouth syndrome
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Benefits: We found one systematic review20 (search date 2000, 2 RCTs, 290
people of whom 114 had burning mouth syndrome) and one small
subsequent RCT.27 Clomipramine and mianserin: The review
identified one short term RCT (253 people with chronic idiopathic
pain syndrome, including 77 people with burning mouth syndrome)
comparing clomipramine, mianserin, and placebo (see comment
below).20 The study had a number of significant methodological
flaws (see comment below). It found no significant difference in
improvement in pain between the three treatments over 6 weeks
(analysis not by intention to treat; improvement defined as a 50%
reduction in pain scores on a visual analogue scale and the Clinical
Global Impression Scale; results displayed graphically; P = 0.11).
Trazodone: The review identified one double blind RCT (37 women
with burning mouth syndrome) comparing trazodone (200 mg/day)
versus placebo.20 It found no significant difference in pain or related
symptoms between groups measured on a visual analogue scale
(0 mm = best score and 100 mm = worst score) at 8 weeks (mean
score reduction: 14 with trazodone v 13 with placebo; P = 0.01).
Selective serotonin reuptake inhibitors versus amisulpride:
We found one small RCT (76 people), which found similar reduction
in pain score (pain assessed by 10 point visual analogue scale,
higher scores indicating more severe pain) with sertraline (50 mg/
day), paroxetine (20 mg/day), and amisulpride (50 mg/day) at
8 weeks (mean score reduction: 4.4 with sertraline v 3.7 with
paroxetine v 4 with amisulpride; P value not reported).27 However,
the study may have lacked power to detect clinically important
differences among treatments and lacked a placebo comparison.

Harms: Clomipramine and mianserin: Adverse effects of clomipramine,
mianserin, and other antidepressants are documented elsewhere
(see depressive disorders, p 1278). Trazodone: The RCT found
that adverse effects caused 7/18 (39%) people taking trazodone to
withdraw from the trial compared with 2/19 (10%) taking placebo.20

Significantly more people given trazodone experienced dizziness
and drowsiness compared with placebo (dizziness: 11/18 with
trazodone v 1/19 with placebo, P < 0.001; drowsiness: 9/18 with
trazodone v 2/19 with placebo, P < 0.05). Selective serotonin
reuptake inhibitors versus amisulpride: The RCT reported no
serious adverse effects in any treatment group.27

Comment: The trial of clomipramine and mianserin versus placebo included in
the systematic review was too small to exclude an effect of treat-
ment, did not use adequate diagnostic criteria, was of short
duration, and had limited follow up.20 In addition, the review was
not able to identify how many people with burning mouth syndrome
were allocated to each treatment group. Therefore, this study does
not provide sufficient evidence to determine the role of antidepres-
sants in treating burning mouth syndrome. Although the trial of
trazodone versus placebo was well conducted and used several
pertinent outcome measures, including psychological ones, it was
too small and brief to detect clinically important effects.20 In the
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RCT comparing selective serotonin reuptake inhibitors versus ami-
sulpride, 34 people had a concurrent psychiatric diagnosis.27 The
widespread use of antidepressants in burning mouth syndrome may
be because of their effects on neuropathic pain,28 and the asso-
ciation of burning mouth syndrome with generalised anxiety disor-
der, depression, and adverse life events.29

OPTION BENZYDAMINE HYDROCHLORIDE

We found insufficient evidence on the effects of benzydamine
hydrochloride in burning mouth syndrome.

Benefits: We found one systematic review (search date 2000).20 It found one
small RCT (30 people with burning mouth syndrome) comparing
benzydamine hydrochloride oral rinse (15 mL of 0.15% for 1 minute
3 times daily for 4 weeks), placebo, and no treatment. It found no
significant difference in improvement in symptoms between groups
at 4 weeks (AR for improvement: 10% with benzydamine hydrochlo-
ride v 20% with placebo v 10% with no therapy; P value not
reported). However, the trial was too small to exclude a clinically
important difference.20

Harms: No adverse effects were reported.

Comment: Inclusion criteria were well defined. The trial was incompletely
blinded because the third group received no treatment.

GLOSSARY
Supertaster Persons who have the highest density of fungiform papillae, which are
responsible for taste, on the anterior tongue and taste 6–n–propylthiouracil as
intensely bitter.

Substantive changes
Hormone replacement therapy in postmenopausal women One RCT added;21

conclusions unchanged.
Dietary supplements One RCT added;26 conclusions unchanged.
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INTERVENTIONS

PREVENTION
Beneficial
Antifungal prophylaxis in people

undergoing cancer
treatments . . . . . . . . . . . .1784

Antifungal prophylaxis in people
with advanced HIV disease .1791

Likely to be beneficial
Antifungal prophylaxis in

immunocompromised infants
and children . . . . . . . . . . .1787

Unknown effectiveness
Antifungal prophylaxis in people

receiving tissue transplants.1785
Continuous prophylaxis versus

intermittent treatment in people
with HIV infection and acute
episodes of oropharyngeal
candidiasis (in preventing
antifungal resistance) . . . . .1794

Preventive interventions in people
with diabetes. . . . . . . . . . .1788

TREATMENT
Beneficial
Antifungal treatment in

immunocompetent and
immunocompromised infants
and children . . . . . . . . . . .1787

Oral suspension of systemically
absorbed azoles in people with
HIV infection . . . . . . . . . . .1794

Unknown effectiveness
Antifungal treatment for denture

stomatitis . . . . . . . . . . . . .1789
Antifungal treatment in people

undergoing chemotherapy,
radiotherapy, or both treatments
for cancer . . . . . . . . . . . . .1785

Denture hygiene . . . . . . . . . .1790
Treatments in people with

diabetes mellitus . . . . . . . .1788

To be covered in future updates
Prevention and treatment in

neonates
Treatment of systemic candidiasis

Key Messages

Prevention
¶ Antifungal prophylaxis in people undergoing cancer treatments One

systematic review in people undergoing treatment for cancer found that
antifungal drugs reduced the risk of oropharyngeal candidiasis compared with
placebo or no treatment. One review found that drugs that were absorbed or
partially absorbed via the gastrointestinal tract were more effective than
non-absorbed drugs in preventing oral candidiasis.
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¶ Antifungal prophylaxis in people with advanced HIV disease RCTs in
people with HIV infection have found that daily or weekly antifungal prophylaxis
with fluconazole, itraconazole, or nystatin reduces incidence and relapse of
oropharyngeal candidiasis compared with placebo.

¶ Antifungal prophylaxis in immunocompromised infants and children One
large RCT in immunocompromised infants and children found that fluconazole
reduced the incidence of oropharyngeal candidiasis compared with oral nysta-
tin or amphotericin B.

¶ Antifungal prophylaxis in people receiving tissue transplants Two small
RCTs in people with liver transplant found no significant difference in the risk of
oropharyngeal candidiasis between nystatin and fluconazole or clotrimazole.
However, the trials may have lacked power to exclude clinically important
differences. We found insufficient evidence from two RCTs about the effects of
prophylactic chlorhexidine mouth rinse with or without nystatin compared with
placebo in people receiving bone marrow transplant.

¶ Continuous prophylaxis versus intermittent treatment in people with HIV
infection and acute episodes of oropharyngeal candidiasis (in prevent-
ing antifungal resistance) One RCT in people with HIV infection and acute
episodes of oropharyngeal candidiasis found no significant difference in emer-
gence of antifungal resistance between continuous antifungal prophylaxis with
fluconazole and intermittent antifungal treatment with fluconazole.

¶ Preventive interventions in people with diabetes We found no systematic
review or RCTs.

Treatments
¶ Antifungal treatment in immunocompetent and immunocompromised

infants and children RCTs found that miconazole and fluconazole increased
clinical cure of oropharyngeal candidiasis compared with nystatin in immuno-
competent and immunocompromised infants and children.

¶ Oral suspension of systemically absorbed azoles in people with HIV
infection RCTs have found that topical preparations of itraconazole, flucona-
zole, and clotrimazole effectively treat oropharyngeal candidiasis in people with
HIV infection. One RCT found that fluconazole significantly reduced symptoms
and signs of oropharyngeal candidiasis compared with topical nystatin.

¶ Antifungal treatment for denture stomatitis We found insufficient evidence
from small RCTs to compare effects of antifungals versus placebo or versus
each other for treating oropharyngeal candidiasis in people who wear dentures.

¶ Antifungal treatment in people undergoing chemotherapy, radiotherapy,
or both treatments for cancer One systematic review found insufficient
evidence from RCTs about the clinical effects of antifungals compared with
placebo for treating oropharyngeal candidiasis in people undergoing chemo-
therapy or radiotherapy. It also found insufficient evidence about the effects of
different antifungal agents or doses in people with oropharyngeal candidiasis
who are receiving radiotherapy or chemotherapy.

¶ Denture hygiene We found insufficient evidence from RCTs to assess clinical
effects on oropharyngeal candidiasis of mouth rinses, disinfectants, denture
soaks, denture scrubbing, and microwave irradiation of dentures. Microwave
treatment is not suitable for all dentures.

¶ Treatments in people with diabetes mellitus We found no RCTs assessing
treatments for oral candidiasis in people with diabetes mellitus.
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DEFINITION Oropharyngeal candidiasis is an opportunistic mucosal infection
caused, in most cases, by Candida albicans. The four main types of
oropharyngeal candidiasis are: (1) pseudomembranous (thrush), con-
sisting of white discrete plaques on an erythematous background,
located on the buccal mucosa, throat, tongue, or gingivae; (2) ery-
thematous, consisting of smooth red patches on the hard or soft
palate, dorsum of tongue, or buccal mucosa; (3) hyperplastic, consist-
ing of white, firmly adherent patches or plaques, usually bilateral on the
buccal mucosa; and (4) denture induced stomatitis, presenting as
either a smooth or granular erythema confined to the denture bearing
area of the hard palate and often associated with an angular cheilitis.1

Symptoms vary, ranging from none to a sore and painful mouth with a
burning tongue and altered taste. Oropharyngeal candidiasis can
impair speech, nutritional intake, and quality of life.

INCIDENCE/
PREVALENCE

Candida species are commensals in the gastrointestinal tract.
Transmission occurs directly between infected people or on fomites
(objects that can harbour pathogenic organisms). Candida is found
in the mouth of 31–60% of healthy people.2 Denture stomatitis
associated with Candida is prevalent in 65% of denture wearers.2

Oropharyngeal candidiasis affects 15–60% of people with haema-
tological or oncological malignancies during periods of immunosup-
pression.3 Oropharyngeal candidiasis occurs in 7–48% of people
with HIV infection and in over 90% of those with advanced disease.
In severely immunosuppressed people, relapse rates are high
(30–50%) and usually occur within 14 days of stopping treatment.4

AETIOLOGY/
RISK FACTORS

Risk factors associated with symptomatic oropharyngeal candidia-
sis include local or systemic immunosuppression, haematological
disorders, broad spectrum antibiotic use, inhaled or systemic ster-
oids, xerostomia, diabetes, and wearing dentures, obturators, or
orthodontic appliances.1,5 The same strain may persist for months
or years in the absence of infection. In people with HIV infection,
there is no direct correlation between the number of organisms and
the presence of clinical disease. Symptomatic oropharyngeal can-
didiasis associated with in vitro resistance to fluconazole occurs in
5% of people with advanced HIV disease.6 Resistance to azole
antifungals is associated with severe immunosuppression (≤ 50
CD4 cells/mm3), more episodes treated with antifungal drugs, and
longer median duration of systemic azole treatment.7

PROGNOSIS Untreated candidiasis persists for months or years unless associ-
ated risk factors are treated or eliminated. In neonates, spontane-
ous cure of oropharyngeal candidiasis usually occurs after 3–8
weeks.

AIMS OF
INTERVENTION

To resolve signs and symptoms of oropharyngeal candidiasis; to
prevent or delay relapse in immunocompromised people; and to
minimise drug induced resistance, with minimum adverse effects.

OUTCOMES Resolution of signs and symptoms; clinical cure; rate of recurrence
on the basis of scoring of signs and symptoms. Many RCTs report
the results of mycological culture but, whenever possible, this
review has not used these intermediate outcomes because the
relation between the clinical and mycological culture findings is
uncertain.
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METHODS Clinical Evidence search and appraisal February 2003 including a
search for observational studies on dental hygiene. This was sup-
plemented by a search of the author’s library, selecting publications
in English from 1975–2003. We included only systematic reviews
and RCTs that specified oropharyngeal candidiasis in the protocol
design and outcome measurements. RCTs dealing with oesophagi-
tis and invasive, systemic candidal infections were excluded.

QUESTION What are the effects of interventions to prevent and
treat oropharyngeal candidiasis in adults receiving
treatment causing immunosuppression?

OPTION ANTIFUNGAL PROPHYLAXIS IN PEOPLE RECEIVING
CANCER TREATMENTS

One systematic review found that absorbed antifungal drugs reduce the
risk of oropharyngeal candidiasis compared with placebo or unabsorbed
antifungals. It found that partially absorbed antifungal drugs reduce the
risk of oropharyngeal candidiasis compared with placebo; however, there
was significant heterogeneity among studies. The systematic review
found no significant difference in adverse events between absorbed
antifungal drugs and placebo or no treatment.

Benefits: We found one systematic review (search date 2001, 27 RCTS, 4137
people receiving chemotherapy or radiotherapy for cancer) that com-
pared oral and topical antifungal prophylaxis versus placebo, no treat-
ment, or another active intervention.8 The drugs were categorised by
absorption from the gastrointestinal tract. Absorbed antifungals
versus placebo: The review found that absorbed antifungal drugs
(ketoconazole, itraconazole, fluconazole) significantly reduced the risk
of oral candidiasis compared with placebo or no drug treatment (7
RCTs; 1153 people; RR 0.45, 95% CI 0.32 to 0.64).8 Partially
absorbed antifungals versus placebo: The review found that par-
tially absorbed antifungal drugs (miconazole, clotrimazole) significantly
reduced the risk of oral candidiasis compared with placebo or no drug
treatment (4 RCTs; 292 people; RR 0.13, 95% CI 0.06 to 0.27).8

Unabsorbed antifungals versus placebo: The review found that
there was no significant difference in the risk of oral candidiasis
between unabsorbed drugs (nystatin alone, nystatin plus chlorhexi-
dine, amphotericin B alone, or amphotericin B combined with nystatin,
norfloxacin, natamycin, thymostimulin, or chlorhexidine) and placebo
(8 RCTs; 382 people; RR 0.68, 95% CI 0.46 to 1.02).8 However, the
review found significant heterogeneity in the included studies
(P < 0.001). Absorbed versus unabsorbed antifungals: The review
found that absorbed antifungal drugs reduced the risk of oral candidia-
sis compared with unabsorbed antifungal drugs (7 RCTs; 2014 people;
RR 0.40, 95% CI 0.21 to 0.76).8

Harms: The systematic review found no significant difference in adverse
events between absorbed antifungal drugs and placebo (62/437
[14%] with absorbed antifungals v 52/434 [12%] with placebo;
RR 1.18, 95% CI 0.84 to 1.66). The most common adverse events
were abdominal pain, nausea, vomiting, and rash.8

Comment: None.
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OPTION ANTIFUNGAL PROPHYLAXIS IN ADULTS WHO HAVE
RECEIVED TISSUE TRANSPLANTS

Two small RCTs in people with liver transplant found no significant
difference in the risk of oropharyngeal candidiasis between nystatin and
fluconazole or clotrimazole. However, the trials may have lacked power to
exclude clinically important differences. We found insufficient evidence
from two RCTs about effects of prophylactic chlorhexidine mouth rinse
with or without nystatin compared with placebo in people receiving bone
marrow transplant.

Benefits: We found no systematic review. In people receiving liver
transplant: We found two small RCTs in people with liver transplant
comparing different antifungal agents for preventing oropharyngeal
candidiasis.9,10 The first RCT (143 people) found no significant
difference in the risk of oropharyngeal candidiasis between fluco-
nazole and nystatin at 28 days (rate of oropharyngeal candidiasis:
8/76 [11%] with fluconazole v 14/67 [21%] with nystatin; signifi-
cance not stated).9 The second RCT (34 people) found no signifi-
cant difference in the risk of oropharyngeal candidiasis between
clotrimazole and nystatin during hospital stay after transplantation
(rate of oropharyngeal candidiasis: 1/17 [6%] with clotrimazole v

1/17 [6%] with nystatin; significance not stated).10 However, the
RCTs may have lacked power to exclude clinically important differ-
ences. In people receiving bone marrow transplant: We found
two RCTs in people with neutropenia who had received bone marrow
transplants.11,12 The first RCT (51 people) found that chlorhexidine
significantly reduced the risk of oropharyngeal candidiasis com-
pared with placebo at 60 days (2/24 [8%] with chlorhexidine v

15/27 [56%] with placebo; ARR 47%, 95% CI 24% to 54%;
RR 0.15, 95% CI 0.03 to 0.57; NNT 2, 95% CI 2 to 4).11 The
second RCT (86 adults with leukaemia and bone marrow trans-
plant) found no significant difference in the development of oropha-
ryngeal candidiasis between rinses containing saline alone, chlo-
rhexidine alone, nystatin alone, or nystatin plus chlorhexidine (no
statistical analysis available).12

Harms: There was no increased hepatotoxicity, cyclosporin interaction, or
emergence of clinically relevant resistant strains reported in people
receiving antifungal prophylaxis after liver transplantation.9

Comment: The RCTs of chlorhexidine found conflicting results about its effect
on oropharyngeal candidiasis and mucositis,11,12 but the second
RCT had four parallel arms and was not powered to detect a
clinically important difference.12

OPTION ANTIFUNGAL TREATMENT IN PEOPLE RECEIVING
CHEMOTHERAPY AND RADIOTHERAPY

One systematic review found insufficient evidence from RCTs about
clinical effects of antifungals compared with placebo for treating
oropharyngeal candidiasis in people undergoing chemotherapy or
radiotherapy, or about effects of different antifungal agents or doses in
people with oropharyngeal candidiasis who are receiving radiotherapy or
chemotherapy.
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Benefits: We found one systematic review (search date 2001, 8 RCTs, 418
people with cancer receiving chemotherapy, radiotherapy, or both)
that compared antifungal treatment of oral candidiasis versus
placebo or another active intervention.13 Antifungals versus
placebo: The systematic review included two placebo controlled
RCTs. The first small RCT (56 people) found that ketoconazole
significantly decreased oral candidiasis compared with placebo at
14 days (persistence of oral candidiasis: 10/36 [28%] people with
ketoconazole v 16/20 [80%] people with placebo; RR 0.35, 95%
CI 0.20 to 0.61).13 The second small RCT (13 people) included in
the review found no significant difference in the proportion of people
with oral candidiasis between clotrimazole and placebo.13 The
timing to outcome measurement was unclear.13 This RCT may have
lacked statistical power to detect a clinically important effect.
Versus different dosages: One RCT (52 people) included in the
review found no significant difference in clinically assessed cure of
oral candidiasis between a 50 mg troche of clotrimazole and 10 mg
of clotrimazole (persistence of oral candidiasis: 1/26 [4%] with
clotrimazole 50 mg v 1/26 [4%] with clotrimazole 10 mg; RR 1.00,
95% CI 0.07 to 15.15).13 The timing of outcome measurement was
unclear.13 Absorbed drugs versus each other: The systematic
review found no significant difference in clinically assessed cure
rates between different absorbed drugs (2 RCTs; persistence of oral
candidiasis: 6/46 [13%] with fluconazole v 8/44 [18%] with
ketoconazole/itraconazole; RR 0.72, 95% CI 0.27 to 1.88).13

Absorbed versus non-absorbed: The review found three RCTs
comparing absorbed and non-absorbed drugs. There was significant
heterogeneity among the RCTs (P = 0.01).13 One RCT found fluco-
nazole significantly improved clinical cure rates compared with
nystatin. One RCT found no significant difference between ketoco-
nazole and nystatin in clinical or mycological cure rates. One RCT
found fluconazole significantly improved cure rates when assessed
clinically compared with amphotericin B.13 Pooling the results of the
three RCTs, the review found no significant difference between
absorbed and non-absorbed drugs in clinical cure rates (3 RCTs;
persistence of oral candidiasis: 16/105 [15%] with fluconazole/
ketoconazole v 35/102 [34%] with amphotericin/nystatin; RR 0.50,
95% CI 0.11 to 2.27; random effects model). However, given the
heterogeneity of the included studies, these results may not be
robust. We found one subsequent RCT (268 people with head and
neck cancer, 243 evaluated) which compared fluconazole oral
suspension 50 mg once daily with amphotericin B oral suspension
0.5 mg three times daily for 7–14 days.14 It found no significant
difference in rates of clinical cure of oral candidiasis between
fluconazole and amphotericin (clinical cure: 26/123 [21%] with
fluconazole v 17/120 [14%] with amphotericin B).

Harms: The systematic review did not report on harms.13

Comment: In assessing outcomes, the review noted that few RCTs described
the clinical criteria used.13 The review concluded that there were
insufficient trials to make strong recommendations for patient care,
and that there was a need for further well designed, placebo
controlled trials to assess the effectiveness of old and new inter-
ventions for treating oral candidiasis.13
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QUESTION What are the effects of interventions to prevent and
treat oropharyngeal candidiasis in infants and children?

OPTION ANTIFUNGAL PREVENTION IN IMMUNOCOMPROMISED
INFANTS AND CHILDREN

One large RCT in immunocompromised infants and children has found
that fluconazole significantly reduced the incidence of oropharyngeal
candidiasis compared with oral nystatin, amphotericin B, or both. More
people in the fluconazole group withdrew because of adverse events,
though these numbers were small.

Benefits: We found no systematic review. We found one large, unblinded,
multicentre RCT in 502 immunocompromised infants and children
(aged 6 months to 17 years) about to undergo initial or repeat
courses of chemotherapy or radiotherapy for haematological or
oncological malignancies.3 It found that fluconazole significantly
reduced the incidence of oropharyngeal candidiasis compared with
oral polyenes (nystatin, oral amphotericin B, or both) (3/236 [1%]
with fluconazole v 15/249 [6%] with oral polyenes; RR 0.21, 95%
CI 0.06 to 0.72; NNT 21, 95% CI 18 to 58).3 Eighteen of the children
from the multicentre RCT3 were enrolled in a second, small RCT (50
children in total), which compared fluconazole versus oral nystatin for
preventing oropharyngeal candidiasis.15 The RCT found no significant
difference in the incidence of oral candidiasis (2/25 [8%] with
fluconazole v 3/25 [12%] with nystatin; P = 0.63). However, inclu-
sion of pre-treated children may have biased results, and the study
may have lacked power to exclude clinically important differences.

Harms: In the first RCT, adverse events caused 8/245 (3%) children on
fluconazole to withdraw compared with 3/257 (1%) on oral pol-
yenes.3 In the second RCT, no children were withdrawn from the
study, but three children treated with fluconazole reported nausea
and abdominal discomfort and one reported pruritus.15

Comment: None.

OPTION ANTIFUNGAL TREATMENT IN CHILDREN

RCTs found that miconazole and fluconazole increased clinical cure of
oropharyngeal candidiasis compared with nystatin in immunocompetent
and immunocompromised infants and children.

Benefits: We found no systematic review. Immunocompetent infants and
children: We found no placebo controlled RCTs. We found two RCTs
in immunocompetent infants with oropharyngeal candidiasis, which
compared miconazole gel and nystatin suspension and nystatin gel
and one RCT which compared fluconazole and nystatin.16–18 Both
RCTs comparing miconazole and nystatin found that miconazole
significantly increased the rate of clinical cure. The larger RCT (183
infants age < 1 year with signs of oropharyngeal candidiasis) found
that miconazole gel had a significantly increased cure rate
compared with nystatin (at day 5: cure rate 83/98 [85%] with
miconazole gel 25 mg 4 times daily v 18/85 [21%] with nystatin
suspension 100 000 U 4 times daily; P < 0.0001; at day 12:
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97/98 [99%] with miconazole v 46/85 [54%] with nystatin;
P < 0.0001).16 The smaller RCT (95 infants, mean age 5 months,
range 2–17 months with clinical oral thrush) found that miconazole
gel significantly increased clinical cure at 14 days compared with two
brands of nystatin gel preparation (P = 0.0032 and P = 0.00068).17

One RCT (47 infants aged 1–12 months with clinical signs of oral
candidiasis and culture positive for Candida species) compared
nystatin oral suspension 100 000 IU/mL four times daily for 10 days
versus fluconazole suspension 3 mg/kg once daily for 7 days.18 It
found that fluconazole significantly increased clinical cure compared
with nystatin (36 infants evaluated; clinical cure: 15/15 [100%]
with fluconazole v 6/19 [32%] with nystatin, P < 0.0001).18

Immunocompromised infants and children: We found no placebo
controlled RCTs. We found one multicentre RCT (32 centres, 182
immunocompromised infants and children aged 5 months to 14
years), which compared fluconazole suspension 3 mg/kg versus nys-
tatin 400 000 U four times daily for 14 days.19 It found that flucona-
zole significantly increased clinical cure rate compared with nystatin
(78/86 [91%] with fluconazole v 37/73 [51%] with nystatin; RR 1.8,
95% CI 1.6 to 1.9; NNT 2, 95% CI 2 to 3).19 In subgroup analyses of
children with HIV infection, nystatin significantly increased clinical
cure compared with fluconazole (clinical cure: 28/35 [80%] with
fluconazole v 6/29 [21%] with nystatin), and for people with malig-
nancy (clinical cure: 49/50 [98%] with fluconazole v 30/42 [71%]
with nystatin). Clinical relapse rates after 2 weeks were similar (18%
with fluconazole v 24% with nystatin).

Harms: Immunocompetent infants and children: The most common
adverse events with both miconazole and nystatin were vomiting
and, more rarely, diarrhoea, affecting less than 4.5% of infants.16,17

Immunocompromised infants and children: Adverse events
caused 2/94 (2%) children on fluconazole to withdraw versus 0/88
(0%) children on nystatin (P = 0.04).19

Comment: Immunocompetent infants and children: The RCTs were not
blinded nor placebo controlled.16–18 There is potential for observer
bias, but the clinical results were corroborated by mycological
findings, which were blinded.16 The larger RCT was carried out in 26
general practices,16 so it is representative of the context in which
most otherwise healthy infants with oropharyngeal candidiasis
would be treated, especially regarding adherence and cure rate.
Immunocompromised infants and children: Participants
included in the RCT were immunocompromised for different rea-
sons: 64 had HIV infection, 92 had a malignancy, and 26 were
receiving immunosuppressive treatment.19

QUESTION What are the effects of interventions to prevent and treat
oropharyngeal candidiasis in people with diabetes?

OPTION ANTIFUNGAL DRUGS

We found insufficient evidence about prevention or treatment of
oropharyngeal candidiasis in people with diabetes.

Benefits: We found no systematic review or RCTs.
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Harms: We found no RCTs.

Comment: None.

QUESTION What are the effects of interventions for oropharyngeal
candidiasis in people with dentures?

OPTION ANTIFUNGAL DRUGS

We found insufficient evidence from small RCTs to compare effects of
antifungal agents versus placebo or versus each other for treating
oropharyngeal candidiasis in people who wear dentures.

Benefits: We found no systematic review, but found several RCTs. Versus
placebo: Five small RCTs compared topical oral antifungals versus
placebo for the treatment of denture stomatitis.20–24 The first small
RCT (46 people) found that topical oral polyenes (nystatin, ampho-
tericin B) significantly improved clinical cure of denture stomatitis
after 4 weeks of treatment compared with placebo (nystatin v

placebo, P ≤ 0.05; amphotericin B v placebo, P ≤ 0.01).21 The
second small RCT (22 people) found no significant difference
between polyenes and placebo in the clinical appearance of den-
ture stomatitis after 2 weeks of treatment, or 10 days after stopping
treatment.22 The third small RCT (49 people) found no significant
difference between amphotericin B (with or without a hydrogen
peroxide denture cleanser) and placebo in clinical cure.20 The fourth
small RCT (36 people) found no significant difference in the reso-
lution of palatal symptoms between miconazole dental lacquer
(applied to the fit surface of an upper denture as a single applica-
tion) and a placebo lacquer at 14 days (symptom resolution: 54%
with lacquer v 23% with placebo; RR 2.40, 95% CI 0.89 to 3.80).23

The fifth small RCT (38 people) found that fluconazole significantly
increased clinical improvement or cure rates compared with pla-
cebo at 2 and 4 weeks (at 2 weeks: 10/19 [53%] with fluconazole
v 0/18 [0%] with placebo; P < 0.001; at 4 weeks: 5/19 [26%] with
fluconazole v 0/19 [0%] with placebo; P < 0.02).24 Different
antifungal treatments: We found two RCTs.25,26 The first small
RCT (29 people) found no significant difference in clinical cure rate
between fluconazole 50 mg daily for 14 days and amphotericin B
lozenges plus denture cream for 28 days (84% with fluconazole v

90% with amphotericin B).25 Clinical relapse was common in both
groups at 12 weeks. The second RCT (multicentre; 305 elderly
people, 176 with dentures) found no significant difference in
clinical cure between fluconazole 50 mg and amphotericin B 0.5 g.
Wearing dentures did not affect the response to antifungal treat-
ment (clinical cure rate: 151/176 [86%] of denture wearers v

102/124 [82%] of non-denture wearers).26 Different modes of
administration: Two RCTs (41 people27 and 33 people28) com-
pared a single application of miconazole dental lacquer versus
miconazole gel 2% applied to the denture four times daily. Neither
RCT found a significant difference in palatal erythema (largest RCT,
14 days after treatment: 13/20 [65%] with lacquer v 16/21 [76%]
with gel; RR of erythema with lacquer v gel: 0.85, 95% CI 0.42 to
1.20).27,28
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Harms: None of the trials exclusively enrolling people with dentures were
large enough to report reliably on adverse effects. In the large RCT
of elderly people, 6/150 (4%) in the fluconazole arm and 0/155
(0%) in the amphotericin arm experienced adverse events, includ-
ing diarrhoea, buccal bitterness, aggravation of pre-existing renal
dysfunction (1 person, withdrawn from RCT), and increased liver
transaminases (1 person, not withdrawn).26

Comment: Co-interventions included professional cleaning of the dentures at
the start of the study, combined with advice on denture hygiene and
advice not to wear the dentures while asleep at night. Because the
fit surface of the denture may act as a reservoir of primary and
recurrent infection, this cleaning and advice may explain the high
clinical cure rate in the placebo groups. The RCTs comparing
different antifungals were not sufficiently powered to detect clini-
cally important differences.

OPTION DENTURE HYGIENE

We found insufficient evidence from RCTs to assess clinical effects on
oropharyngeal candidiasis of mouth rinses, disinfectants, denture soaks,
denture scrubbing, and microwave irradiation of dentures. Microwave
treatment is not suitable for all dentures.

Benefits: We found no systematic review, but found four RCTs.29–32 The first
small crossover RCT (43 people aged 35–73 years) compared daily
soaking of dentures in disinfectant (potassium persulphate 1%)
versus placebo (water, peppermint, dye) for 4 weeks.29 The results
provided for the outcome of stomatitis were difficult to interpret and
therefore no firm conclusions can be drawn. The second RCT (78
people with mild to moderate denture stomatitis) compared three
treatments: mouth rinsing three times daily plus denture soaking
once daily, using an antimicrobial mouth rinse; the same procedure,
using a control mouth rinse, and weekly relining of the fit surface of
the denture (to improve retention and reduce denture trauma) for 4
weeks.30 It found that the antimicrobial mouth rinse significantly
reduced symptoms of denture stomatitis compared with control
mouth rinse (P < 0.01; absolute numbers not provided). The third,
small RCT (34 people in long term care with acrylic dentures and a
positive test for C albicans) compared microwave treatment (den-
tures scrubbed with antibacterial soap and water and then micro-
waved individually for 1 minute at 850 watts on days 1, 5, and 10)
versus control treatment (dentures soaked in 0.2% chlorhexidine
solution overnight for 14 days and scrubbed with antibacterial soap
and water on days 1, 5, and 10).31 Both groups also received the
same course of topical antifungal medication (nystatin lozenges
daily for 14 days). The RCT found no significant difference between
treatments in the rates of dentures recolonised with C albicans after
3 months, although it may have lacked power to excluded a
clinically important difference (RR 0.64, 95% CI 0.38 to 1.06). It
found microwave treatment significantly decreased the proportion
of people with infection of the oral mucosa on cytological smear
after 3 months compared with control dental soak (RR 0.25, 95%
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CI 0.06 to 0.59).31 The fourth small RCT (19 elderly, chronically ill,
institutionalised people receiving nystatin pastilles 3 times daily)
found no additional advantage from nystatin denture soaking solu-
tion (10 000 U/mL) compared with tap water as a soaking solution
(all participants clinically cured at 7 days).32

Harms: The first two RCTs did not report on adverse effects.29,30 In the
microwave RCT, exposure time was decided arbitrarily.31 In the RCT,
exposure to microwave at 850 watts for 90 seconds seemed to
damage the denture material.31 The RCT noted microwave treat-
ment may damage complete dentures that have been relined,
repaired, or both by producing a bubble (pocketing) in the acrylic
material, and porcelain teeth with metal retaining pins may cause
the microwave to spark and scorch the denture material.31 It noted
microwave treatment was not suitable for all dentures and should
be used with caution.31 Microwave treatment cannot be used for
chrome dentures or dentures with metal clasps.

Comment: We found no RCT evaluating the effect of removing dentures at night
on preventing denture stomatitis. Two observational studies found a
correlation between the prevalence of denture stomatitis and an
unhealthy lifestyle (a global measure including dietary habits, physi-
cal activity, alcohol consumption, and smoking), wearing dentures
at night, and poor oral hygiene.33,34

QUESTION What are the effects of interventions to prevent and
treat oropharyngeal candidiasis in people with HIV
infection?

OPTION CONTINUOUS ANTIFUNGAL PROPHYLAXIS

RCTs in people with HIV infection have found that daily or weekly
antifungal prophylaxis with fluconazole, itraconazole, or nystatin
significantly reduces incidence and relapse of oropharyngeal candidiasis
compared with placebo.

Benefits: We found one systematic review (search date 2000).35 The review
was narrative in character and no data were pooled. We found 10
RCTs using different prophylaxis protocols with follow up of 3–29
months.36–45 All RCTs enrolled people with AIDS, AIDS related
complex, or CD4 cell counts less than or equal to 300 cells/mm3.
Fluconazole versus placebo: We found six RCTs that used daily or
weekly regimens.36,37,39–41,46 All six RCTs found that fluconazole
significantly reduced oropharyngeal candidiasis compared with pla-
cebo. The first RCT (24 people) found that fluconazole 150 mg
weekly reduced clinical relapse compared with placebo during 6
months of prophylaxis (relapse: 4/9 [44%] with fluconazole v 5/5
[100%] with placebo; P value not provided).36 The second RCT
(323 women with HIV infection) compared fluconazole 200 mg
weekly and placebo and found similar results; fluconazole reduced
the risk of recurrent oropharyngeal candidiasis over 29 months
(RR 0.50, 95% CI 0.33 to 0.74).37 The third RCT (84 people) found
that fluconazole significantly reduced relapse compared with pla-
cebo (73 people; median time to relapse: 168 days with flucona-
zole v 37 days with placebo; P < 0.0001; relapse rate: 13/31
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[42%] with fluconazole v 25/26 [96%] with placebo).39 The fourth
RCT (60 people) found that fluconazole 50 or 100 mg reduced
relapse compared with no treatment at 137–215 days (58 people
evaluated; rate of relapse: 11% with fluconazole 50 mg v 21% with
fluconazole 100 mg v 95% with no treatment; significance not
stated).40 The fifth small RCT (25 people with 1–4 previous epi-
sodes of thrush, but none at baseline) found that fluconazole
significantly reduced oral candidiasis compared with placebo at
12 weeks (0/12 [0%] with fluconazole v 8/13 [62%] with placebo;
P = 0.002).41 The sixth RCT (143 people) found that fluconazole
reduced relapse compared with placebo (median time to relapse:
175 days with fluconazole v 35 days with placebo; P < 0.00001;
freedom from relapse at 37 months: 26/67 [39%] with fluconazole
v 7/71 [10%] with placebo).46 Itraconazole versus placebo: We
found three RCTs.43–45 The first RCT (70 people) found that daily
prophylaxis with itraconazole 200 mg for 24 weeks significantly
reduced relapse rate (5/24 [21%] with itraconazole v 14/20 [70%]
with placebo; ARR 49%, 95% CI 19% to 64%; NNT 2, 95% CI 2
to 5) and increased the time to relapse (median time to relapse:
10.4 weeks with itraconazole v 8.0 weeks with placebo;
P = 0.001).43 The second RCT (374 people) compared itracona-
zole 200 mg daily versus placebo.44 The primary study end point
was time to development of deep fungal infections. The study was
terminated because of inadequate power (see comment below).
The mean duration of study treatment was 448 days with itracon-
azole and 386 days with placebo. The RCT found that itraconazole
significantly reduced the incidence of oral candidiasis and signifi-
cantly prolonged the time to development of oral candidiasis
compared with placebo (oral candidiasis: RR 0.33, CI not provided;
P < 0.001, logistic regression; time to development of oral candi-
diasis: 508 days with itraconazole v 413 days with placebo;
P < 0.001, log rank test; see comment below).44 The third RCT
(129 people) compared itraconazole 200 mg daily versus
placebo.45 The duration of follow up was 6–104 weeks in the
itraconazole group and 5–104 weeks in the placebo group. The RCT
found that itraconazole significantly reduced the proportion of
people with two or more episodes of oral candidiasis compared with
placebo (6/63 [10%] with itraconazole v 15/66 [23%] with placebo;
P = 0.04).45 Nystatin versus placebo: One RCT found that
prophylaxis with one or two nystatin 200 000 U pastilles once daily
over 20 weeks significantly delayed the onset of oropharyngeal
candidiasis compared with placebo (HR 0.59, 95% CI 0.40 to 0.82;
P < 0.001).38 Fluconazole versus clotrimazole: One large RCT
(428 people from 29 sites) that compared fluconazole 200 mg daily
and clotrimazole 10 mg five times daily over 35 months found that
fluconazole significantly reduced the recurrence of oropharyngeal
candidiasis (5.7 episodes/100 person years with fluconazole v 38.1
episodes/100 person years with clotrimazole; P ≤ 0.001).42

Harms: In one RCT comparing two different daily doses of fluconazole
versus no treatment, one person stopped fluconazole because of an
allergic rash.40 One RCT found no significant difference in adverse
events between fluconazole and placebo (10/12 [83%] with flucon-
azole v 9/13 [69%] with placebo; P = 0.6).41 One RCT comparing
itraconazole and placebo found that 95% (177/187) of people with
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itraconazole and 95% (178/187) with placebo reported adverse
events, the most frequent being gastrointestinal.44 Most were
classified as mild or moderate. Severe adverse events were
reported by 38% of people with itraconazole and 36% of people with
placebo. However, most adverse events were not considered to be
related to study medication but, rather, related to HIV disease.44

Study medication was withdrawn in 20% of people with itraconazole
and 23% of people with placebo predominantly because of nausea
and abdominal pain.44 One RCT comparing itraconazole and pla-
cebo reported the most frequent adverse events were skin rashes
(16/63 [25%] with itraconazole v 15/66 [23%] with placebo), mild
anaemia (4/63 [6%] with itraconazole v 5/66 [8%] with placebo),
and diarrhoea (3/63 [5%] with itraconazole v 5/66 [8%] with
placebo).45 One person discontinued treatment with itraconazole
because of a skin rash, and concerns about hepatotoxicity resulted
in treatment being discontinued in two people (1 with itraconazole
and 1 with placebo). There was one case of Stevens–Johnson
syndrome in a person also taking trimethoprim–
sulfamethoxazole.45 One RCT found no significant difference in rate
of microbial resistance between fluconazole and placebo over 37
months (8/67 [12%] with fluconazole v 4/71 [6%] with placebo
group, P = 0.20).46 In the other RCTs, the most commonly reported
adverse events were gastrointestinal symptoms, rash, and head-
ache, but data on adverse effects were not presented in all the
RCTs. Concomitant medication and severe underlying disease may
have confounded attribution of adverse events.

Comment: Many of the RCTs were small and not blinded, and most did not
adjust for confounding factors such as antiretroviral treatment and
other established risk factors for oropharyngeal candidiasis. No
RCTs used quality of life scores. The optimal dosage schedule and
frequency of administration of preventive treatment have not been
established. We found no RCTs comparing weekly and daily regi-
mens of antifungal drugs. We found one RCT that compared two
different doses of fluconazole.40 It found no significant difference
between 50 and 100 mg daily doses of fluconazole (oropharyngeal
candidiasis: 2/18 [11%] with 50 mg v 4/19 [21%] with 100 mg;
RR 0.53, 95% CI 0.09 to 2.09).40 Subgroup analysis in the RCT
comparing fluconazole to placebo, found that people with a history
of oropharyngeal candidiasis had an absolute benefit of treatment
with weekly fluconazole that was higher than in those with no history
of infection (ARR 25.6/100 person years for those with previous
infection v ARR 11.2/100 person years for those with no history of
infection).37 In the RCT comparing itraconazole versus placebo, too
few deep fungal infections occurred to assess accurately the impact
of itraconazole prophylaxis, and on the basis of statistical advice,
the study was terminated.44 Discontinuation rates were high and
145/187 (78%) of people with itraconazole versus 154/187 (82%)
with placebo did not complete 2 years of medication.44 Reasons for
discontinuation were: withdrew consent (33 people with itracon-
azole v 46 with placebo); adverse event (31 with itraconazole v 29
with placebo); lost to follow up (17 with itraconazole v 11 with
placebo); use of disallowed medication (15 with itraconazole v 3
with placebo); reached a study end point (5 with itraconazole v 11
with placebo); death (5 with itraconazole v 8 with placebo); elevated
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liver function test (2 with itraconazole v 3 with placebo); pregnancy
(0 with itraconazole v 1 with placebo); and other (37 with itracon-
azole v 42 with placebo).44 The extended time interval to relapse
with itraconazole may reflect the introduction of highly active
antiretroviral treatment.44

OPTION TOPICAL ANTIFUNGAL TREATMENT

RCTs have found that topical preparations of itraconazole, fluconazole,
and clotrimazole effectively treat oropharyngeal candidiasis in people
with HIV infection. One RCT found that fluconazole significantly reduced
symptoms and signs of oropharyngeal candidiasis compared with topical
nystatin.

Benefits: We found one systematic review (search date 2000).35 The review
was narrative in character and no data were pooled. We found five
RCTs comparing topical (suspensions or pastilles) versus orally
absorbed antifungals for treatment of oropharyngeal candidiasis in
people with HIV infection, which included four RCTs identified by the
review and one subsequent RCT.47–51 Four RCTs found that itracon-
azole oral solution 100 or 200 mg used in a swish and swallow
mode was as effective as topical fluconazole 100 mg once daily for
14 days or topical clotrimazole 10 mg five times daily.47–49,51 Three
of these RCTs achieved clinical response rates of over 90%.47–49

The fifth RCT comparing fluconazole 100 mg daily and nystatin
liquid for 14 days found that fluconazole significantly increased
complete resolution of signs and symptoms of oropharyngeal can-
didiasis (60/69 [87%] with fluconazole v 36/69 [52%] with nystatin
liquid; ARI 35%, 95% CI 22% to 42%; RR 1.67, 95% CI 1.42 to
1.80; NNT 3, 95% CI 2 to 5).50

Harms: The most frequently reported adverse effects were gastrointestinal
symptoms (nausea, diarrhoea, and vomiting). Altered taste, dry
mouth, headache, and rashes were also recorded.47–50 In the other
RCT, there were no withdrawals because of adverse effects.51 On
the basis of data from five RCTs (861 people), in which adverse
events were considered to be drug induced and resulted in with-
drawal from the study, adverse events were reported with flucon-
azole (4 people), itraconazole (14 people), clotrimazole (12 peo-
ple), and nystatin (1 person).42,47–50

Comment: Once daily dosing is likely to increase adherence to treatment.
Non-adherence was reported with clotrimazole because of the
inconvenience of taking multiple doses.

QUESTION Which treatments reduce the risk of acquiring
resistance to antifungal drugs?

OPTION CONTINUOUS ANTIFUNGAL PROPHYLAXIS VERSUS
INTERMITTENT ANTIFUNGAL TREATMENT

One RCT in people with HIV infection and acute episodes of
oropharyngeal candidiasis found no significant difference between
continuous antifungal prophylaxis with fluconazole and intermittent
antifungal treatment with fluconazole in terms of the emergence of
antifungal resistance.
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Benefits: We found no systematic review. We found one RCT comparing the
effects of continuous prophylaxis with fluconazole versus intermit-
tent treatment with fluconazole 200 mg daily on the development of
acquired resistance in people with HIV infection and evidence of
active oropharyngeal candidiasis over a mean follow up of 11
months.52 Antifungal sensitivity testing followed the National Com-
mittee for Clinical Laboratory Standards guidelines.53 The RCT
found that continuous prophylaxis with fluconazole reduced median
annual relapse rates compared with intermittent treatment (0
episodes/year with continuous prophylaxis v 4.1 episodes/year with
intermittent treatment; P ≤ 0.001). It also found that antifungal
resistance developed in more people on continuous prophylaxis
than on intermittent treatment, but the difference was not signifi-
cant (9/16 [56%] with continuous v 13/28 [46%] with intermittent;
P = 0.75).52

Harms: No adverse reactions were reported.

Comment: Optimal treatment regimens to reduce the risk of acquiring resist-
ance have not been evaluated adequately. In a prospective obser-
vational study of protease inhibitor treatment, 93 people with HIV
and with a history of recurrent oropharyngeal candidiasis were
followed up for 1 year. Oropharyngeal candidiasis was diagnosed in
2/30 (7%) people given protease inhibitors and 23/63 (37%) given
other treatment (P ≤ 0.001; CI not provided).54 Immunomodulating
antiretroviral treatments (e.g. highly active antiretroviral treatment),
by reducing the number of recurrences of oropharyngeal candidia-
sis, are acting indirectly as antifungal sparing agents, thereby
reducing exposure to antifungals and the potential risk of resist-
ance.
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Halitosis
Search date April 2003

Bazian Ltd

QUESTIONS

Effects of treatments in people with physiological halitosis . . . . . . .1799

INTERVENTIONS

Likely to be beneficial
Single-use mouthwash (short term

benefit only) . . . . . . . . . . .1800

Unknown effectiveness
Artificial saliva. . . . . . . . . . . .1801
Regular-use mouthwash . . . .1800

Sugar free chewing gums. . . .1801
Tongue cleaning, brushing, or

scraping . . . . . . . . . . . . . .1799
Zinc toothpastes . . . . . . . . . .1801

See glossary, p 1801

Key Messages

¶ Single-use mouthwash (short term benefit only) Three small RCTs in
people with confirmed halitosis found limited evidence that single-use mouth-
wash reduced odour unpleasantness and odour intensity between 1–8 hours
after use compared with distilled water, saline rinse, or no treatment. One of
these RCTs found no significant difference between single-use mouthwash and
distilled water in odour unpleasantness or odour intensity after 24 hours.

¶ Regular-use mouthwash We found no RCTs on the effects of the regular use
of mouthwash.

¶ Artificial saliva; sugar free chewing gums; tongue cleaning, brushing, or
scraping; zinc toothpastes We found no RCTs on the effects of these
interventions.
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DEFINITION Halitosis is an unpleasant odour emitted from the mouth. It can be
because of oral conditions including poor oral hygiene and peri-
odontal disease or extraoral conditions such as chronic sinusitis and
bronchiectasis.1,2 In this topic, we deal only with physiological
halitosis, that is, confirmed persistent bad breath in the absence of
systemic, periodontal, or gum disease. We have excluded halitosis
due to underlying disease, which would require disease specific
treatment, pseudo-halitosis (in people who believe they have bad
breath but whose breath is not considered malodourous by others),
and artificially induced halitosis (e.g. in studies requiring people to
stop brushing their teeth). This topic is only applicable, therefore, to
people in whom underlying causes have been ruled out, and in
whom pseudo-halitosis has been excluded. There is no consensus
regarding duration of bad breath for diagnosis of halitosis, although
the standard organoleptic test (see glossary, p 1801) for bad breath
involves smelling the breath on at least two or three different days.1

INCIDENCE/
PREVALENCE

We found no reliable estimate of prevalence, although several
studies report population prevalence of halitosis (physiological or
because of underlying disease) to be about 50%.1,3–5 One cross-
sectional study of 491 people found that about 5% of people with
halitosis have pseudo-halitosis and about 40% of people with
halitosis have physiological bad breath not due to underlying dis-
ease.6 We found no reliable data about age or sex distribution of
physiological halitosis.

AETIOLOGY/
RISK FACTORS

We found no reliable data about risk factors for physiological bad
breath. Mass spectrometric and gas chromatographic analysis of
expelled air from the mouth of people with any type of halitosis have
shown that the main malodourants are volatile sulphur compounds
including hydrogen sulphide, methyl mercaptan, and dimethyl
suphide.7,8

PROGNOSIS We found no evidence on the prognosis of halitosis.

AIMS OF
INTERVENTION

To improve social functioning; to reduce embarrassment; to reduce
odour with minimum adverse effects.

OUTCOMES Organoleptic test scores, other odour scales, quality of life scores,
embarrassment scores, and social functioning scores. We excluded
non-clinical outcomes such as gas chromatography and spectro-
scopy results and concentrations of compounds in exhaled air.

METHODS Clinical Evidence search and appraisal April 2003.

QUESTION What are the effects of treatments in people with
physiological halitosis?

OPTION TONGUE CLEANING, BRUSHING, OR SCRAPING

We found no RCTs on the effects of tongue cleaning, brushing, or
scraping.

Benefits: We found no systematic review or RCTs.

Harms: We found no RCTs.

Comment: None.
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OPTION MOUTHWASHES (CONTAINING ZINC, CHLORHEXIDINE,
HYDROGEN PEROXIDE, OR OTHER ANTIMICROBIAL
AGENTS)

We found no RCTs on the effects of the regular use of mouthwash. Three
small RCTs in people with confirmed halitosis found limited evidence that
single-use mouthwash reduced odour unpleasantness and odour intensity
between 1–8 hours after use compared with distilled water, saline rinse,
or no treatment. One of these RCTs found no significant difference
between single-use mouthwash and distilled water in odour
unpleasantness or odour intensity after 24 hours.

Benefits: Regular-use mouthwash: We found no systematic review and no
RCTs on the regular use of mouthwash. Single-use mouthwash:
We found three small RCTs that compared single-use mouthwash
versus control or no treatment.2,9,10 The first two RCTs compared
single-use 0.1% chlorine dioxide mouthwash versus distilled water
in healthy adults with confirmed oral malodour.2,9 In both RCTs,
three examiners scored unpleasant breath odour on a scale from
+3 (very pleasant/fresh) to –3 (very unpleasant/stale) and odour
intensity from 0 (no odour) to 4 (very strong odour). The first RCT
(31 people) found that chlorine dioxide containing mouthwash
significantly reduced odour unpleasantness score and odour inten-
sity score at 2, 4, and 8 hours after treatment compared with
distilled water (odour unpleasantness: –1.25 at baseline to –0.63
at 8 hours with chlorine dioxide mouthwash v –1.40 at baseline to
–1.29 at 8 hours with distilled water, P < 0.01; odour intensity:
1.27 at baseline to 0.63 at 8 hours with chlorine dioxide mouth-
wash v 1.42 at baseline to 1.29 at 8 hours with distilled water,
P < 0.01).2 It found no significant difference in odour unpleasant-
ness or intensity between groups at 24, 48, 72, and 96 hours. The
second RCT (12 people, crossover design, 96 hour washout period)
found that chlorine dioxide containing mouthwash significantly
reduced odour unpleasantness score at 0.5, 1, 2, and 4 hours after
treatment and odour intensity score at 2 and 4 hours after treat-
ment compared with distilled water (odour unpleasantness: –1.25
at baseline to –0.61 at 4 hours with chlorine dioxide mouthwash v

–1.06 at baseline to –1.08 at 4 hours with distilled water, P < 0.01;
odour intensity: 1.14 at baseline to 0.81 at 4 hours with chlorine
dioxide mouthwash v 1.11 at baseline to 1.19 at 4 hours with
distilled water, P = 0.03).9 The third RCT (62 people with confirmed
halitosis) compared three treatments: test mouthwash (see com-
ment below), saline rinse, and no treatment.10 Three trained
examiners rated breath odour from 0 (low odour) to 3 (high odour).
It found that the test mouthwash significantly reduced odour com-
pared with saline rinse and no treatment at 1, 2, and 3 hours
(baseline to 3 hours: 1.63 to 1.03 with test mouthwash v 1.51 to
1.72 with saline rinse v 1.63 to 1.88 with no treatment, P < 0.05
for test mouthwash v saline rinse or no treatment).

Harms: The RCTs did not report harms.2,9,10

Comment: The third RCT did not report details of the composition of the
mouthwash used.10 Both RCTs of chlorine dioxide containing
mouthwash were conducted by the same research group.2,9
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OPTION SUGAR FREE CHEWING GUMS

We found no RCTs on the effects of sugar free chewing gum.

Benefits: We found no systematic review and no RCTs.

Harms: We found no RCTs.

Comment: None.

OPTION ZINC TOOTHPASTES

We found no RCTs on the effects of zinc toothpaste.

Benefits: We found no systematic review and no RCTs.

Harms: We found no RCTs.

Comment: None.

OPTION ARTIFICIAL SALIVA

We found no RCTs on the effects of artificial saliva.

Benefits: We found no systematic review and no RCTs.

Harms: We found no RCTs.

Comment: None.

GLOSSARY
Organoleptic test scores These are assigned by one or more examiners who sniff
the person’s exhaled breath on two or three different days. People having this
examination should not have had antibiotics in the previous 3 weeks and should
have refrained from eating garlic or onions and spicy foods for 48 hours and
refrained from usual oral hygiene and smoking for the previous 12 hours.1 Scoring
systems vary among studies.
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Impacted wisdom teeth
Search date October 2003

Marco Esposito

QUESTIONS

Effects of prophylactic removal of impacted wisdom teeth . . . . . . .1803

INTERVENTIONS

Likely to be ineffective or harmful
Extraction of asymptomatic

impacted wisdom teeth . . .1803

To be covered in future updates
Extraction of symptomatic impacted

wisdom teeth

Key Messages

¶ Extraction of asymptomatic impacted wisdom teeth We found limited
evidence suggesting that the harms of removing asymptomatic impacted
wisdom teeth outweigh the benefits.
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DEFINITION Wisdom teeth are third molars that develop in almost all adults and
generally erupt between the ages of 18 and 24 years, although
there is a wide variation in the age of eruption. In some people, the
teeth become partially or completely impacted below the gum line
because of lack of space, obstruction, or abnormal position.
Impacted wisdom teeth may be diagnosed because of pain and
swelling or incidentally by routine dental radiography.

INCIDENCE/
PREVALENCE

Third molar impaction is common. Over 72% of Swedish people
aged 20–30 years have at least one impacted lower third molar.1

The surgical removal of impacted third molars (symptomatic and
asymptomatic) is the most common procedure performed by oral
and maxillofacial surgeons. It is performed on about 4/1000 people
per year in England and Wales, making it one of the top 10 inpatient
and day case procedures.2–4 Up to 90% of people on oral and
maxillofacial surgery hospital waiting lists are awaiting removal of
wisdom teeth.3

AETIOLOGY/
RISK FACTORS

Impacted wisdom teeth might be caused by changes in diet. A
softer diet in childhood might increase the likelihood of retaining
wisdom teeth in adult life.5

PROGNOSIS Impacted wisdom teeth can cause pain, swelling, and infection, as
well as destroying adjacent teeth and bone. The removal of dis-
eased and symptomatic wisdom teeth alleviates pain and suffering
and improves oral health and function. We found no good evidence
on what happens without treatment in people with asymptomatic
impacted wisdom teeth.

AIMS OF
INTERVENTION

To prevent harms and maximise benefits of wisdom teeth removal.

OUTCOMES Pain; rates of infection; oral health and function; serious complica-
tions of intervention, including permanent or prolonged paraesthe-
sia or anaesthesia of the lingual or inferior alveolar nerves, fracture
of the mandible or the maxillary tuberosity, and oro-antral
communication.

METHODS Clinical Evidence search and appraisal October 2003.

QUESTION Should asymptomatic and disease-free impacted
wisdom teeth be removed prophylactically?

OPTION EXTRACTION OF ASYMPTOMATIC IMPACTED WISDOM
TEETH

One systematic review of two RCTs found no evidence that prophylactic
extraction improves outcomes compared with no extraction. Removal of
lower wisdom teeth causes permanent numbness of the lower lip or
tongue in about 1/200 people.

Benefits: We found one systematic review evaluating people with unerupted
or impacted third molars (search date 1999, 2 RCTs).6 It addressed
both clinical preventative and cost effectiveness issues. The first
RCT in the review (164 people) investigated the effects of early third
molar extraction on late crowding of the lower incisors and ran-
domised people to extraction or to no extraction of third molars.7 It
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found no clinically significant difference between the groups. How-
ever, the RCT had a low follow up rate (77 people [47%] at an
average of 66 months). The second RCT in the review is still in
progress, but preliminary results also suggest that no extraction
could be the better option in terms of benefits such as functional
health status and harms. However, more participants and longer
follow up times are needed to establish this preliminary conclusion
(see comment below).

Harms: Pain and swelling are almost universal after removal of impacted
wisdom teeth.8,9 The removal of the lower wisdom teeth carries the
risk of damage to the inferior alveolar nerve (injured in 1–8% of
people10,11 with permanent damage in up to 1% of people12) and to
the lingual nerve (permanently injured in up to 1% of people).13 The
risks seem to be greater with greater depth of impaction. The risks
are the same whether the wisdom tooth is symptomatic or asymp-
tomatic. Observational studies found limited evidence that compli-
cations associated with the removal of wisdom teeth are more
frequent when operators are less experienced, and in older people
with deeply impacted teeth.14–19

Comment: Implementing RCTs to answer this question is difficult. Thousands of
participants, and decades of follow up, would be required to provide
enough power, because disease events are rare in previously
normal wisdom teeth. Evidence is, therefore, largely of inferior
quality. We found one treatment guideline based on available
non-RCT evidence (search date 2000; 8 clinical studies of different
designs; number of participants not reported), which evaluated
management of unerupted and impacted wisdom teeth.20 It sug-
gested that extraction is not advisable in people with deeply
impacted wisdom teeth who have no history of pertinent local or
systemic pathology. However, the guidelines suggested that
removal of disease-free wisdom teeth in people without symptoms
may be beneficial in the presence of caries in the adjacent second
molar, which cannot be properly treated without the removal of the
wisdom teeth. Extraction may also be beneficial in the presence of
periodontal pockets distally to the second molar; and in case of
resorption of the distal root of the second molar if it seems to be
caused by the wisdom tooth.
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Postoperative pulmonary infections
Search date July 2003

Andrew Smith

QUESTIONS

Effects of preventive interventions. . . . . . . . . . . . . . . . . . . . . . . . .1807

INTERVENTIONS

Beneficial
Epidural anaesthesia . . . . . . .1808
Postoperative chest physiotherapy

(deep breathing exercises) .1811

Likely to be beneficial
Postoperative chest physiotherapy

(incentive spirometry and
intermittent positive pressure
breathing) . . . . . . . . . . . . .1811

Unknown effectiveness
Advice to stop smoking

preoperatively . . . . . . . . . .1807

See glossary, p 1812

Key Messages

¶ Epidural anaesthesia Two systematic reviews have found that epidural
anaesthesia with or without postoperative epidural or spinal analgesia reduces
postoperative pulmonary infections compared with general anaesthesia with or
without postoperative systemic analgesia. Neither review sought data on
adverse effects. Subsequent and additional RCTs found inconsistent results.

¶ Postoperative chest physiotherapy (deep breathing exercises) One sys-
tematic review and one subsequent RCT have found that deep breathing
exercises reduce postoperative pulmonary infections compared with control.

¶ Postoperative chest physiotherapy (incentive spirometry and intermit-
tent positive pressure breathing) Two RCTs found that incentive spirometry
reduced pulmonary complications compared with control. One RCT found that
intermittent positive pressure breathing reduced postoperative pulmonary
complications compared with control.

¶ Advice to stop smoking preoperatively We found no RCTs about the effects
of preoperative advice to stop cigarette smoking on postoperative pulmonary
infections. Two observational studies found that people who smoked were more
likely to develop postoperative pulmonary complications of all kinds than those
who did not. One study suggested that people who had stopped smoking for at
least 2 months in the 6 months prior to surgery reverted to the risk of those who
had never smoked.
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DEFINITION A working diagnosis of postoperative pulmonary infection may be
based on three or more new findings from: cough, phlegm, short-
ness of breath, chest pain, temperature above 38 °C, and pulse
rate above 100 a minute.1 In this chapter, the diagnosis of pneu-
monia implies consolidation observed on a chest x ray.2

INCIDENCE/
PREVALENCE

Reported morbidity for chest complications depends on how care-
fully they are investigated. One study found blood gas and chest
radiograph abnormalities in about 50% of people after open chole-
cystectomy.3 However, less than 20% of these had abnormal
clinical signs and only 10% had a clinically significant chest infec-
tion. Another study estimated the incidence of pneumonia as 20%.4

Another used a similarly strict definition and found the incidence
was 23%.5

AETIOLOGY/
RISK FACTORS

Risk factors include increasing age (> 50 years), cigarette smoking,
obesity, thoracic or upper abdominal operations, and pre-existing
lung disease.6 One multivariate analysis did not confirm the asso-
ciation with cigarette smoking, but suggested that longer preopera-
tive hospital stay and higher grading on the American Society of
Anesthesiologists’ physical status scale (> 2) increased the risk of
postoperative pulmonary complications.5 Depression of the
immune system may also contribute.7

PROGNOSIS In one large systematic review (search date 1997, 141 RCTs, 9559
people), 10% of people with postoperative pneumonia died.8 If
systemic sepsis ensues, mortality is likely to be substantial.9 Pneu-
monia delays recovery from surgery and poor tissue oxygenation
may contribute to delayed wound healing.

AIMS OF
INTERVENTION

To prevent the development of postoperative pulmonary infection;
to minimise postoperative pain; to reduce mortality; to minimise
adverse effects of treatment.

OUTCOMES Rates of clinically diagnosed postoperative pulmonary infection (as
in the definition above); pain, measured using a variety of pain
scales. Postoperative pulmonary complications are a commonly
used outcome, but this combines pulmonary infections with other
adverse outcomes. Where possible, we have reported on postop-
erative pulmonary infections in favour of pulmonary complications.

METHODS Clinical Evidence search and appraisal July 2003 including a search
for observational studies on preoperative advice to stop smoking.

QUESTION What are the effects of preventive interventions?

OPTION ADVICE TO STOP SMOKING PREOPERATIVELY

We found no RCTs about the effects of preoperative advice to stop
cigarette smoking on postoperative pulmonary infections. Two
observational studies found that people who smoked were more likely to
develop pulmonary complications of all kinds than those who did not. One
study suggested that people who had stopped smoking for at least 2
months in the 6 months prior to surgery reverted to the risk of those who
had never smoked.
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Benefits: We found one systematic review (search date 2001), which identi-
fied no RCTs.10 We found no subsequent RCTs.

Harms: We found no RCTs.

Comment: One prospective observational study (200 people having coronary
artery bypass surgery) found that smokers were more likely than
non-smokers to develop postoperative pulmonary complications of
all types.11 People who had stopped smoking 6 months preopera-
tively reverted to the risk of those who had never smoked. A benefit
was seen only in people who had stopped smoking for 2 months or
more. A later prospective cohort study (410 people having a variety
of elective procedures) found that current smokers were more likely
to have postoperative pneumonia than those who had never
smoked, but the differences were not tested statistically.12 For all
postoperative pulmonary complications, the odds ratio for develop-
ing complications for current smokers compared with those who
had never smoked was 5.5 (95% CI 1.2 to 14.8). One multivariate
analysis of postoperative pulmonary infections did not confirm the
association with cigarette smoking.5

OPTION DIFFERENT ANAESTHETIC/ANALGESIC TECHNIQUES

Two systematic reviews have found that epidural anaesthesia with or
without postoperative epidural analgesia reduces postoperative
pulmonary infections compared with general anaesthesia with or without
postoperative systemic analgesia. Neither review sought data on adverse
effects. Subsequent and additional RCTs found inconsistent results.

Benefits: We found two systematic reviews (search dates 19978 and
199613), one additional RCT,14 and four subsequent RCTs.15–18

Both reviews found that regional anaesthesia/analgesia reduced
the incidence of pulmonary infections compared with systemic
anaesthesia/analgesia.8,13 The first review compared intraoperative
neuraxial blockade (see glossary, p 1812) versus no neuraxial
blockade (primarily general anaesthesia plus systemic analgesia).8

The second systematic review compared three different postopera-
tive epidural regimes with non-epidural anaesthesia/analgesia.13

Intraoperative regional versus general anaesthesia: The first
review found that neuraxial blockade significantly reduced postop-
erative pneumonia compared with general anaesthesia (28 RCTs;
149/4871 [3%] with neuraxial blockade v 238/4688 [5%] with
general anaesthesia; ARR 2%; RR 0.60, 95% CI 0.49 to 0.74;
NNT 50, 95% CI 36 to 82).8 The review found some evidence that
the risk of developing pneumonia may be lower after thoracic
epidural anaesthesia than after lumbar epidural or spinal anaesthe-
sia. Postoperative epidural local anaesthetic versus systemic
opioid analgesia: The second review identified five RCTs (215
people; 3 RCTs in people having cholecystectomy, 1 in people
having upper abdominal or hip surgery, and 1 in people having
upper abdominal surgery).13 It found that postoperative epidural
local anaesthesia significantly reduced the incidence of pulmonary
infections compared with systemic opioids (RR 0.36, 95% CI 0.21
to 0.65; absolute figures not reported). Sensitivity analysis found
that exclusion of low quality trials did not alter these results.

Postoperative pulmonary infections
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Postoperative epidural opioid analgesia versus systemic
opioid analgesia: The second review (5 RCTs, 547 people; 2 RCTs
of thoracotomies, 2 of abdominal operations, 1 of upper abdominal
surgery) found no significant difference in pulmonary infections
between postoperative epidural and systemic opioids (RR 0.53,
95% CI 0.18 to 1.53; absolute figures not reported; see comment
below).13 Postoperative epidural local anaesthetic plus
epidural opioid analgesia versus systemic opioid analgesia:
The second review13 identified two RCTs19,20 and we found one
additional14 and one subsequent RCT15 comparing postoperative
epidural local anaesthetic plus opioids versus postoperative sys-
temic opioids. The first RCT identified by the review (153 people
receiving general anaesthesia while having abdominal surgery for
cancer) compared postoperative epidural bupivacaine plus mor-
phine with postoperative intravenous fentanyl plus subcutaneous
morphine.19 It found no significant difference in the rate of postop-
erative pulmonary infections between epidural local anaesthesia
plus analgesia and systemic analgesia (21/78 [31%] with epidural
anaesthesia/analgesia v 23/75 [27%] with systemic analgesia;
RR 0.88, 95% CI 0.53 to 1.45; analysis not intention to treat; see
comment below). The second RCT identified by the review (53
people having pulmonary resection) compared five different post-
operative treatment strategies: epidural morphine plus epidural
bupivacaine, epidural morphine alone, epidural bupivacaine alone,
epidural saline, and systemic morphine.20 It found no significant
difference in rates of pneumonia between groups (2/11 [18%] with
epidural morphine plus epidural bupivacaine v 3/12 [25%] with
epidural morphine alone v 1/10 [10%] with epidural bupivacaine
alone v 2/10 [20%] with epidural saline v 1/10 [10%] with systemic
morphine; overall P = 0.86; see comment below). The additional
RCT (46 elderly non-smokers having major pancreatic and biliary
surgery) found that postoperative epidural local anaesthetic plus
opioid significantly reduced the incidence of pneumonia compared
with systemic opioid (2/22 [9%] with epidural local anaesthetic plus
opioid v 8/24 [33%] with systemic opioid; P = 0.049).14 The
subsequent RCT (50 people having thoracotomy) found no signifi-
cant difference in postoperative pulmonary complications between
epidural local anaesthetic plus opioids and intravenous patient
controlled opioid (1/25 [4%] with epidural analgesia v 0/25 [0%]
with patient controlled analgesia; see comment below).15 Pneumo-
nia was not separated out of pulmonary complications as a whole.
Other intraoperative/postoperative anaesthesia/analgesia
combinations: We found three subsequent RCTs.16–18 The first
RCT (24 people with chronic obstructive pulmonary disease having
upper abdominal or thoracic surgery) compared intraoperative gen-
eral anaesthesia followed by postoperative systemic morphine
versus intraoperative general plus epidural anaesthesia followed by
postoperative epidural bupivacaine plus morphine.16 It found no
significant difference in the incidence of postoperative pulmonary
infection between groups (reported as non-significant; no further
data available; see comment below). The second RCT (168 people
having elective abdominal aortic surgery) compared intraoperative
general anaesthesia followed by either postoperative epidural or
intravenous analgesia versus intraoperative thoracic epidural
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anaesthesia plus light general anaesthesia followed by either post-
operative epidural or systemic analgesia (4 treatment groups).17 It
found no significant difference between groups in the incidence of
postoperative pneumonia (see comment below). The third subse-
quent RCT (1021 people having abdominal operations) compared
intraoperative epidural plus “light” general anaesthesia followed by
epidural opioid analgesia versus general anaesthesia followed by
postoperative parenteral opioid analgesia (see comment below).18

All people received prophylactic antibiotics immediately before
surgery and for 24 hours after surgery. It found no significant
difference between regimens in pneumonia within 30 days after
surgery (pneumonia: 40/507 [7.9%] with general anaesthesia plus
postoperative parenteral opioid analgesia v 28/514 [5.4%] with
intraoperative epidural plus “light” general anaesthesia plus epi-
dural opioid analgesia; P = 0.15).

Harms: The RCTs were not designed to look for information about harms of
epidural anaesthesia.8,13,16–18 However, one RCT found “mild red-
dening” of the epidural site in 16/25 [64%] people after an average
of 5.6 days.15 We found one large prospective French cohort study
(30 413 epidural anaesthetics) of the incidence of harms from
epidural analgesia.21 This study estimated the frequency of cardiac
arrest (usually owing to inadvertent intravascular injection of local
anaesthetic) as 1/10 000; seizures (usually the same cause) as
1.3/10 000; neurological injury as 2/10 000; radiculopathy as
1.6/10 000; and paraplegia as 0.3/10 000.21 There were no
deaths attributable to epidural analgesia. In a large US prospective
uncontrolled cohort study (1297 people receiving epidurals), 0.4%
of people were judged to need naloxone to reverse the adverse
effects of epidural opioids on breathing.22 One case series reported
three cases in which epidural analgesia was thought to contribute to
the development of postoperative pressure sores.23 Inadvertent
dural puncture with the epidural needle can cause headache
(frequency increases with gauge of needle).24 Effective pain relief
can delay recognition of surgical complications, such as anasto-
motic breakdown, peritonitis, or compartment compression syn-
drome of the legs.

Comment: Most of the individual RCTs lacked power to detect a significant
difference in postoperative pulmonary infections between treat-
ments. Only when RCTs were combined by meta-analysis was
benefit apparent. The two systematic reviews differ in their
approach. The first review sought aggregated benefit for all types of
intraoperative neuraxial blockade compared with no neuraxial
blockade and had more power.8 The second review compared
different kinds of postoperative epidural anaesthesia/analgesia; the
smaller numbers of RCTs and people in each subgroup probably
explain the lack of a significant effect for some of the regimens.13

Although both reviews examined the effect of epidural anaesthesia
on pulmonary infection after all types of surgery, sensitivity analyses
were performed only in the later review.8 One sensitivity analysis
suggested that the overall benefits of regional anaesthesia in
reducing all types of postoperative complications held for all types
of surgery studied. The overall benefit of regional anaesthesia
seemed independent of whether it was combined with general
anaesthesia.

Postoperative pulmonary infections
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OPTION POSTOPERATIVE CHEST PHYSIOTHERAPY

One systematic review has found that postoperative chest physiotherapy
reduces postoperative pulmonary complications compared with control.
The review found most evidence for deep breathing exercises, but RCTs
also found evidence of benefit with incentive spirometry and intermittent
positive pressure breathing. One large subsequent RCT has also found
that deep breathing exercises reduce postoperative pneumonia compared
with control.

Benefits: We found two systematic reviews (search date 1992, 7 RCTs, 764
people;25 and search date 2000, 2 RCTs, 212 people26) and two
subsequent RCTs comparing physiotherapy versus control or no
treatment.27,28 The RCTs compared three methods of physi-
otherapy (incentive spirometry, deep breathing exercises, and inter-
mittent positive pressure breathing [see glossary, p 1812]) on
postoperative pulmonary complications. Only people having any
type of upper abdominal surgery were included. Not all of the
included RCTs used pneumonia as an outcome. Incentive
spirometry: Both reviews identified the same two RCTs comparing
incentive spirometry versus control (details of control not stated in
the reviews), but only the first review performed a meta-analysis.25

It found that incentive spirometry significantly reduced the risk of
postoperative pulmonary complications compared with control
(212 people; OR 0.44, 95% CI 0.18 to 0.99; absolute numbers not
reported). Deep breathing/coughing exercises: The first review25

identified four RCTs (564 people) comparing deep breathing exer-
cises versus control (details of control not reported in the review)
and we found two subsequent RCTs comparing deep breathing
exercises versus no treatment.27,28 The review found that deep
breathing exercises significantly reduced pulmonary complications
compared with control but there was significant heterogeneity
between trials (OR 0.43, 95% CI 0.27 to 0.63; absolute number
not reported). One of the four RCTs (60 people) used an outcome
measure that could not in itself diagnose pulmonary infection. The
first subsequent RCT (368 people having major abdominal surgery)
compared instruction to perform deep breathing exercises versus
no physiotherapy instruction.27 Additional resistance training was
given to people in the treatment group at high risk (defined as aged
> 50 years or with 1 of the following: smoker or ex-smoker for < 12
months, body mass index > 30, pulmonary disease needing daily
medication, or other coexisting medical condition). The RCT found
that, in all people having surgery, deep breathing exercises signifi-
cantly reduced the risk of developing pneumonia compared with
control (1/172 [0.6%] with deep breathing v 13/192 [6.8%] with
control; RR 0.09, 95% CI 0.01 to 0.65; NNT 16, 95% CI 10 to 39).
The relative risk of developing pneumonia in people at high risk was
not given. The second subsequent RCT (120 people having coro-
nary artery surgery) compared two physiotherapy groups with no
treatment.28 The RCT found low rates of chest infections in all
groups (1/40 [2.5%] with no physiotherapy v 4/40 [10%] with
instruction to perform deep breathing and coughing exercises v

1/40 [2.5%] with instruction to perform deep breathing and cough-
ing exercises and more intensive attention from the physiothera-
pist). The RCT did not report formal statistical analysis because of
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the small number of complications. Intermittent positive
pressure breathing: The first systematic review25 identified one
RCT1 (172 people) comparing four interventions: intermittent positive
pressure breathing; incentive spirometry; deep breathing exercises;
and no treatment. It found that intermittent positive pressure breathing
significantly reduced pulmonary complications compared with no treat-
ment (10/45 [22%] with intermittent positive pressure breathing v

21/44 [48%] with no treatment; RR 0.5, 95% CI 0.2 to 0.9; NNT 4,
95% CI 3 to 18).1

Harms: The reviews gave no information on adverse effects.25,26

Comment: Some RCTs in the first review distinguished between people at low
and high risk of pulmonary complications.25 Individual RCTs in low
risk people often did not find the benefits of physiotherapy that were
seen when all RCTs were pooled. The two subsequent RCTs were
conducted in people at lower risk of pulmonary infection.27,28 The
first review assessed study validity by two independent assessors
using the following criteria: reproducibility of patient population and
surgical procedure; comparability of groups; clear description of
experimental manoeuvre; presence of control group; clear descrip-
tion of outcome measures; random allocation with blinding; with-
drawals listed; prior estimate of study power; and some measure of
test of compliance with treatment.25

GLOSSARY
The following three modalities of physiotherapy all count as methods to increase
lung volume. Increasing lung volume is thought to cause a reduction in airways
resistance and an improvement in ventilation:29

Deep breathing The person is instructed to breathe in deeply, comfortably, and
slowly through the nose, and then sigh out through the mouth. Optimum conditions to
ensure that deep breaths reach poorly ventilated dependent regions include accurate
positioning, ensuring the person is comfortable and relaxed, avoiding distractions, and
allowing the person to get their breath back after turning to avoid breathlessness.
Incentive spirometry The flow and volume achieved by a controlled and
sustained deep breath can be encouraged by an incentive spirometer, which gives
the person visual feedback on their performance. The same effect can theoreti-
cally be obtained without the device, but the incentive of using a tangible object
may increase inhaled volume and produce more controlled flow.
Intermittent positive pressure breathing Assisted breathing with a pressure cycled
ventilator triggered into inspiration by the user and allowing passive expiration. The
user begins to inhale through the machine, which senses the breath and augments it
by delivering gas to the user. When a preset pressure is reached, the machine stops
delivering gas and allows the user to breathe out. In most devices, the inspiratory
sensitivity, flow rate, and pressure can be varied to suit the user’s needs, but some
devices adjust the sensitivity and flow automatically.

Neuraxial blockade Involves spinal or epidural anaesthesia.

Substantive changes
Anaesthetic/analgesia One RCT added;18 conclusions unchanged.
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Acute organophosphorus poisoning
Search date March 2003

Michael Eddleston, Surjit Singh, and Nick Buckley

QUESTIONS

Effects of treatments for acute organophosphorus poisoning. . . . . .1816

INTERVENTIONS

Likely to be beneficial
Atropine* . . . . . . . . . . . . . . .1819
Benzodiazepines to control

organophosphorus induced
seizures*. . . . . . . . . . . . . .1822

Glycopyrronium bromide
(glycopyrrolate)* . . . . . . . .1820

Washing the poisoned person and
removing contaminated
clothes* . . . . . . . . . . . . . .1817

Unknown effectiveness
Activated charcoal (single or

multiple dose) . . . . . . . . . .1818
�2 Adrenergic receptor agonists

(clonidine). . . . . . . . . . . . .1823
Gastric lavage . . . . . . . . . . . .1818
Milk or other home remedy

immediately after ingestion.1816

N-methyl-D-aspartate receptor
antagonists . . . . . . . . . . . .1823

Organophophorus
hydrolases . . . . . . . . . . . .1822

Oximes . . . . . . . . . . . . . . . .1820
Sodium bicarbonate . . . . . . .1822

Likely to be ineffective or harmful
Ipecacuanha (ipecac)* . . . . .1817

To be covered in future updates
Carbamates
Cathartics

*Based on consensus, RCTs would
be considered unethical

See glossary, p 1823

Key Messages

¶ Atropine Consensus supports atropine treatment. Many case series have
found that it reverses the early muscarinic effects of acute organophosphorus
poisoning. We found no RCTs comparing atropine versus placebo, but such an
RCT would now be considered unethical.

¶ Benzodiazepines to control organophosphorus induced seizures Consen-
sus supports benzodiazepines for organophosphorus induced seizures. We
found no RCTs comparing a benzodiazepine versus placebo or another anti-
convulsant. It would now be unethical to conduct an RCT comparing benzo-
diazepines versus placebo.

¶ Glycopyrronium bromide (glycopyrrolate) One small RCT found no signifi-
cant difference in death or ventilation rates between glycopyrronium bromide
and atropine, but it may have lacked power to detect clinically important
differences. Glycopyrronium bromide (glycopyrrolate) has been used instead of
atropine because it is thought to have fewer adverse effects on the central
nervous system.

¶ Washing the poisoned person and removing contaminated clothes
Washing the poisoned person with warm water and soap and removing
contaminated clothes after dermal and mucocutaneous exposure appears
important and widely recommended, but this intervention has not been
assessed in RCTs.
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¶ Gastric lavage We found no RCTs assessing the role of gastric lavage in acute
organophosphorus poisoning. If the procedure cannot be performed in sedated
and intubated patients, the risk of harm due to aspiration is likely to surpass its
potential benefits.

¶ Milk or other home remedy immediately after ingestion We found no RCTs
on the effect of giving a “home remedy” soon after the ingestion.

¶ Oximes One systematic review found insufficient evidence about the effects of
oximes in acute organophosphorus poisoning.

¶ Ipecacuanha (ipecac) We found no RCTs on the effects of ipecacuanha in
acute organophosphorus poisoning. The significant risk of harm, although not
quantified, probably outweighs any potential benefits.

¶ Activated charcoal (single or multiple dose); �2 adrenergic receptor
agonists (clonidine); N-methyl-D-aspartate receptor antagonists;
organophosphorus hydrolases; sodium bicarbonate We found insufficient
evidence about the effects of these interventions.

DEFINITION Acute organophosphorus poisoning occurs after dermal, respira-
tory, or oral exposure to either low volatility pesticides (e.g. chlor-
pyrifos, dimethoate) or high volatility nerve gases (e.g. sarin, tabun).
Acetylcholinesterase (see glossary, p 1823) inhibition at synapses
results in accumulation of acetylcholine and over-activation of
acetylcholine receptors at the neuromuscular junction and in the
autonomic and central nervous systems.1 Early clinical features
mainly involve the parasympathetic system: bradycardia, bronchor-
rhoea, miosis, salivation, lachrymation, defecation, urination, and
hypotension. Features of neuromuscular junction (muscle weak-
ness and fasciculations) and central nervous system (seizures,
coma) involvement are also common at this stage. An intermediate
syndrome has been described (cranial nerve palsies and proximal
muscle weakness with preserved distal muscle power after resolu-
tion of early cholinergic symptoms), but its definition, pathophysi-
ology, and incidence are still unclear. A late motor or motor/sensory
peripheral neuropathy may also develop after recovery from acute
poisoning with some organophosphorus compounds.1

INCIDENCE/
PREVALENCE

Most cases occur in the developing world following occupational or
deliberate exposure to organophosphorus pesticides.2 Although
data are sparse, organophosphates appear to be the most impor-
tant cause of death from deliberate self poisoning worldwide.3 In Sri
Lanka, at least 17 000 cases of organophosphorus or carbamate
poisoning occurred in 1999, resulting in 1700 deaths. More than
80% were intentional.4 Case fatality rates across the developing
world are commonly greater than 20%.3 In Central America, occu-
pational poisoning is more common than intentional poisoning and
deaths are fewer.5 Extrapolating from limited data, the World Health
Organization has estimated that each year more than 200 000
people worldwide die from pesticide poisoning,6 but these figures
are old and widely contested.2 Most deaths occur in Asia and
organophosphorus pesticides probably cause at least 50% of
cases.3 Deaths from organophosphorus nerve gases occurred in
Iran during the Iran–Iraq war.7 Military or terrorist action with these
chemical weapons remains possible. Twelve people died in a
terrorist attack in Tokyo and thousands probably died in Iran after
military or terrorist exposure.

Acute organophosphorus poisoning
Poisoning
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AETIOLOGY/
RISK FACTORS

The widespread accessibility of pesticides in rural parts of the
developing world makes them easy options for acts of self harm.3

Occupational exposure is due to insufficient or inappropriate pro-
tective equipment in the use of toxic compounds.2

PROGNOSIS There are no validated scoring systems for categorising severity or
predicting outcome, although many have been proposed. The highly
variable natural history and difficulty in determining ingested dose
make predicting outcome for an individual inaccurate and poten-
tially hazardous, because people admitted in good condition can
deteriorate rapidly and require intubation and mechanical ventila-
tion. Prognosis in acute self poisoning is likely to depend on dose
and toxicity of the ingested organophosphorus (e.g. neurotoxicity
potential, half life, rate of ageing [see glossary, p 1824], whether
activation to the toxic compound is required [pro-poison — see
glossary, p 1824], and whether dimethylated or diethylated [see
comment under oximes, p 1821]).8,9 Prognosis in occupational
exposure is better because the dose is normally smaller and the
route is dermal.

AIMS OF
INTERVENTION

To prevent death; to reduce consciousness or respiratory arrest
requiring intubation with or without ventilation, pneumonia, the
intermediate syndrome (see definition above), and delayed
polyneuropathy; and to reduce the period of ventilation and inten-
sive care.

OUTCOMES Rates of death, intubation, pneumonia; the intermediate syndrome;
delayed polyneuropathy; and period of time requiring ventilation or
intensive care.

METHODS Clinical Evidence search and appraisal March 2003. The authors
also searched Medline, Embase, and Cochrane databases; hand
searched toxicological and Indian journals (search date November
2001); and contacted experts in the field to identify unpublished
studies.

QUESTION What are the effects of treatments for acute
organophosphorus poisoning?

OPTION DRINKING MILK OR OTHER HOME REMEDY SOON AFTER
ORAL ORGANOPHOSPHORUS EXPOSURE

We found no RCTs on the effect of giving a “home remedy” soon after the
ingestion.

Benefits: We found no systematic review, RCT, or cohort study for any form of
home remedy.

Harms: We found no systematic review, RCT, or cohort study of
complications.

Comment: The lay practice of giving a “home remedy” soon after the ingestion,
before bringing the poisoned person to hospital, is common in many
parts of the world. Problems may occur when large volumes of fluid
are given “to dilute the poison”. Gastric emptying of a fluid is
proportional to volume. It is therefore believed that increasing the
volume of fluid in the stomach increases the rate of emptying into
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the small bowel where the pesticide is absorbed. Giving fluids
therefore risks speeding the onset of poisoning and causing respi-
ratory arrest before the patient arrives at a healthcare facility. In
contrast, a small volume highly lipid home remedy (such as
unboiled eggs) may slow gastric emptying and may delay the onset
of poisoning and respiratory failure until the patient has reached a
healthcare facility.

OPTION WASHING THE POISONED PERSON AND REMOVING
CONTAMINATED CLOTHES

We found no RCTs of washing the poisoned person and removing
contaminated clothes. However, this appears to be an obvious way to
reduce further dermal and mucocutaneous exposure and is widely
recommended. Care should be taken to protect healthcare workers
through gloves, aprons, and eye protection, with careful disposal of
contaminated equipment and clothes.

Benefits: We found no systematic review and no RCTs.

Harms: We found no systematic review, RCT, or cohort study of complica-
tions in poisoned people or healthcare workers removing contami-
nated clothing from poisoned people. However, severe poisoning
requiring intubation and mechanical ventilation has been reported
in healthcare workers treating poisoned people.10 No significant
complications from the procedure for the initially poisoned person
are envisaged, unless washing the poisoned person distracts car-
egivers from other priorities, such as resuscitation and careful
observation for deterioration.

Comment: Absorbing organophosphorus compounds through the skin varies
greatly, according to the volatility of the organophosphorus, its
solvent, and the temperature and hydration of the skin.11 Absorp-
tion of pesticides seems to be low, with studies of malathion,
chlorpyrifos, and diazinon suggesting that less than 5% is absorbed
and excreted in the urine.12–14

OPTION IPECACUANHA (IPECAC)

We found no RCTs on the effects of ipecacuanha (ipecac) in acute
organophosphorus poisoning. The significant risk of harm, although not
quantified, probably outweighs any potential benefits.

Benefits: We found no systematic review and no RCTs.

Harms: We found no systematic review, RCT, or cohort study of complica-
tions of ipecacuanha in people with acute organophosphorus poi-
soning, and no large, high quality RCT comparing ipecacuanha
versus placebo in any form of poisoning that might have allowed
calculation of complication rates. Complications of ipecacuanha
may include aspiration, diarrhoea, ileus, dysrhythmias during vom-
iting, dystonia from treatment of vomiting, and haematemesis from
vomiting.15 Use of ipecacuanha in acute organophosphorus poison-
ing may be particularly hazardous because most organophosphorus
compounds are dissolved in aromatic hydrocarbons, which cause
serious harm if aspirated.15
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Comment: One non-systematic review identified no human studies of ipecac-
uanha in people with organophosphorus poisoning.15 One non-
systematic review of ipecacuanha in all forms of poisoning found no
evidence that it improved outcomes in poisoned people.15 Admin-
istration of ipecacuanha may delay administration of activated
charcoal and specific treatment for organophosphorus poisoning, in
addition to increasing the risk of aspiration.

OPTION GASTRIC LAVAGE

We found no systematic review, RCT, or cohort study on the effects of
gastric lavage in acute organophosphorus poisoning. If the procedure
cannot be performed in sedated and intubated patients, the risk of harm
due to aspiration is likely to surpass its potential benefits.

Benefits: We found no systematic review and no RCTs.

Harms: We found no systematic review, RCT, or cohort study assessing
complications of gastric lavage in people with acute organophos-
phorus poisoning, and no large, high quality RCTs comparing gastric
lavage versus placebo in any form of poisoning that allowed calcu-
lation of complication rates. Complications of gastric lavage may
include aspiration, hypoxia, laryngeal spasm, and oesophageal
perforation.16 Complications are common when gastric lavage is
performed in physically restrained, non-consenting patients as a
routine procedure without careful control of the airway.

Comment: One non-systematic review identified no human studies of gastric
lavage in people with organophosphorus poisoning.16 One non-
systematic review of gastric lavage in people with all forms of
poisoning found no evidence that it improved outcome in poisoned
people.16 Gastric lavage may delay administering activated char-
coal and specific treatment for organophosphorus poisoning. Anec-
dotal reports suggest that organophosphorus pesticides may
remain in the gut for lengthy periods.17 If studies indicate that a
substantial proportion of organophosphorus remains in the stom-
ach on admission to hospital, it may be appropriate to conduct an
RCT to assess gastric lavage after protection of the airway.

OPTION ACTIVATED CHARCOAL (SINGLE OR MULTIPLE DOSE)

We found no systematic review, RCT, or cohort study on the effects of
activated charcoal, in either single or multiple dose regimens, in acute
organophosphorus poisoning.

Benefits: We found no systematic review, RCT, or cohort study.

Harms: We found no systematic review, RCT, or cohort study of complica-
tions in people with acute organophosphorus poisoning receiving
activated charcoal and no large, high quality RCT comparing acti-
vated charcoal versus placebo in any form of poisoning that allowed
calculation of complication rates. Complications of activated char-
coal may include aspiration pneumonia, vomiting, diarrhoea, con-
stipation, ileus, and reduced absorption of oral medication.18–20 A
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large retrospective case series (878 people treated with multiple
dose activated charcoal) suggests that rates of adverse events with
multiple dose regimens (> 2 doses) are likely to be low (significant
pulmonary aspiration in 6/878 [0.6%], 95% CI 0.1% to 1.1%).21

Comment: Single dose regimens: We found no human simulated overdose
studies of single dose activated charcoal in organophosphorus
poisoning.18 Animal studies indicate that activated charcoal can
bind to organophosphorus pesticides.22 One non-systematic
review of single dose activated charcoal in all forms of poisoning
found no evidence that it improved outcomes in poisoned
people.18 Multiple dose regimens: We found no human studies
of multiple dose activated charcoal in organophosphorus
poisoning.19 One non-systematic review of multiple dose
activated charcoal in all forms of poisoning found no evidence
that it improved outcomes in poisoned people.19 Activated
charcoal may reduce the efficacy of treatments given by mouth. A
large RCT comparing single or multiple dose activated charcoal
versus placebo in acute organophosphorus pesticide poisoning
started in Sri Lanka in 2002, and the findings are expected to be
reported in 2007.23

OPTION ATROPINE

Atropine is the mainstay of treatment, and many case series have found
that it reverses the early muscarinic effects of acute organophosphorus
poisoning. We found no RCTs comparing atropine versus placebo. It would
now be considered unethical to perform such an RCT.

Benefits: We found no systematic review, RCT, or cohort study. Many case
series have found that atropine reverses the early muscarinic
effects of acute organophosphorus poisoning.24

Harms: We found no systematic review, RCT, or cohort study of complication
rates in people with acute organophosphorus poisoning receiving
atropine. Excessive treatment with atropine results in toxicity that is
characterised by confusion and tachycardia.24 In hypoxic people,
supplemental oxygen may reduce toxicity caused by tachycardia
with increased myocardial oxygen demand.

Comment: Atropine competes with excess acetylcholine at muscarinic acetyl-
choline receptors. We found no RCTs, but its effectiveness is now
considered to be beyond question, so it would be unethical to
perform an RCT comparing atropine versus placebo. The optimum
dose of atropine has not been determined, but may vary among
poisoned people because of variation in the dose taken and
possibly because of co-administration of an oxime (oximes have
been proposed to have anticholinergic action at high dose).8 The
first doses are given as boluses to reverse the muscarinic signs.
Current recommendations are then to set up an atropine infusion.8

Recent RCTs from India on the use of oximes have used an infusion
of atropine sufficient to keep the pupils at mid-point, heart rate
greater than 100 beats a minute, normal bowel sounds, clear
lungs, and no bronchorrhoea.25–28 The atropine dose regimen has
not been compared with other regimens with different end points of
atropinisation (see glossary, p 1824).
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OPTION GLYCOPYRRONIUM BROMIDE (GLYCOPYRROLATE)

One small RCT found no significant difference in death or ventilation
rates between glycopyrronium bromide and atropine, but it may have
lacked power to detect clinically important differences. Glycopyrronium
bromide (glycopyrrolate) has been used instead of atropine because it is
thought to have fewer adverse effects on the central nervous system.

Benefits: We found no systematic review or RCT comparing glycopyrronium
bromide versus placebo. It is unlikely that such a trial would be
considered ethical unless glycopyrronium bromide and placebo
were administered in addition to atropine. We found one small RCT
(39 people) comparing glycopyrronium bromide versus atropine.29

It found no significant difference between atropine and glycopyrro-
nium bromide in death rates, need for ventilation, or respiratory
infection (death rates: AR 1/22 [5%] with atropine v 2/17 [12%]
with glycopyrronium; RR 0.39, 95% CI 0.04 to 3.91; need for
ventilation: AR 8/22 [36%] with atropine v 6/17 [35%] with glyco-
pyrronium; RR 1.03, 95% CI 0.44 to 2.41; respiratory infection:
AR 12/22 [55%] with atropine v 5/17 [29%] with glycopyrronium;
RR 1.86, 95% CI 0.81 to 4.25). The study may have lacked power
to rule out clinically important differences in mortality rates, venti-
lation, or intermediate syndrome.

Harms: We found no systematic review, RCT, or cohort study of complication
rates in people with acute organophosphorus poisoning receiving
glycopyrronium bromide. Treatment with glycopyrronium bromide
may result in peripheral anticholinergic effects such as tachycardia,
dry mouth, and ileus.30 When these symptoms arise, treatment is
defined as excessive.

Comment: Glycopyrronium bromide has similar effects to atropine in humans,
but is more selective for peripheral cholinergic synapses, resulting
in less tachycardia and confusion than occur with atropine.30

Animal studies have found that glycopyrronium bromide is less
effective at controlling bradycardia and central nervous system
complications of organophosphorus poisoning. It is not widely used.
We found no large RCT comparing atropine versus glycopyrronium
bromide. In some regions, glycopyrronium bromide is combined
with atropine to limit the central stimulation produced by atropine.

OPTION OXIMES

One systematic review of two small RCTs found insufficient evidence on
the effects of oximes in acute poisoning.

Benefits: We found one systematic review of oximes (search date 2002; 2
RCTs, 182 people; the inclusion criterion was any RCT of oximes in
organophosphorus poisoned people).9 Both RCTs focused on pral-
idoxime in pesticide poisoned people.27,28 Neither of the two RCTs
found any benefit of pralidoxime. The second RCT found that an
infusion of 12 g pralidoxime over 3 days increased risks of death,
intermediate syndrome, and requirement for ventilation compared
with placebo (death: AR 16/55 [29%] with pralidoxime v 3/55 [5%]
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with placebo; RR 5.3, 95% CI 1.7 to 17.3; intermediate syndrome:
36/55 [65%] with pralidoxime v 19/55 [35%] with placebo; RR 1.9,
95% CI 1.3 to 2.9; requirement for ventilation: 36/55 [67%] with
pralidoxime v 22/55 [40%] with placebo; RR 1.7, 95% CI 1.1 to
2.4).

Harms: Neither RCT reported the incidence of complications in people with
acute organophosphorus poisoning receiving oximes.25–28 Compli-
cations of oximes include hypertension, cardiac dysrhythmias
(including cardiac arrest with rapid administration), headache,
blurred vision, dizziness, and epigastric discomfort.31 Such adverse
effects with pralidoxime have been reported only with either rapid
administration or doses greater than 30 mg/kg bolus. It may be
difficult to distinguish these adverse effects from the effects of
organophosphorus. In one observational clinical study of a different
oxime (obidoxime), a high dose regimen (8 mg/kg bolus, then
2 mg/kg/hour infusion) produced hepatitis in 3/12 people.7 Two of
six deaths were because of liver failure. The use of pralidoxime in
eight people in the same study (dose 30 mg/kg bolus, and then
8 mg/kg/hour infusion) did not produce hepatitis. A more recently
developed oxime (HI-6) has also been used in humans with no
reported adverse effects.32 We found no human studies that
assessed the harms of giving oximes for carbamate poisoning
(which presents with a similar cholinergic crisis but has a better
prognosis).1

Comment: Oximes (such as pralidoxime, obidoxime, and HI-6) reactivate
acetylcholinesterases (see glossary, p 1823) inhibited by organo-
phosphorus poisoning.8,9 Reactivation is limited by ageing (see
glossary, p 1823) of the acetylcholinesterases and high concentra-
tions of pesticides. Ageing of the acetylcholinesterases takes longer
with diethyl organophosphorus compounds than with dimethyl
organophosphorus compounds (120 hours v 12 hours). Oximes
may therefore be effective for people presenting after about
12 hours if they have been exposed to a diethyl organophosphorus.
Treatment may be beneficial if continued for as long as the person
is symptomatic because it may take several days for the pesticide
concentration to drop below the point at which the rate of reactiva-
tion surpasses reinhibition.8,9 Both RCTs used doses of pralidoxime
that are different from the regimen currently recommended by the
World Health Organization (at least 30 mg/kg bolus, then 8 mg/kg/
hour iv infusion).27,28 The reporting of the methods was poor, and
baseline differences in the second RCT suggested that more
severely poisoned people might have been randomised to the
intervention arm.9 Post hoc analysis of the first RCT suggested that
people receiving pralidoxime 1 g in the first 12 hours may be less
likely to develop the intermediate syndrome than those receiving
less than 1 g in the first 12 hours (29% v 51%; RR 0.58, 95%
CI 0.27 to 1.26).25 Studies in poisoned people indicate that oximes
can reactivate acetylcholinesterase but have not been able to prove
clinical benefit.33 In vitro studies have also revealed mechanisms
whereby oximes may be detrimental.34 A large RCT will start in Sri
Lanka in 2003–2004 and the findings are expected to be reported
in 2007.35
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OPTION ORGANOPHOSPHORUS HYDROLASES

We found no RCTs on the effects of organophosphorus hydrolases.

Benefits: We found no systematic reviews and no RCTs.

Harms: We found no systematic review, RCT, or cohort study.

Comment: Oxime efficacy is normally limited by the presence of high pesticide
concentrations, which reinhibit acetylcholinesterases (see glossary,
p 1823) that have been reactivated by the oximes.9 A method of
rapidly reducing pesticide concentrations could potentially allow
oximes to be more effective. Animal studies have found that
organophosphorus hydrolases (such as mammalian paraoxanase or
the bacterial hydrolase isolated from Pseudomonas species) cleave
organophosphorus compounds, lowering blood and tissue concen-
trations of organophosphorus.36,37 These may prove beneficial for
managing people with both pesticide and nerve gas organophos-
phorus poisoning.

OPTION SODIUM BICARBONATE

We found no RCTs on the effects of sodium bicarbonate in acute
organophosphorus poisoning.

Benefits: We found no systematic review and no RCTs.

Harms: We found no systematic review, RCT, or cohort study of complica-
tions in people with acute organophosphorus poisoning receiving
sodium bicarbonate. Dose dependent complications of sodium
bicarbonate may include sodium and fluid overload and decreased
oxygen delivery.38

Comment: Animal studies suggest that increasing the pH with sodium bicar-
bonate reduces mortality rates.39,40 This effect is independent of
correction of acidosis because it is seen in animals that are not
acidotic. Studies conducted in Brazil40 and Iran7 have claimed good
results in uncontrolled studies. The mechanism of action of sodium
bicarbonate in organophosphorus poisoning is unknown. However,
it is unclear whether the limited increase in pH that is possible
in vivo is sufficient to make a significant difference in organophos-
phorus hydrolysis rates.

OPTION BENZODIAZEPINES

Diazepam is standard treatment for organophosphorus induced seizures.
We found no RCTs comparing diazepam or other benzodiazepines versus
placebo or another anticonvulsant. It would now be considered unethical
to perform an RCT comparing benzodiazepines versus placebo in people
with seizures.

Benefits: Many case series have reported that diazepam controls seizures in
acute organophosphorus poisoning.41

Harms: We found no systematic review, RCT, or cohort study of complication
rates in people with acute organophosphorus poisoning receiving
diazepam. Excessive treatment with diazepam may result in respi-
ratory depression requiring intubation and ventilation. However, this
is also a direct complication of organophosphorus poisoning and it
is difficult to distinguish between the two.41
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Comment: Benzodiazepines such as diazepam, lorazepam, and midazolam are
widely used for treating organophosphorus induced seizures. How-
ever, the seizures are believed to be started by excess acetylcholine
in the brain following acetylcholinesterase (see glossary, p 1823)
inhibition, with subsequent disruption of other neurotransmitter
systems such as glutamate and catecholamine. Benziodiazepines
work at �-aminobutyric acid receptors. Other treatments may there-
fore be beneficial. Sufficient atropinisation (see glossary, p 1824)
may help to manage organophosphorus induced seizures. Routine
benzodiazepines before any seizure occurs has support from animal
models, but we found no studies in humans.42

OPTION CLONIDINE

We found no RCTs on the effects of clonidine in acute organophosphorus
poisoning.

Benefits: We found no systematic review and no RCTs.

Harms: We found no systematic review, RCT, or cohort study of complica-
tions in people with acute organophosphorus poisoning receiving
clonidine. Complications of clonidine may include sedation, hypo-
tension, bradycardia, and (with prolonged use) rebound
hypertension.43

Comment: Clonidine inhibits the release of acetylcholine from cholinergic
neurones and has �2 adrenergic agonist effects. Animal studies
have found that clonidine pretreatment improves survival after
organophosphorus poisoning; combination with atropine was more
than additive.44 This treatment has not yet been studied in organo-
phosphorus poisoning in humans.

OPTION N-METHYL-D-ASPARTATE RECEPTOR ANTAGONISTS

We found no RCTs on the effects of N-methyl-D-aspartate receptor
antagonists in acute organophosphorus poisoning.

Benefits: We found no systematic review and no RCTs.

Harms: We found no systematic review, RCT, or cohort study of complica-
tions in people with acute organophosphorus poisoning receiving
N-methyl-D-aspartate (NMDA) receptor antagonists. A dose rang-
ing clinical study found that complications of NMDA receptor
antagonists include dizziness, vomiting, nausea, stupor, agitation,
and hallucinations.45

Comment: Primate studies have found that treating with NMDA receptor
antagonists, such as gacyclidine, improves clinical recovery,
reduces neural death, and improves electroencephalogram activity
following organophosphorus poisoning.46

GLOSSARY
Acetylcholinesterase An enzyme that cleaves acetylcholine.
Ageing Esterases (such as acetylcholinesterase and neurotoxic target esterase)
are inhibited by organophosphorus through phosphorylation. Inhibited acetylcho-
linesterase reactivates spontaneously at very slow rates; oximes speed up this
reaction. However, phosphorylated acetylcholinesterase may lose an alkyl side
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chain non-enzymatically, leaving a hydroxyl group in its place (“ageing”). Regen-
eration is then no longer possible.
Atropinisation Administering atropine until it reaches sufficiently high blood levels
to suppress cholinergic signs clinically.
Pro-poisons Some organophosphorus pesticides require activation in vivo to
become toxic.
Rates of ageing The rate depends on the identity of the alkyl side chains on each
organophosphorus. Those with two methyl groups will age faster than those with
two ethyl groups and thus become unresponsive to oximes at an earlier time point.
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Paracetamol (acetaminophen) poisoning
Search date July 2003

Nick Buckley and Michael Eddleston

QUESTIONS

Effects of treatments . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .1828

INTERVENTIONS

Beneficial
Acetylcysteine. . . . . . . . . . . .1828

Likely to be beneficial
Methionine . . . . . . . . . . . . . .1830

Unknown effectiveness
Activated charcoal (single or

multiple dose) . . . . . . . . . .1829
Gastric lavage . . . . . . . . . . . .1829
Ipecacuanha. . . . . . . . . . . . .1830

Key Messages

¶ Acetylcysteine One systematic review found one RCT in people with estab-
lished paracetamol induced liver failure. It found that acetylcysteine reduced
mortality after 21 days compared with placebo. One observational study found
that people given early treatment with acetylcysteine were less likely to develop
liver damage than untreated historical controls.

¶ Methionine One systematic review found insufficient evidence on the effects
of methionine on mortality. It found limited evidence that methionine reduced
hepatotoxicity compared with supportive care.

¶ Activated charcoal (single or multiple dose) One systematic review found
no evidence on the effects of activated charcoal, whether in single or multiple
dose regimens, in people poisoning by paracetamol. One large case series
found that clinically significant complications of multiple dose activated char-
coal are rare.

¶ Gastric lavage One systematic review found no evidence of the effects of
gastric lavage in paracetamol poisoning.

¶ Ipecacuanha One systematic review found no evidence on the clinical effects
of ipecacuanha in paracetamol poisoning.
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DEFINITION Paracetamol poisoning occurs as a result of either accidental or
intentional overdose with paracetamol (acetaminophen).

INCIDENCE/
PREVALENCE

Paracetamol is the most common drug used for self poisoning in the
UK.1 It is also a common means of self poisoning in the rest of
Europe, North America, and Australasia. An estimated 41 200
cases of poisoning with products containing paracetamol occurred
in 1989–1990 in England and Wales, with a mortality of 0.40%
(95% CI 0.38% to 0.46%). Overdoses owing to paracetamol alone
result in an estimated 150–200 deaths and 15–20 liver transplants
each year in England and Wales.

AETIOLOGY/
RISK FACTORS

Most cases in the UK are impulsive acts of self harm in young
people.1,2 In one study of 80 people who had overdosed with
paracetamol, 42 had obtained the tablets for the specific purpose
of taking an overdose and 33 had obtained them less than 1 hour
before the act.2

PROGNOSIS People with blood paracetamol concentrations above the standard
treatment line (defined in the UK as a line joining 200 mg/L at
4 hours and 30 mg/L at 15 hours on a semilogarithmic plot) have a
poor prognosis without treatment (see figure 1, p 1832).3–5 In one
study of 57 untreated people with blood concentrations above this
line, 33 developed severe liver damage and three died.4 People with
a history of chronic alcohol misuse, use of enzyme inducing drugs,
eating disorders, or multiple paracetamol overdoses may be at risk
of liver damage with blood concentrations below this line.6 In the
USA, a lower line is used as an indication for treatment, but we
found no data relating this line to prognostic outcomes.7 Dose
effect: The dose ingested also indicates the risk of hepatotoxicity.
People ingesting less than 125 mg/kg had no significant hepatotox-
icity with a sharp dose dependent rise for higher doses.8 The
threshold for toxicity after acute ingestion may be higher in children,
where a single dose of less than 200 mg/kg has not been reported
to lead to death and rarely causes hepatotoxicity.9 For people who
present later than 24 hours or an unknown time after ingestion,
several other prognostic indicators have been proposed, including
prothrombin time and abnormal liver function tests.10,11 These have
not been validated prospectively.

AIMS OF
INTERVENTION

To prevent liver failure, liver transplantation, or death, with minimal
adverse effects.

OUTCOMES Mortality, hepatotoxicity (most commonly defined by the objective
criterion of blood aspartate aminotransferase > 1000 U/L), liver
failure, or liver transplantation.

METHODS Clinical Evidence search and appraisal July 2003, including a
search for observational studies. The authors also searched Current
Awareness in Clinical Toxicology (http://www.npis.org/cact/
cact.htm) and contacted experts in the field to identify unpublished
studies.

Paracetamol (acetaminophen) poisoning
Poisoning

1827

 BMJ Publishing Group Ltd 2004



QUESTION What are the effects of treatments for acute
paracetamol poisoning?

OPTION ACETYLCYSTEINE

One systematic review found one RCT in people with established
paracetamol induced liver failure. It found that acetylcysteine reduced
mortality after 21 days compared with placebo. One observational study
found that people given early treatment with acetylcysteine were less
likely to develop liver damage than untreated historical controls.

Benefits: We found one systematic review (search date 2001, 1 RCT, 50
people with established paracetamol induced liver failure), which
compared intravenous acetylcysteine (150 mg/kg over 15 minutes,
50 mg/kg over 4 hours, and then 100 mg/kg diluted in 5% dextrose
over 16 hours, continued until death or recovery) versus a placebo
infusion of 5% dextrose.12 It found that after 21 days, acetyl-
cysteine significantly reduced mortality compared with placebo
(mortality: 13/25 [52%] with acetylcysteine v 20/25 [80%] with
placebo; RR 0.65, 95% CI 0.43 to 0.99; NNT 4, 95% CI 2 to 16).

Harms: The systematic review found no evidence that quantified harms
from acetylcysteine,12 and the included RCT did not specifically
assess adverse outcomes and none were noted.13 Five case series
found that the incidence of adverse effects from intravenous ace-
tylcysteine was 5–23%.14–18 These were predominantly rash, urti-
caria, and occasionally more serious anaphylactoid reactions occur-
ring with the initial “loading” dose. In most or all cases, adverse
effects responded to temporary stopping of infusions and sympto-
matic treatment, and did not recur when treatment recommenced.
Three deaths have been reported, two followed a 10-fold miscalcu-
lation of the dose of acetylcysteine and the other occurred in a
person with severe asthma.19,20 Adverse reactions seem to be more
common in people with asthma and those who have non-toxic
paracetamol concentrations.16 Vomiting is common after oral ace-
tylcysteine and occurred in 63% of people in one series despite
previous administration of metoclopramide.17 Oral acetylcysteine
can also cause hypersensitivity and anaphylactoid reactions.21

Comment: In the RCT, allocation was concealed but treatment was not
blinded.13 There were differences between the groups in prognostic
variables (prothrombin time, coma grade) and other treatments,
but a possible confounding effect could not be assessed adequately
because of the small size of the study. One observational study
evaluated the effects of intravenous acetylcysteine in people pre-
senting early to hospital.4 It found that people treated within
10 hours of ingestion were less likely to develop liver damage than
untreated historical controls (1/62 [2%] with treated people v

33/57 [58%] with untreated people). As a result, subsequent RCTs
were considered unethical. A systematic review of numerous case
series found evidence that acetylcysteine is beneficial in paraceta-
mol poisoning.14 For both oral and intravenous acetylcysteine,
overall hepatotoxicity was worse if treatment was delayed beyond
8–10 hours (1% in those treated within 8 hours v 46% in those
treated after 16 hours).4,14 We found no RCTs of different regimens
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and no evidence of a difference between oral and intravenous
routes of administration.14 The optimal dose, route, and duration of
treatment is unknown. Two recent observational studies comparing
different protocols for intravenous22 and oral23 acetylcysteine did
not find marked differences in outcomes.

OPTION ACTIVATED CHARCOAL (SINGLE OR MULTIPLE DOSE)

One systematic review found no evidence on the effects of activated
charcoal, whether in single or multiple dose regimens, in people poisoned
by paracetamol. One large case series found that clinically significant
complications of multiple dose activated charcoal are rare.

Benefits: We found one systematic review (search date 2001), which found no
RCTs that examined clinical outcomes after paracetamol poisoning.12

Harms: The systematic review found no large study of complications in
people poisoned by paracetamol who received single doses of
activated charcoal.12 Reported harms may include aspiration pneu-
monia, vomiting, diarrhoea, constipation, ileus, and interference
with regular medications.24 One large retrospective case series
(878 people treated with multiple dose activated charcoal) sug-
gested that rates of clinically significant adverse events with multi-
ple dose regimens are likely to be low (significant pulmonary
aspiration in 6/878 [0.6%], 95% CI 0.1% to 1.1%).25

Comment: Single dose regimens: The systematic review included simulated
overdose studies in volunteers, which found that activated charcoal
given within 2 hours of paracetamol ingestion decreased absorption by
a variable amount and that this amount diminished with time.12 One
cohort study in 450 consecutive people who had taken ≥ 10 g of
paracetamol found that those who had been given activated charcoal
were significantly less likely to have high risk blood paracetamol
concentrations (OR 0.36, 95% CI 0.23 to 0.58).3 The effect was seen
only in those treated within 2 hours, and the study was not large
enough to assess the effect of many potential confounders.3 One
non-systematic review of activated charcoal in all forms of poisoning
found no evidence that activated charcoal improved outcome in
poisoned people.26 Multiple dose regimens: The review found no
studies of simulated overdose that evaluated multiple dose regimens
in paracetamol poisoning.12 One non-systematic review of case series
and reports of multiple dose regimens in all forms of poisoning found
no evidence that multiple dose regimens improved outcomes in poi-
soned people.27 The rapid absorption and short half life of paracetamol
suggest that a beneficial effect is unlikely.

OPTION GASTRIC LAVAGE

One systematic review found no evidence of the effects of gastric lavage
in paracetamol poisoning.

Benefits: We found one systematic review (search date 2001), which found
no RCTs or cohort studies that reported clinical outcomes.12

Harms: The systematic review found no large study of complications in
people poisoned by paracetamol who received gastric lavage.12

Harms may include aspiration of stomach contents, hypoxia, and
oesophageal perforation.28
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Comment: The systematic review included studies of simulated overdose in
human volunteers, which found that gastric lavage carried out
within 1 hour removed a variable number of paracetamol tablets
and that the number diminished with time.12 One cohort study
(described previously) (see comment under acitvated charcoal,
p 1829) found that those given activated charcoal were significantly
less likely to have high risk blood paracetamol concentrations
(OR 0.36, 95% CI 0.23 to 0.58).3 The addition of gastric lavage to
activated charcoal regimens did not decrease the risk further
(OR 1.12, 95% CI 0.57 to 2.20).3 One non-systematic review of
gastric lavage in all forms of poisoning found no evidence that
gastric lavage improved outcome in poisoned people.29

OPTION IPECACUANHA

One systematic review found no evidence on the clinical effects of
ipecacuanha in paracetamol poisoning.

Benefits: We found one systematic review (search date 2001), which found no
evidence of clinical effects of ipecacuanha in paracetamol poisoning.12

Harms: The systematic review found no studies that quantified harms from
ipecacuanha in paracetamol poisoning.12 Specific complications of
ipecacuanha may include aspiration, diarrhoea, ileus, arrhythmia
during vomiting, dystonia from treatment for vomiting, and hae-
matemesis from vomiting.28

Comment: Human simulated overdose studies suggest that ipecacuanha given
within 1 hour could reduce paracetamol absorption but no studies
have shown a change in clinical outcome.24 One non-systematic
review of ipecacuanha in all forms of poisoning found no evidence
that ipecacuanha improved outcome in poisoned people.24 Admin-
istration of ipecacuanha may delay the administration of activated
charcoal and oral antidotes.

OPTION METHIONINE

One systematic review found insufficient evidence on the effects of
methionine on mortality. It found limited evidence that methionine
reduced hepatotoxicity compared with supportive care.

Benefits: One systematic review (search date 2001, 1 RCT, 40 people with
blood concentrations of paracetamol above the UK standard treat-
ment line [see figure 1, p 1832]) compared oral methionine (2.5 g
4 hourly for 4 doses), intravenous mercaptamine (formerly named
cysteamine, 3.6 g over 20 hours), and supportive care.12 It found
no significant effect on mortality (0 deaths with methionine v 0
deaths with mercaptamine v 1 with supportive care). Only 27
people had a liver biopsy. Fewer people suffered grade III hepatic
necrosis with methionine than with supportive care (0/9 [0%] with
methionine v 6/10 [60%] with supportive care) or had peak aspar-
tate aminotransferase greater than 1000 U (1/13 [8%] with
methionine v 8/13 [62%] with supportive care; RR 0.13, 95%
CI 0.02 to 0.86; NNT 2, 95% CI 2 to 6).
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Harms: The systematic review did not address harms from methionine.12

No serious adverse effects associated with treatment were reported
in the included RCT, but vomiting after administration of methionine
occurred in 8/13 people (62%).30 The incidence of adverse effects
in the control group was not reported.

Comment: Interpretation of liver biopsy results from the RCT was difficult as not
all people were tested and an intention to treat analysis was not
possible. We found one case series in people treated with methio-
nine in early and late paracetamol poisoning, but there was no
untreated group for comparison.31

Substantive changes
Acetylcysteine One new case series added under harms section;18 conclusions
unchanged but harms data broadened.
Activated charcoal One retrospective case series on multiple doses of charcoal
added to harms section;25 conclusions unchanged but harms data improved.

REFERENCES
1. Gunnell D, Hawton K, Murray V, et al. Use of

paracetamol for suicide and non-fatal poisoning in
the UK and France: are restrictions on availability
justified? J Epidemiol Community Health

1997;51:175–179.
2. Hawton K, Ware C, Mistry H, et al. Paracetamol

self-poisoning. Characteristics, prevention and
harm reduction. Br J Psychiatry 1996;168:43–48.

3. Buckley NA, Whyte IM, O’Connell DL, et al.
Activated charcoal reduces the need for
N-acetylcysteine treatment after acetaminophen
(paracetamol) overdose. J Toxicol Clin Toxicol

1999;37:753–757.
4. Prescott LF, Illingworth RN, Critchley JAJH, et al.

Intravenous N-acetylcysteine: the treatment of
choice for paracetamol poisoning. BMJ

1979;2:1097–1100.
5. Rumack BH, Matthew H. Acetaminophen poisoning

and toxicity. Pediatrics 1975;55:871–876.
6. Vale JA, Proudfoot AT. Paracetamol (acetaminophen)

poisoning. Lancet 1995;346:547–552.
7. Smilkstein MJ, Knapp GL, Kulig KW, et al. Efficacy

of oral N-acetylcysteine in the treatment of
acetaminophen overdose. Analysis of the National
Multicentre Study (1976–1985). N Engl J Med

1988;319:1557–1562.
8. Prescott LF. Paracetamol overdosage.

Pharmacological considerations and clinical
management. Drugs 1983;25:290–314.

9. Caravati EM. Unintentional acetaminophen ingestion
in children and the potential for hepatotoxicity. J

Toxicol Clin Toxicol 2000;38:291–296.
10. Schiodt FV, Ott P, Christensen E, et al. The value of

plasma acetaminophen half-life in antidote-treated
acetaminophen overdosage. Clin Pharmacol Ther

2002;71:221–225.
11. James LP, Wells E, Beard RH, et al. Predictors of

outcome after acetaminophen poisoning in
children and adolescents. J Pediatr

2002;140:522–526.
12. Brok J, Buckley N, Gluud C. Interventions for

paracetamol (acetaminophen) overdoses. In: The
Cochrane Library, Issue 3, 2002. Oxford: Update
Software. Search date 2001; primary sources
Cochrane Hepato-Billiary Group Controlled Trials
Register, Cochrane Controlled Trials Register,
Medline, Embase, and hand searching of
reference lists from RCTs, textbooks, review
articles and meta-analyses, and personal contact
with authors of relevant RCTs.

13. Keays R, Harrison PM, Wendon JA, et al.
Intravenous acetylcysteine in paracetamol induced
fulminant hepatic failure: a prospective controlled
trial. BMJ 1991;303:1026–1029.

14. Buckley NA, Whyte IM, O’Connell DL, et al. Oral or
intravenous N-acetylcysteine: which is the
treatment of choice for acetaminophen
(paracetamol) poisoning? J Toxicol Clin Toxicol

1999;37:759–767.
15. Chan TY, Critchley JA. Adverse reactions to

intravenous N-acetylcysteine in Chinese patients
with paracetamol (acetaminophen) poisoning.
Hum Exp Toxicol 1994;13:542–544.

16. Schmidt LE, Dalhoff K. Risk factors in the
development of adverse reactions to
N-acetylcysteine in patients with paracetamol
poisoning. Br J Clin Pharmacol 2001;51:87–91.

17. Wright RO, Anderson AC, Lesko SL, et al. Effect of
metoclopramide dose on preventing emesis after
oral administration of N-acetylcysteine for
acetaminophen overdose. J Toxicol Clin Toxicol

1999;37:35–42.
18. 18 Sanaei-Zadeh H, Taghaddosinejad F, Jalali N,

Kariman H. Adverse effects of Intravenous
N-Acetylcysteine. Clin Drug Investig

2003;23;129–133.
19. Mant TG, Tempowski JH, Volans GN, et al. Adverse

reactions to acetylcysteine and effects of
overdose. BMJ 1984;289:217–219.

20. Appelboam AV, Dargan PI, Jones AL, et al. Fatal
anaphylactoid reaction to N-acetylcysteine:
caution in asthmatics. J Toxicol Clin Toxicol

2002;40:366–367.
21. Perry HE, Shannon MW. Efficacy of oral versus

intravenous N-acetylcysteine in acetaminophen
overdose: results of an open-label, clinical trial. J

Pediatr 1998;132:149–152.
22. Dougherty T, Greene T, Roberts JR.

Acetaminophen overdose: comparison between
continuous and intermittent intravenous
N-acetylcysteine 48-hour protocols. Ann Emerg

Med 2000;36:S83.
23. Woo OF, Mueller PD, Olson KR, et al. Shorter

duration of oral N-acetylcysteine therapy for acute
acetaminophen overdose. Ann Emerg Med

2000;35:363–368.
24. Krenzelok EP, McGuigan M, Lheur P. Position

statement: ipecac syrup. American Academy of
Clinical Toxicology and European Association of
Poisons Centres and Clinical Toxicologists. J Toxicol

Clin Toxicol 1997;35:699–709.

Paracetamol (acetaminophen) poisoning
Poisoning

1831

 BMJ Publishing Group Ltd 2004



25. Dorrington CL, Johnson DW, Brant R. The
frequency of complications associated with the
use of multiple-dose activated charcoal. Ann

Emerg Med 2003;41:370–377.
26. Chyka PA, Seger D. Position statement:

single-dose activated charcoal. American Academy
of Clinical Toxicology; European Association of
Poisons Centres and Clinical Toxicologists. J Toxicol

Clin Toxicol 1997;35:721–741.
27. American Academy of Clinical Toxicology, European

Association of Poison Centres, and Clinical
Toxicologists. Position statement and practice
guidelines on the use of multi-dose activated
charcoal in the treatment of acute poisoning. J

Toxicol Clin Toxicol 1999;37:731–751.
28. Pond SM, Lewis-Driver DJ, Williams GM, et al.

Gastric emptying in acute overdose: a prospective

randomised controlled trial. Med J Aust

1995;163:345–349.

29. Vale JA. Position statement: gastric lavage.
American Academy of Clinical Toxicology, European
Association of Poisons Centres, and Clinical
Toxicologists. J Toxicol Clin Toxicol

1997;35:711–719.

30. Hamlyn AN, Lesna M, Record CO, et al.
Methionine and cysteamine in paracetamol
(acetaminophen) overdose, prospective controlled
trial of early therapy. J Int Med Res

1981;9:226–231.

31. Vale JA, Meredith TJ, Goulding R. Treatment of
acetaminophen poisoning. The use of oral
methionine. Arch Intern Med

1981;141:394–396.

Nick Buckley
Consultant Clinical Pharmacologist

and Toxicologist
Canberra Hospital

Canberra
Australia

Michael Eddleston
Wellcome Trust Career Development

Fellow
Centre for Tropical Medicine

University of Oxford
Oxford

UK

Competing interests: None declared.

400
2000

1000

500

250

100

50

25

200

100

50

25

10

5

0 4 8 12

Hours after ingestion

P
ar

ac
et

am
ol

 c
on

ce
nt

ra
tio

n 
(m

g/
L)

µm
ol

/L

16 20 24

UK treatment line4,5

US treatment line6,7

FIGURE 1 Nomograms used to determine acetylcysteine or
methionine treatment, based on the blood
concentrations between 4 hours and 24 hours after
ingestion of paracetamol. Published with permission
(see text, p 1827).3

Paracetamol (acetaminophen) poisoning
Po

is
on

in
g

1832

 BMJ Publishing Group Ltd 2004



Ectopic pregnancy
Search date April 2003

Bazian Ltd

QUESTIONS

Effects of treatments for non-ruptured tubal pregnancy New . . . . .1835

INTERVENTIONS

Trade off between benefits and
harms

Choice between open and
laparoscopic
salpingostomy . . . . . . . . . .1836

Unknown effectiveness
Fimbrial expression . . . . . . . .1835
Methotrexate (oral) . . . . . . . .1837
Salpingectomy . . . . . . . . . . .1835
Salpingo-oophorectomy . . . . .1836
Salpingostomy (open or

laparoscopic). . . . . . . . . . .1836

Unlikely to be beneficial
Methotrexate (intramuscular,

multiple or single dose) . . .1837

To be covered in future updates
Laparoscopic salpingostomy plus

prophylactic methotrexate
Locally administered methotrexate,

prostaglandins, hyperosmolar
solutions, and mifepristone

See glossary, p 1838

Key Messages

¶ Choice between open and laparoscopic salpingostomy One systematic
review found that, compared with laparoscopic salpingostomy, open salpingos-
tomy increased rates of elimination of tubal pregnancy. It found no significant
difference in rates of subsequent intrauterine pregnancy or repeat ectopic
pregnancy, but perioperative blood loss was higher with open salpingostomy.

¶ Methotrexate (oral) One small RCT identified by a systematic review found no
significant difference between oral methotrexate 2.5 mg daily for 5 days and
expectant management in the need for laparoscopy for persistent adnexal
mass within 3 months.

¶ Methotrexate (intramuscular, multiple or single dose) One RCT identified
by a systematic review found no significant difference in rates of elimination of
tubal pregnancy, tubal preservation, spontaneous intrauterine pregnancy, or
repeat ectopic pregnancy at 18 months between multiple dose intramuscular
methotrexate (1 mg/kg on days 1, 2, 4, and 6) plus folic acid compared with
laparoscopic salpingostomy. The same RCT found that multiple dose meth-
otrexate decreased health related quality of life compared with laparoscopic
salpingostomy. One systematic review found higher rates of persistent ectopic
pregnancy and lower rates of elimination of tubal pregnancy with single dose
intramuscular methotrexate 1 mg/kg or 50 mg/m2 compared with laparoscopic
salpingostomy.

¶ Salpingostomy We found no RCTs comparing salpingostomy with expectant
management. One RCT identified by a systematic review found no significant
difference in rates of elimination of tubal pregnancy, tubal preservation,
spontaneous intrauterine pregnancy, or repeat ectopic pregnancy at 18
months between multiple dose intramuscular methotrexate (1 mg/kg on days
1, 2, 4, and 6) plus folic acid compared with laparoscopic salpingostomy. The
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same RCT found that multiple dose methotrexate decreased health related
quality of life compared with laparoscopic salpingostomy. One systematic
review found higher rates of persistent ectopic pregnancy and lower rates of
elimination of tubal pregnancy with single dose intramuscular methotrexate
1 mg/kg or 50 mg/m2 compared with laparoscopic salpingostomy.

¶ Fimbrial expression, salpingectomy, salpingo-oophorectomy We found no
systematic review or RCTs that evaluated these interventions.

DEFINITION In ectopic pregnancy, the fertilised ovum implants on a surface
other than the uterine endometrium. Almost all ectopic pregnancies
implant in the fallopian tubes. Ectopic pregnancies are detected by
clinical suspicion and serial measurement of serum human chori-
onic gonadotrophin (hCG) or ultrasound.1 Spontaneous resolution
occurs only in selected cases: in women with a small adnexal mass
on transvaginal sonography, decreasing hCG levels, and only minor
symptoms.2,3 Population: This chapter covers management in
women with non-ruptured, tubal ectopic pregnancy only. Typically,
this group would consist of women with small tubal pregnancies
confirmed ultrasonographically or based on serial hCG levels. We
have excluded women with an acute presentation of ectopic preg-
nancy (such as peritonism, or with evidence of rupture or bleeding).

INCIDENCE/
PREVALENCE

Small studies suggest that 1–2% of reported pregnancies are
ectopic.4,5 A recent large study attempted to estimate the propor-
tion of ectopic pregnancies in the USA using national data sets, but
found that data were too flawed to provide an accurate estimate of
the incidence.6

AETIOLOGY/
RISK FACTORS

A recent large case-control study suggested that the main risk
factors for ectopic pregnancy were history of pelvic infection
(OR 3.4, 95% CI 2.4 to 5.0) and smoking (OR 3.9, 95% CI 2.6 to
5.9).7 Other risk factors were age, previous spontaneous abortion,
history of infertility, and previous use of an intrauterine contracep-
tive device.7 Earlier studies have found that previous ectopic preg-
nancy, previous tubal surgery including tubal sterilisation, docu-
mented tubal pathology, intrauterine contraceptive device, previous
genital infections, smoking and in utero diethylstilbestrol exposure
were associated with ectopic pregnancy.8–10 The risk of ectopic
pregnancy varies with method of tubal sterilisation. Women steri-
lised by bipolar tubal coagulation before the age of 30 years were
found to have a risk of ectopic pregnancy 27 times greater than
women who had postpartum partial salpingectomy (see glossary,
p 1838).9

PROGNOSIS Risks of ectopic pregnancy include tubal rupture, life-threatening
bleeding, and subsequent infertility. The combination of transvagi-
nal ultrasound and hCG measurements allow the condition to be
diagnosed earlier now than previously. Consequently, mortality has
fallen over time in the developed world from 35.5 deaths per
10 000 cases to 3.8 deaths per 10 000 cases between 1970 and
1989 in the USA and from 16 deaths per 10 000 cases to three
deaths per 10 000 pregnancies between 1973 and 1993 in the
UK.3 However, mortality remains high in poorer countries: 100–300
deaths per 10 000 cases in one African survey.11 Evaluating expect-
ant management (see glossary, p 1838) to assess prognosis is
difficult because of ethical concerns about exposing women to
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undue risk of acute complications, which may also have medico-
legal implications.12 However, expectant management has been
suggested as a feasible option in women at low risk of acute
complications (such as asymptomatic women and women with
small adnexal masses and decreasing hCG levels), and in the
presence of close monitoring. A recent non-systematic review found
rates of spontaneous resolution with expectant management to
range from 46–65%.3 One prospective cohort study (118 women)
found that rates of spontaneous resolution varied with hCG level
from 98% where hCG concentrations were less than 200 mIU/mL to
25% for hCG concentration greater than 2000 mIU/mL.2 However,
no factors have yet been found that reliably predict tubal rupture or
bleeding.3

AIMS OF
INTERVENTION

To prevent tubal rupture; reduce maternal death; increase chances
of future intrauterine pregnancy; and minimise adverse effects of
treatments.

OUTCOMES Maternal mortality, tubal rupture, persistence or elimination of
ectopic pregnancy (measured by ultrasound or by serial hCG levels);
recurrence rate; long term spontaneous live birth rate (i.e. without
subsequent intervention for infertility); quality of life; acute clinical
complications of treatment (e.g. haemorrhage, infection); long term
fertility; and complications of surgery, such as bleeding, hysterec-
tomy, and transfusion.

METHODS Clinical Evidence search and appraisal April 2003.

QUESTION What are the effects of treatments for non-ruptured
tubal pregnancy? New

OPTION FIMBRIAL EXPRESSION

We found no systematic review or RCTs that evaluated fimbrial
expression.

Benefits: We found no systematic review or RCTs that compared fimbrial
expression (see glossary, p 1838) with either expectant manage-
ment (see glossary, p 1838) or other treatment.

Harms: We found no systematic review or RCTs.

Comment: It may not be ethically feasible to compares surgical management
versus expectant management in an RCT (see prognosis, p 1834).

OPTION SALPINGECTOMY

We found no systematic review or RCTs that evaluated salpingectomy.

Benefits: We found no systematic review or RCTs that compared salpingec-
tomy (see glossary, p 1838) with either expectant management
(see glossary, p 1838) or other treatment.

Harms: We found no systematic review or RCTs.

Comment: It may not be ethically feasible to compare surgical management
versus expectant management in an RCT (see prognosis, p 1834).
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OPTION SALPINGO-OOPHORECTOMY

We found no systematic review or RCTs that evaluated
salpingo-oophorectomy.

Benefits: We found no systematic review or RCTs that compared salpingo-
oophorectomy (see glossary, p 1838) with either expectant man-
agement (see glossary, p 1838) or other treatment.

Harms: We found no systematic review or RCTs.

Comment: It may not be ethically feasible to compare surgical management
versus expectant management in an RCT (see prognosis, p 1834).

OPTION SALPINGOSTOMY (OPEN OR LAPAROSCOPIC)

We found no RCTs comparing salpingostomy with expectant management.
One systematic review found that, compared with laparoscopic
salpingostomy, open salpingostomy increased rates of elimination of
tubal pregnancy. It found no significant difference in rates of subsequent
intrauterine pregnancy or repeat ectopic pregnancy, but perioperative
blood loss was higher with open salpingostomy. One RCT identified by the
review found no significant difference between laparoscopic
salpingostomy and intramuscular methotrexate (multiple dose, 1 mg/kg
on days 1, 2, 4, and 6) plus folic acid in terms of rate of elimination of
tubal pregnancy, tubal preservation, spontaneous intrauterine pregnancy,
or repeat ectopic pregnancy at 18 months. The same RCT found that
multiple dose methotrexate decreased health related quality of life
compared with laparoscopic salpingostomy.

Benefits: Versus expectant management: See glossary, p 1838. We found
no systematic review or RCTs. Open versus laparoscopic
salpingostomy: See glossary, p 1838. We found one systematic
review (search date not reported), which identified three RCTs.1 The
review found that, compared with laparoscopic salpingostomy, open
salpingostomy significantly increased rates of elimination of tubal
pregnancies. It found no significant difference in rates of persistent
ectopic pregnancy [see glossary, p 1838]; 3 RCTs, 228 with small
unruptured tubal pregnancy; elimination of tubal pregnancy:
RR 1.11, 95% CI 1.03 to 1.20; persistent ectopic pregnancy:
RR 0.28, 95% CI 0.05 to 1.58). The review also found no significant
difference between open and laparoscopic salpingostomy in rates
of subsequent intrauterine pregnancy or repeat ectopic pregnancy
among 145 women trying to conceive (3 RCTs, 145 women trying to
conceive; rates of subsequent intrauterine pregnancy: RR 0.83,
95% CI 0.66 to 1.14; repeat ectopic pregnancy: RR 2.33, 95%
CI 0.83 to 6.70). The review did not distinguish between spontane-
ous pregnancy and pregnancy after in vitro fertilisation.
Laparoscopic salpingostomy versus systemic methotrexate:
See benefits of systemic methotrexate, p 1837.

Harms: Versus expectant management: We found no systematic review
or RCTs. Open versus laparoscopic salpingostomy: The review
found that laparoscopic salpingostomy reduced perioperative blood
loss compared with open salpingostomy (blood loss varied among
studies: 62–79 mL with laparoscopic salpingostomy v 115–195 mL

Ectopic pregnancy
P

re
gn

an
cy

an
d

ch
ild

bi
rt

h
1836

 BMJ Publishing Group Ltd 2004



with open salpingostomy).1 One RCT included in the review (60
women) found intraoperative complications in 2/30 women (both
haematosalpinx) with laparoscopy compared with no complications
with laparotomy.13 Other complications in this RCT included wound
infection in 2/30 with laparotomy and 1/30 with postoperative fever
with each type of surgery. Laparoscopic salpingostomy versus
systemic methotrexate: See harms of systemic methotrexate,
p 1838.

Comment: It may not be ethically feasible to compare surgical management
with expectant management in an RCT (see prognosis, p 1834).

OPTION SYSTEMIC METHOTREXATE

One small RCT identified by a systematic review found no significant
difference between oral methotrexate 2.5 mg daily for 5 days and
expectant management in the need for laparoscopy for persistent
adnexal mass within 3 months. The review found higher rates of
persistent ectopic pregnancy and lower rates of elimination of tubal
pregnancy with single dose intramuscular methotrexate 1 mg/kg or
50 mg/m2 compared with laparoscopic salpingostomy. One RCT identified
by the review found no significant difference in rates of elimination of
tubal pregnancy plus tubal preservation, spontaneous intrauterine
pregnancy, or repeat ectopic pregnancy at 18 months between multiple
dose intramuscular methotrexate (1 mg/kg on days 1, 2, 4, and 6) plus
folic acid compared with laparoscopic salpingostomy. The same RCT
found that multiple dose methotrexate decreased health related quality
of life compared with laparoscopic salpingostomy.

Benefits: We found one systematic review (search date not reported).1 Oral
methotrexate versus expectant management: The review iden-
tified one RCT, which found no significant difference between oral
methotrexate 2.5 mg daily for 5 days and expectant management
(see glossary, p 1838) in the need for laparoscopy within 3 months
(1 RCT, 60 women with ectopic pregnancy < 4 cm and serum
human chorionic gonadotrophin concentration < 5000 IU/L, mean
age 31 years; need for laparoscopy within 3 months: 77% with each
treatment [absolute numbers not provided]; RR 1.00, 95% CI 0.76
to 1.30).12 The RCT did not report results on subsequent fertility. In
the RCT, laparoscopy was performed if the adnexal mass remained
visible on transvaginal ultrasonography and human chorionic gona-
dotrophin concentration was less than 1.0 IU/L. Single dose
intramuscular methotrexate versus laparoscopic
salpingostomy: See glossary, p 1838. The review found signifi-
cantly higher rates of persistent ectopic pregnancy (see glossary,
p 1838) and lower rates of elimination of tubal pregnancy with
single dose intramuscular methotrexate 1 mg/kg or 50 mg/m2 com-
pared with laparoscopic salpingostomy (3 RCTs, 207 women,
haemodynamically stable with a small unruptured pregnancy, per-
sistent ectopic pregnancy: RR 3.6, 95% CI 1.7 to 8.0; elimination
of tubal pregnancy: RR 0.83, 95% CI 0.71 to 0.97).1 The review
found no significant difference between treatments in subsequent
intrauterine pregnancies or repeat ectopic pregnancy (intrauterine
pregnancy: RR 0.99, 95% CI 0.55 to 1.80; repeat ectopic preg-
nancy: RR 0.27, 95% CI 0.02 to 4.50). One RCT (62 women)
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identified by the review found that single dose intramuscular meth-
otrexate significantly increased physical function compared with
laparoscopic salpingostomy (P < 0.01) but found no significant
difference in psychological functioning.14 Multiple dose
intramuscular methotrexate versus laparoscopic
salpingostomy: The review identified one RCT, which found no
significant difference in rates of elimination of tubal pregnancy plus
tubal preservation, spontaneous intrauterine pregnancy, or repeat
ectopic pregnancy at 18 months between multiple dose methotrex-
ate (1 mg/kg on days 1, 2, 4, and 6) plus folic acid compared with
laparoscopic salpingostomy (1 RCT, 100 women, elimination of
tubal pregnancy plus tubal preservation: RR 1.20, 95% CI 0.93 to
1.40; spontaneous intrauterine pregnancy in 74 women trying to
conceive: 12/34 [35%] with methotrexate v 16/40 [40%] with
laparoscopic salpingostomy; RR 0.89, 95% CI 0.42 to 1.90; repeat
ectopic pregnancy: RR 0.77, 95% CI 0.17 to 3.40).15

Harms: Oral methotrexate versus expectant management: The RCT
identified by the review1 did not report on harms.12 Single dose
intramuscular methotrexate versus laparoscopic
salpingostomy: The review did not report on adverse events for this
comparison.1 Multiple dose intramuscular methotrexate
versus laparoscopic salpingostomy: The RCT (100 women)
identified by the review1 found that, compared with laparoscopic
salpingostomy, multiple dose methotrexate significantly decreased
health related quality of life (physical functioning, role functioning,
social functioning, energy, pain, physical symptoms, overall quality
of life, and depression; P < 0.05).1

Comment: Oral methotrexate versus expectant management: In the RCT,
23% of women in both treatment groups required surgical manage-
ment but no details were given in the report of the RCT.12 Higher
versus lower single dose intramuscular methotrexate: The
review identified one RCT which was published as an abstract
only.16 The RCT found no significant difference in rates of elimina-
tion of tubal pregnancy or persistent ectopic pregnancy between 25
and 50 mg/m2 of intramuscular methotrexate (40 women, elimina-
tion of tubal pregnancy: RR 1.30, 95% CI 0.75 to 2.10; persistent
ectopic pregnancy: RR 0.75, 0.27 to 2.00).16

GLOSSARY
Expectant management A “watch and wait” policy of observation only, involving
no immediate intervention to eliminate the ectopic pregnancy. Intervention is
indicated if the condition deteriorates or fails to resolve spontaneously.
Fimbrial expression In fimbrial expression (also known as tubal milking) the tubal
pregnancy is milked out of the end of the fallopian tube.
Persistent ectopic pregnancy In persistent ectopic pregnancy some of the tissue
from the pregnancy remains in the tube and resumes growing.
Salpingectomy In salpingectomy the fallopian tube is surgically removed.
Salpingo-oophorectomy In salpingo-oophorectomy the ovary and the fallopian
tube are both surgically removed.
Salpingostomy In salpingostomy (open or laparoscopic), the surgeon makes an
incision in the fallopian tube and removes the tubal pregnancy.
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Nausea and vomiting in early pregnancy
Search date July 2003

Richmal Oates-Whitehead

QUESTIONS

Effects of treatment for nausea and vomiting in early pregnancy . . .1842
Effects of treatments for hyperemesis gravidarum . . . . . . . . . . . . .1848

INTERVENTIONS

NAUSEA AND VOMITING
Beneficial
Ginger . . . . . . . . . . . . . . . . .1846

Likely to be beneficial
Acupressure . . . . . . . . . . . . .1842
Antihistamines

(H1 antagonists) . . . . . . . .1844
Cyanocobalamin

(vitamin B12) . . . . . . . . . . .1845
Pyridoxine (vitamin B6). . . . . .1847

Unknown effectiveness
Acupuncture . . . . . . . . . . . . .1844
Dietary interventions (other than

ginger) . . . . . . . . . . . . . . .1845
Phenothiazines . . . . . . . . . . .1847

HYPEREMESIS GRAVIDARUM
Unknown effectiveness
Acupuncture . . . . . . . . . . . .1848
Corticosteroids . . . . . . . . . . .1849
Corticotropins . . . . . . . . . . .1848
Diazepam. . . . . . . . . . . . . . .1849
Dietary interventions (other than

ginger) . . . . . . . . . . . . . . .1850
Ginger . . . . . . . . . . . . . . . . .1850
Ondansetron. . . . . . . . . . . . .1850

To be covered in future updates
Domperidone
Metoclopramide
Promethazine

See glossary, p 1851

Key Messages

Nausea and vomiting in pregnancy
¶ Ginger Three RCTs and one randomised crossover trial found that ginger

reduced nausea and vomiting in early pregnancy. One further RCT found that
ginger reduced nausea and dry retching, but had no effect on episodes of
vomiting.

¶ Acupressure One systematic review of small RCTs found limited evidence that
P6 acupressure reduced self reported morning sickness compared with sham
acupressure or no intervention. Three subsequent RCTs and two randomised
crossover trials found that P6 acupressure reduced the duration, but not
necessarily the intensity, of nausea and vomiting.

¶ Antihistamines (H1 antagonists) Two systematic reviews found limited
evidence that antihistamines reduced nausea and vomiting, with no evidence
of teratogenicity.

¶ Cyanocobalamin (vitamin B12) One systematic review has found that cyano-
cobalamin reduces vomiting episodes compared with placebo.

¶ Pyridoxine (vitamin B6) Two systematic reviews found limited evidence that
pyridoxine reduced nausea but found no evidence of an effect on vomiting.
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¶ Acupuncture One RCT found that acupuncture reduced nausea and retching
compared with no acupuncture, with no evidence of adverse effects. However,
an improvement was also found with sham acupuncture compared with no
treatment. A second smaller RCT found no significant difference in nausea
between acupuncture and sham acupuncture.

¶ Dietary interventions (other than ginger) We found no RCTs of dietary
interventions (other than ginger).

¶ Phenothiazines One systematic review found limited evidence that phenothi-
azines reduced the proportion of women with nausea and vomiting. However,
the results were not conclusive. The review found no evidence of teratogenicity.

Hyperemesis gravidarum
¶ Acupuncture One small randomised, crossover RCT found a faster reduction in

nausea, as measured on a visual analogue scale, after active PC6 acupuncture
compared with sham acupuncture. Episodes of vomiting were also reduced.
However, we were unable to draw reliable conclusions from this study.

¶ Corticosteroids One small RCT found no significant improvement in persistent
vomiting or readmission to hospital after 1 week of treatment with prednisolone
compared with placebo. One small RCT found no significant improvement in
persistence of vomiting but found that prednisolone reduced admission to
hospital compared with promethazine.

¶ Corticotropins One small RCT found no significant difference in nausea and
vomiting between intramuscular corticotropin (adrenocorticotrophic hormone
[ACTH]) and placebo.

¶ Diazepam One RCT provided insufficient evidence to assess the effects of
diazepam in women with hyperemesis gravidarum.

¶ Dietary interventions (other than ginger) One small crossover RCT found no
significant difference in nausea and vomiting after 3 weeks of dietary supple-
mentation with carob seed flour compared with placebo.

¶ Ginger One small RCT provided insufficient evidence to assess the effects of
ginger in hyperemesis gravidarum.

¶ Ondansetron One small RCT provided insufficient evidence to assess the
effects of ondansetron in hyperemesis gravidarum.

DEFINITION Nausea and vomiting are both common in early pregnancy.
Although often called “morning sickness”, nausea and vomiting can
occur at any time of the day and may be constant.1 Symptoms
usually start between 4 and 7 weeks’ gestation (one study found
this to be the case in 70% of affected women)2 and stop by
16 weeks in about 90% of women.1–3 One study found that fewer
than 10% of affected women suffer nausea and/or vomiting before
the first missed period.3 Most women do not require treatment.
However, persistent vomiting and severe nausea can progress to
hyperemesis if the woman is unable to maintain adequate hydra-
tion, fluid and electrolyte balance, and nutrition. Hyperemesis
gravidarum is a diagnosis of exclusion, characterised by prolonged
and severe nausea and vomiting, dehydration, and weight loss.1

Laboratory investigation may show ketosis, hyponatraemia, hypoka-
laemia, hypouricaemia, metabolic hypochloraemic alkalosis (see
glossary, p 1851), and ketonuria.
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INCIDENCE/
PREVALENCE

Nausea affects about 70% and vomiting about 60% of pregnant
women.1 The true incidence of hyperemesis gravidarum is not
known. It has been documented to range from 3 to 20 per thousand
pregnancies. However, most authors report an incidence of 1 in
200.2

AETIOLOGY/
RISK FACTORS

The causes of nausea and vomiting in pregnancy are unknown. One
theory, that they are caused by the rise in human chorionic gona-
dotrophin concentration, is compatible with the natural history of
the condition, its severity in pregnancies affected by hydatidiform
mole (see glossary, p 1851), and its good prognosis (see prognosis
below).4 The aetiology of hyperemesis gravidarum is also uncertain.
Again, endocrine and psychological factors are suspected, but
evidence is inconclusive.4

PROGNOSIS One systematic review (search date 1988) found that nausea and
vomiting were associated with a reduced risk of miscarriage (6
studies, 14 564 women; OR 0.36, 95% CI 0.32 to 0.42) but found
no association with perinatal mortality.5 Nausea and vomiting and
hyperemesis usually improve over the course of pregnancy, but in
one cross sectional observational study 13% of women reported
that nausea and vomiting persisted beyond 20 weeks’ gestation.6

AIMS OF
INTERVENTION

To reduce the incidence and severity of nausea and vomiting in early
pregnancy; to reduce the incidence and severity of hyperemesis
gravidarum; to minimise adverse effects of treatment and possible
teratogenic effects on the fetus.

OUTCOMES Persistence, severity, or both, of nausea and vomiting episodes as
measured on validated scales; maternal mortality; rates of admis-
sion and readmission to hospital and duration of hospital stay;
incidence and severity of adverse effects of treatment; and inci-
dence of teratogenic effects of treatments on the fetus.

METHODS Clinical Evidence search and appraisal July 2003. The author also
performed additional searches of the Cochrane Library Issue 2,
2003, Medline, Embase, and Cinahl in April 2003.

QUESTION What are the effects of treatment for nausea and
vomiting in early pregnancy?

OPTION ACUPRESSURE

One systematic review of small RCTs has found limited evidence that P6
acupressure reduces self reported morning sickness compared with sham
acupressure or no treatment. Three subsequent RCTs and two
randomised crossover trials found that P6 acupressure reduced the
duration, but not necessarily the intensity, of nausea and vomiting.

Benefits: We found one systematic review (search date 2001, 4 RCTs, 661
women),7 three subsequent RCTs,8–10 one additional RCT (excluded
because it was small and of poor quality),11 and two randomised
crossover trials.12,13 The review found that, compared with placebo
or sham treatment, acupressure significantly reduced the propor-
tion of women reporting morning sickness (2 RCTs, 404 women;
OR 0.35, 95% CI 0.23 to 0.54; see comment below).7 However,
the authors commented that the odds ratio may be an overestimate
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as the two trials that could not be included in the summary
calculation14,15 found no evidence of effect and one of these RCTs
had the highest completion rate of all four trials (92%).15 The first
subsequent RCT (97 women, 8–12 weeks’ gestation) found that,
compared with a sham acupressure wristband, 4 day administration
of acupressure wristband significantly reduced the duration of
nausea and vomiting (WMD 1.89 hours/12 hour cycle, 95% CI 0.33
hours/12 hour cycle to 3.45 hours/12 hour cycle), but did not
reduce the intensity (measured with a non-graded visual analogue
scale ranging from zero to five; WMD +0.25 units, 95% CI –0.12
units to +0.62 units).8 The second RCT (138 women randomised
at 13 weeks of gestation, 110 women analysed) found that acu-
pressure administered via a wristband to the P6 point reduced the
frequency and severity of nausea compared with a sham acupres-
sure wristband (data were not provided in a way that allowed further
statistical calculation).9 The third RCT (60 women, with mean
gestational ages of 9.8 weeks in the P6 group, 9.6 weeks in the
placebo group, and 10.8 weeks for those receiving no treatment)
compared acupressure administered via a wristband to the P6 point
for 14 days versus sham acupressure and no treatment.10 On day
one, a significant improvement in nausea scores was found with
both acupressure and sham acupressure compared with no treat-
ment (acupressure: WMD –2.4 average degree of nausea score,
95% CI –3.78 to –1.02; sham acupressure: WMD –2.00 average
degree of nausea score, 95% CI –3.30 to –0.70). By day 6, the
significant improvement with acupressure compared with no treat-
ment remained (WMD –2.0, 95% CI –3.37 to –0.63) and there was
a trend towards improvement with acupressure compared with
sham acupressure (WMD –1.4, 95% CI –2.89 to +0.09;
P = 0.07). By day 14, the significant improvement with both
acupressure and sham acupressure compared with no treatment
was still evident (acupressure: WMD –2.3 average degree of nau-
sea score, 95% CI –3.79 to –0.81; sham acupressure: WMD –1.70
average degree of nausea score, 95% CI –3.25 to –0.15). There
was no significant difference between any of the groups in episodes
of vomiting at the end of the 14 day treatment. The randomised
crossover RCTs (both with 23 women randomised at 16 and
14 weeks of gestation, respectively, 15 [65%] women analysed)
found a significant improvement in the severity of nausea with P6
acupressure measured with a 10 cm visual analogue scale com-
pared with sham acupuncture (first study: WMD 1.69 cm, 95%
CI 0.32 cm to 3.06 cm; second study provided insufficient
data).12,13

Harms: None reported.

Comment: Conducting high quality trials in this area is difficult because nausea
and vomiting tend to resolve spontaneously and interventions are
difficult to mask and to control with credible placebos. The trial with
the largest sample size16 was subsequently described in a paper
that questioned the reliability of the randomisation.17 The type of
acupressure differed in the two RCTs included in the summary
calculation in the systematic review.7 In the first included RCT, P6
acupressure was applied as a band applying pressure to the P6
point. Placebo treatment comprised a similar band with the point
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blunted, not exerting pressure on the P6 point. Each type of band
was put on each wrist in sequence. Data for meta-analysis were
taken from the third phase, when one group received active treat-
ment to both wrists and the other placebo treatment to both wrists,
for 72 hours. In the second RCT included in the review, acupressure
to the P6 point was compared with pressure applied to a point close
to the right elbow (sham acupressure), both for 5 minutes every
4 hours on four successive mornings. A control group without
treatment was asked only to complete a record form.7

OPTION ACUPUNCTURE

One RCT found that acupuncture reduced nausea and retching compared
with no acupuncture, with no evidence of adverse effects. However, an
improvement was also found with sham acupuncture compared with no
treatment. A second smaller RCT found no significant difference in
nausea between acupuncture and sham acupuncture.

Benefits: We found no systematic review but found two RCTs.18,19 The first
RCT (593 women with nausea and vomiting in early pregnancy)
compared weekly traditional acupuncture for 4 weeks versus PC6
acupuncture (see glossary, p 1851), sham acupuncture, or no
acupuncture.18 Rates of vomiting did not differ significantly
between groups. However, significantly more women receiving tra-
ditional, PC6, or sham acupuncture reported improvement in nau-
sea compared with women receiving no acupuncture (see comment
below). The improvement compared with no acupuncture was
noted after 1 week of treatment with traditional acupuncture
(13/135 [10%] with acupuncture v 4/127 [3%] with no acupunc-
ture; RR 0.93, 95% CI 0.88 to 0.99; NNT 15, CI not reported), after
2 weeks in women receiving PC6 acupuncture (see glossary,
p 1851) (P < 0.05), and after 3 weeks in women receiving sham
acupuncture (P < 0.01). Women receiving PC6 and sham acu-
puncture also reported significantly less dry retching compared with
no acupuncture (P < 0.001). The second RCT (55 women, 6–10
weeks’ gestation) found no significant difference in nausea between
multisite acupuncture and sham acupuncture (P = 0.9).19

Harms: A follow up study of the first RCT18 found no differences between
study groups in perinatal outcome, congenital abnormalities, preg-
nancy complications, or other infant outcomes.20

Comment: In the first RCT, the significant improvement in all groups receiving
an intervention (traditional acupuncture, PC6 acupuncture, and
sham acupuncture) makes it difficult to establish whether the
results were influenced by a placebo effect.18

OPTION ANTIHISTAMINES (H1 ANTAGONISTS)

Two systematic reviews found limited evidence that antihistamines
reduced nausea and vomiting, with no evidence of teratogenicity.

Benefits: We found two systematic reviews.7,21 The more recent systematic
review (search date 2001, 12 RCTs, 1505 women) found that,
compared with placebo, antihistamines as a group significantly
reduced nausea (timeframes not specified; OR 0.17, 95% CI 0.13

Nausea and vomiting in early pregnancy
P

re
gn

an
cy

an
d

ch
ild

bi
rt

h
1844

 BMJ Publishing Group Ltd 2004



to 0.21).7 The earlier systematic review (search date 1998, 7 RCTs,
1190 women) found that H1 antagonist antihistamines significantly
reduced treatment failure (RR 0.34, 95% CI 0.27 to 0.43).21 How-
ever, the conclusions need to be interpreted with care because
significant heterogeneity was found between studies.21

Harms: The earlier review included 24 controlled studies in > 200 000
women treated between 1960 and 1991.21 It found no significant
increase in teratogenicity with antihistamines (RR 0.76, 95%
CI 0.60 to 0.94). The more recent review included three RCTs that
gathered evidence on harms from 179 women.7 It found that
antihistamines significantly increased drowsiness (23/94 [24%]
with antihistamines v 9/85 [11%] with placebo; RR 2.3, 95% CI 1.1
to 4.7; NNH 7, 95% CI 3 to 32).

Comment: The trials identified by the reviews were old and did not provide
details on randomisation or concealment strategies.7,21 The more
recent review combined results from trials in which different anti-
histamines (e.g. buclizine, dimenhydrinate, doxylamine, hydrox-
yzine, meclozine) were compared with placebo.7 The earlier review
found important heterogeneity in the meta-analysis, which may be
attributed to the variety of drugs included.21 A preparation combin-
ing doxylamine plus dicycloverine plus pyridoxine assessed in the
reviews was found to reduce nausea and vomiting. However, this
preparation was withdrawn from the market in several countries
after publication of papers suggesting teratogenicity, although such
claims have subsequently been refuted.

OPTION CYANOCOBALAMIN (VITAMIN B12)

One systematic review has found that cyanocobalamin reduces vomiting
episodes compared with placebo.

Benefits: We found one systematic review (search date 1998, 2 RCTs, 1018
women).21 It found that cyanocobalamin (oral vitamin B12) signifi-
cantly reduced vomiting episodes compared with placebo (time-
frames not specified; RR 0.49, 95% CI 0.28 to 0.86).21

Harms: The review searched for controlled trials addressing potential tera-
togenicity of cyanocobalamin and found no evidence of this.21

Comment: The conclusions of the review are mostly based on one RCT, which
accounted for 1000 women and used a daily dose of a multivitamin
compound that contained 4 �g cyanocobalamin in each tablet.22

The smaller RCT used a dose of cyanocobalamin of 25 �g orally
twice daily for 7 days (Jewell D, personal communication, 2001). It
is believed that the combination of cyanocobalamin plus folic acid
may prevent neural tube defects.

OPTION DIETARY INTERVENTIONS (OTHER THAN GINGER)

We found no RCTs of dietary interventions (other than ginger).

Benefits: We found no systematic review or RCTs.

Harms: We found no systematic review or RCTs.

Comment: None.
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OPTION GINGER

Three RCTs and one randomised crossover trial found that ginger reduced
nausea and vomiting in early pregnancy. One further RCT found that
ginger reduced nausea and dry retching, but had no effect on episodes of
vomiting.

Benefits: We found no systematic review. We found three RCTs23–25 and one
randomised crossover trial26 examining the use of ginger as an
antiemetic in early pregnancy. The first RCT (70 women of
< 17 weeks gestation) compared 250 mg of ginger in oral capsules
taken four times daily versus placebo.23 It found that ginger signifi-
cantly reduced the proportion of women with vomiting after 4 days
compared with placebo (12/32 [38%] with ginger v 23/35 [66%]
with placebo; RR 0.57, 95% CI 0.34 to 0.95; NNT 4, 95% CI 2 to
12), and significantly reduced symptoms (non-specifically
described) after 7 days (28/32 [88%] with ginger v 10/35 [29%]
with placebo; RR 0.18, 95% CI 0.07 to 0.45; NNT 2, CI not
reported). The second RCT (26 women with gestational age < 13
weeks) compared 15 mL of ginger syrup containing 250 mg of
ginger taken four times daily versus placebo.24 After 6 days,
significantly more women had stopped vomiting with ginger (8/12
[67%] with ginger v 2/10 [20%] with placebo; RR 0.42, 95%
CI 0.18 to 0.98; NNT 2, CI not reported). The third RCT (120
women with gestational age ranging between 5.5 weeks and
18 weeks compared 125 mg of ginger in oral capsules taken four
times daily for four days versus placebo.25 It found that ginger
significantly reduced nausea severity scores over each of the 4
treatment days (reported as significant, results presented graphi-
cally). It also significantly reduced dry retching, but only on the first
2 days of treatment (reported as significant, no further data
reported). Ginger had no significant effect on episodes of vomiting
(reported as non-significant, no further data reported). The ran-
domised crossover trial (30 women) compared 250 mg of ginger in
oral capsules taken four times daily for 4 days versus placebo.26 It
found that ginger significantly reduced nausea and vomiting severity
scores compared with placebo (P = 0.035).

Harms: The first RCT found no significant difference in spontaneous abor-
tions between ginger and placebo (1/32 [3%] with ginger v 3/38
[8%] with placebo; P = 0.4), but the sample size may have been
too small to rule out a clinically important difference.23 The third
RCT found that the most serious adverse effect was heartburn and
reflux (no data available to establish a comparison between
groups).25

Comment: Ginger used for the first RCT23 and the randomised crossover trial26

was derived from fresh ginger roots and given in capsules. The
authors of the RCT warn that different presentations of ginger may
have a different magnitude of effects. The active ingredient that
improves nausea and vomiting has not been isolated.23
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OPTION PHENOTHIAZINES

One systematic review found limited evidence that phenothiazines
reduced the proportion of women with nausea and vomiting. However, the
results were not conclusive. The review found no evidence of
teratogenicity.

Benefits: We found one systematic review (search date 1998, 3 RCTs, 398
women).21 It found that, compared with placebo, phenothiazines
significantly reduced the proportion of women with nausea or
vomiting (timeframes not specified; RR 0.31, 95% CI 0.24 to
0.42). One of the RCTs recruited women after the first trimester of
pregnancy. After excluding this RCT, the results favouring phenothi-
azines remained significant. The review found that phenothiazines
significantly reduced treatment failure compared with placebo (defi-
nition not reported; 26/145 [18%] with phenothiazines v 89/139
[64%] with placebo; RR 0.28, 95% CI 0.19 to 0.41; NNT 3, 95%
CI 2 to 3).

Harms: The review assessed harms, gathering evidence from seven control-
led observational trials (78 440 women), which found no evidence
of teratogenicity (RR 1.00, 95% CI 0.84 to 1.18).21 However,
harms associated with different phenothiazines vary, making it
difficult to interpret a summary analysis.

Comment: The trials identified by the review were old and lacked sufficient
information to appraise the quality of randomisation or allocation
concealment. Only two RCTs provided support for the review’s
conclusions and the analysis in the review combined results for
different phenothiazines. It should therefore be viewed with caution.

OPTION PYRIDOXINE (VITAMIN B6)

Two systematic reviews of pyridoxine found limited evidence that
pyridoxine reduced nausea but found no evidence of an effect on
vomiting. One review found no evidence of teratogenicity.

Benefits: We found two systematic reviews.7,21 The first review (search date
1998, 3 RCTs, 949 women) found that pyridoxine had similar
“failure rates” compared with placebo (3 RCTs, 949 women;
RR 0.97, 95% CI 0.78 to 1.20; see comment below).21 However,
pyridoxine significantly improved nausea scores (2 RCTs, 395
women; WMD 0.92, 95% CI 0.44 to 1.40). The second systematic
review (search date 2001, 2 RCTs, 392 women) compared pyridox-
ine versus placebo or no treatment.7 It found that pyridoxine did not
significantly reduce vomiting (timeframes not specified; OR 0.91,
95% CI 0.60 to 1.38) but significantly reduced nausea (change in a
10 cm visual analogue scale; WMD 0.9 cm, 95% CI 0.4 cm to
1.4 cm).

Harms: The first review searched for evidence on harms (search date 1998,
1 cohort study, 1369 women).21 It found no significant increase in
major fetal malformations attributable to pyridoxine (RR 1.05, 95%
CI 0.60 to 1.84).21
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Comment: The first review21 included one RCT in which the nature of randomi-
sation was unclear.7 The remaining two RCTs were included in both
reviews.7,21 “Failure rates” were defined in various subjective ways
and included failure to achieve resolution or a clinically important
improvement in symptoms.21

QUESTION What are the effects of treatments for hyperemesis
gravidarum?

OPTION ACUPUNCTURE

One small randomised crossover RCT found a faster reduction in nausea,
as measured on a visual analogue scale, after active PC6 acupuncture
compared with sham acupuncture. Episodes of vomiting were also
reduced. However, we were unable to draw reliable conclusions from this
study.

Benefits: We found no systematic review or RCTs. We found one crossover
RCT (50 women admitted to hospital with vomiting and gestational
age range between 6 and 16 weeks, comparing PC6 acupuncture
versus sham acupuncture.27 PC6 acupuncture was applied 5 mm
beneath the skin at days 1, 2, 5, and 6 and evaluated at the eighth
day, while sham acupuncture was applied 1–2 mm beneath the skin
on the lateral side of the forearm. Both interventions were given
three times daily for 30 minutes.27 All women were vomiting on the
day of randomisation. The RCT found that women receiving acu-
puncture had a significantly faster resolution of nausea than women
receiving sham acupuncture (P = 0.032). No significant differ-
ences were found between groups with regard to food intake and
the need for intravenous fluids.27

Harms: No adverse effects were reported.

Comment: The placebo treatment (sham acupuncture) used in the RCT was
superficial acupuncture on an area away from a “real” acupuncture
point. Needles were inserted only 1–2 mm into the skin. The
authors of the RCT state that this kind of stimulation minimises the
specific effects of acupuncture.27 However, it may not be an entirely
inert placebo, as some sensory stimulation does occur.

OPTION CORTICOTROPINS

One small RCT found no significant difference in nausea and vomiting
between intramuscular corticotropin (adrenocorticotrophic hormone
[ACTH]) and placebo.

Benefits: We found two systematic reviews of corticotropins in hyperemesis
gravidarum, which identified the same single RCT (search dates
199821 and 2001;7 1 RCT, 32 women whose gestational ages and
severity of hyperemesis were not described). The RCT compared
0.5 mg of intramuscular corticotropin versus placebo.28 It found no
significant difference between intramuscular corticotropin and pla-
cebo in nausea relief scores (measured on a scale ranging from 15
denoting a lack of nausea to 20 denoting the worst possible
hyperemesis; WMD +0.6 mean relief score, 95% CI –1.65 to
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+2.85). There was no significant difference between groups in the
time from starting treatment to stopping vomiting, and all women
stopped vomiting while in hospital. Women remained at hospital for
at least 10 days. There was no significant difference between
groups in the number of readmissions to hospital.

Harms: The systematic reviews reported no adverse effects.7,21

Comment: None.

OPTION CORTICOSTEROIDS

One small RCT found no significant improvement in persistent vomiting or
readmission to hospital after 1 week of treatment with prednisolone
compared with placebo. One small RCT found no significant improvement
in persistence of vomiting but found that prednisolone reduced admission
to hospital compared with promethazine.

Benefits: We found two systematic reviews and one subsequent RCT.7,21,29

The two reviews identified the same single RCT (search dates
199821 and 20017; 1 RCT, 40 women). Versus placebo: The
subsequent RCT (25 women with severe hyperemesis, mean ges-
tational age of 10.6 weeks for prednisolone and 8.3 weeks for
placebo) compared oral prednisolone 20 mg twice daily versus
placebo for 1 week.29 Oral prednisolone had no significant effect on
persistent vomiting (5/12 [42%] with prednisolone v 7/12 [58%]
with placebo; RR 1.4 95% CI 0.6 to 3.2) or on subsequent readmis-
sion to hospital (5/12 [42%] with prednisolone v 8/12 [67%] with
placebo; RR 1.6, 95% CI 0.7 to 3.5). Versus promethazine: The
RCT identified by the reviews compared oral methylprednisolone
versus promethazine (40 women admitted to hospital at < 16
weeks’ gestation).30 It found that methylprednisolone had no sig-
nificant effect on persistence of vomiting compared with prometh-
azine (OR 1.56, 95% CI 0.25 to 9.94). However, there was a
reduction in rates of subsequent admission to hospital (0/17 [0%]
with methylprednisolone v 5/18 [28%] with promethazine; OR 0.11,
95% CI 0.02 to 0.71).

Harms: The first review also included controlled observational studies (8
studies, 109 602 women) and found no evidence of teratogenicity
(RR 1.24, 95% CI 0.97 to 1.60).21

Comment: The rates of spontaneous resolution of symptoms in control groups
were high. The possible benefit (based on a single small trial)30 of
methylprednisolone in preventing subsequent admission to hospital
must be balanced against possible adverse effects of steroids given
in the first trimester of pregnancy. The subsequent RCT was too
small to rule out a clinically important effect.29

OPTION DIAZEPAM

One RCT provided insufficient evidence to assess the effects of diazepam
in women with hyperemesis gravidarum.

Benefits: We found one systematic review (search date 2001, 1 RCT, 50
women admitted to hospital)7 comparing intravenous fluids con-
taining a multivitamin preparation with or without diazepam 20 mg
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daily. After symptoms settled, women were randomised to receive
oral diazepam 5 mg twice daily for 1 week or placebo. The trial found
no significant difference in persistence of vomiting after 2 days of
treatment (assessment not clearly specified; OR 0.64, 95% CI 0.10
to 4.19), but reported a difference in rates of readmission to
hospital (4% with diazepam v 27% with placebo; detailed figures not
reported)7.

Harms: The trial did not report on adverse effects or acceptability of
treatment.

Comment: The trial was too small to draw reliable conclusions. The rate of
resolution in the control group was high and the effects of the
vitamins used in the RCT are unknown.

OPTION DIETARY INTERVENTIONS (OTHER THAN GINGER)

One small crossover RCT found no significant difference in nausea and
vomiting after 3 weeks of dietary supplementation with carob seed flour
compared with placebo.

Benefits: We found no systematic review. We found one crossover RCT (43
women), which compared 1 g daily of a powder containing 96.5%
carob seed flour plus 3.5% calcium lactate versus placebo for 3
weeks.31 It found no significant difference in relief of vomiting
(subjective improvement: 20/34 [59%] with carob seed flour v

18/36 [50%] with placebo; RR 1.18, 95% CI 0.82 to 1.70].31

Harms: The RCT found no adverse effects.31

Comment: The trial was conducted in 1966. It is unclear whether the compo-
sition of carob seed flour now commercially available will be the
same as was used in the trial.31

OPTION GINGER

One small RCT provided insufficient evidence on the effects of ginger.

Benefits: We found one systematic review (search date 2001, 1 crossover
RCT, 27 women), which compared ginger 250 mg in oral capsules
taken four times daily versus placebo.7 After 4 days of treatment the
RCT found no improvement in a hyperemesis score that evaluated
the degree of nausea, vomiting, and weight loss (WMD +3.15, 95%
CI –0.92 to +7.22).

Harms: The RCT found no adverse effects.

Comment: The trial reported results before crossover but it was too small to
allow reliable conclusions.

OPTION ONDANSETRON

One small RCT provided evidence to assess the effects of ondansetron in
hyperemesis gravidarum.

Benefits: Versus placebo: We found no systematic review or RCTs. Versus
promethazine: We found one systematic review (search date
2001, 1 RCT, 27 women admitted to hospital).7 The RCT compared
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ondansetron 10 mg versus promethazine 50 mg, both given by
50 mL solution over 30 minutes. Subsequent doses were given as
needed every 8 hours until the woman was able to eat a bland diet.
The RCT found no significant difference in persistence of vomiting
between ondansetron and promethazine (2/15 [13%] with
ondansetron v 3/12 [25%] with promethazine; OR 0.33, 95%
CI 0.04 to 2.60).7

Harms: The RCT gave no information on adverse effects.7

Comment: The RCT was too small to draw reliable conclusions.7

GLOSSARY
Acupressure Pressure applied to a specific point of the body. It does not require
needles and can be administered by patients themselves. Commercial products
available include an elastic band to fit around the wrist with a plastic disc to apply
pressure at the P6 point.
Hydatidiform mole A condition in which there is abnormal cystic development of
the placenta. The uterus is often large for the duration of pregnancy and there may
be vaginal bleeding, lack of fetal movement and fetal heart sounds, and severe
nausea and vomiting. Rarer, but important, complications include haemorrhage,
intrauterine infection, raised blood pressure, and persistent gestational trophob-
lastic disease, which may infiltrate local tissues or metastasise to distant sites.
Metabolic hypochloraemic alkalosis Excess base alkali in the body fluids caused
by chloride loss.
P6 acupressure Pressure is applied at the P6 (Neiguan) point on the volar aspect
of the wrist.
PC6 acupuncture The needle is applied at the PC6 point located near to the wrist
crease.

Substantive changes
Acupressure in nausea and vomiting One RCT added;10 categorisation
unchanged.
Acupuncture in nausea and vomiting Information on harms enhanced with the
addition of one follow up study;20 categorisation unchanged.
Ginger in nausea and vomiting One RCT added;25 categorisation unchanged.
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To be covered in future updates
Postnatal interventions to reduce

morbidity associated with
perineal trauma

Third trimester and intrapartum
perineal massage

Water births

See glossary, p 1869

Key Messages

¶ Absorbable synthetic sutures for perineal repair of first and second
degree tears and episiotomies (reduces short term pain) One systematic
review has found that absorbable synthetic sutures reduce pain at up to 10
days after birth compared with catgut sutures. One subsequent RCT, however,
found no significant difference in perineal pain at 3 days, although it may have
lacked power to detect a clinically important effect. The systematic review and
the subsequent RCT found no significant difference between absorbable
synthetic sutures and catgut sutures in pain or dyspareunia at 3 months, but
one RCT with 12 months’ follow up, which was included in the review, found
lower rates of dyspareunia with absorbable synthetic sutures. RCTs found no
significant difference between rapidly absorbed and standard synthetic sutures
in overall perineal pain, pain on sitting, or dyspareunia. The RCTs found reduced
perineal pain on walking with rapidly absorbed synthetic sutures.

¶ Continuous subcutaneous technique of perineal skin closure of first and
second degree tears and episiotomies (reduces short term pain) One
systematic review has found that continuous subcuticular sutures for perineal
skin reduced short term pain compared with interrupted sutures, but there was
no significant difference in perineal pain or dyspareunia at 3 months post
partum. One RCT found that a loose continuous suture reduced short term
perineal pain and suture removal compared with interrupted sutures for repair
of all layers up to 3 months post partum.

¶ Continuous support during labour (reduces operative vaginal birth) One
systematic review has found that providing continuous support for women
during childbirth reduces the rate of operative vaginal birth (vacuum extraction
or forceps) compared with usual care. It found no significant difference in the
risk of episiotomy or perineal trauma (defined as episiotomy or laceration
requiring suturing).

¶ Restrictive use of episiotomy (reduces risk of posterior trauma com-
pared with routine use) One systematic review found that restricting episi-
otomy to specific fetal and maternal indications reduced the rates of posterior
perineal trauma, need for suturing, and healing complications compared with
routine use, but increased the rates of anterior vaginal and labial trauma, which
carries minimal morbidity.

¶ Non-suturing of perineal skin in first and second degree tears and
episiotomies (reduces dyspareunia) One large RCT has found no significant
difference between leaving the perineal skin unsutured compared with conven-
tional suturing in pain at 10 days after birth. A second RCT found that
non-suturing reduced pain for up to 3 months following delivery. Both RCTs
found that non-suturing of the perineal skin reduced dyspareunia at 3 months
after birth.

¶ “Hands poised” versus “hands on” method of delivery (increases pain
and need for manual delivery of placenta, no significant difference in
rate of perineal trauma, and reduces eposiotomy rate) One multicentre
RCT and one quasi-randomised trial found that the “hands poised” method
(not touching the baby’s head or supporting the mother’s perineum) reduced
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episiotomy rates compared with the conventional “hands on” method (applying
pressure to the baby’s head during delivery and supporting the mother’s
perineum). The RCT found no evidence of an effect on the risk of perineal
trauma, but found that the “hands poised” group had an increased risk of
requiring manual removal of the placenta and higher rates of short term
perineal pain.

¶ Upright versus supine or lateral position during delivery (fewer episioto-
mies but more second degree tears than supine or lateral positions) One
systematic review found that any upright position for delivery marginally
reduced episiotomies compared with supine or lateral positions but this was
offset by an increase in second degree tears. Rates of assisted vaginal delivery
were slightly reduced in the upright group.

¶ Vacuum extraction (less perineal trauma than with forceps but newborns
have increased risk of cephalhaematoma) One systematic review and
subsequent RCTs have found that vacuum extraction reduces the rate of severe
perineal trauma compared with forceps delivery, but increases the incidence of
neonatal cephalhaematoma and retinal haemorrhage.

¶ Different methods and materials for repair of third and fourth degree
tears One small RCT comparing the overlap method versus the end-to-end
method for primary repair of third degree obstetric tears found no significant
difference in perineal discomfort and a non-significant reduction in the rate of
reported faecal urgency and anal incontinence.

¶ Passive descent in the second stage of labour One RCT comparing passive
fetal descent versus immediate active pushing found no significant difference
in perineal trauma.

¶ Sustained breath holding (Valsalva) method of pushing One systematic
review of two poor quality controlled clinical trials found no significant differ-
ence in the extent or rate of perineal trauma between sustained breath holding
(Valsalva) and spontaneous exhalatory methods of pushing during the second
stage of labour.

¶ Midline episiotomy incision (associated with higher risk of third or fourth
degree tears compared with mediolateral incision) We found no evidence
that midline episiotomy incision improved perineal pain or wound dehiscence
compared with mediolateral incision. Limited evidence from one quasi-
randomised trial suggests that midline incision may increase the risk of third
and fourth degree tears compared with mediolateral incision.

¶ Epidural anaesthesia (increases instrumental delivery, which is associ-
ated with increased rates of perineal trauma) One systematic review found
no direct evidence about the effects of epidural compared with other forms of
anaesthesia on rates of perineal trauma. However, RCTs found that epidural
anaesthesia maintained beyond the first stage of labour compared with
epidural restricted to the first stage of labour significantly increased the risk of
instrumental delivery, which in turn is associated with an increased risk of
perineal trauma.

¶ Non-suturing of muscle and skin in first and second degree perineal
tears (poorer wound healing than with suturing) Two small RCTs found no
significant difference in short term perineal pain between non-suturing and
suturing of first and second degree tears. One of the RCTs found no significant
difference in healing between groups but the second RCT found that a greater
proportion of women in the non-sutured group had poorer wound healing at
6 weeks after birth.
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DEFINITION Perineal trauma is any damage to the genitalia during childbirth that
occurs spontaneously or intentionally by surgical incision (episi-
otomy). Anterior perineal trauma is injury to the labia, anterior
vagina, urethra, or clitoris, and is usually associated with little
morbidity. Posterior perineal trauma is any injury to the posterior
vaginal wall, perineal muscles, or anal sphincter. First degree
spontaneous tears involve only skin; second degree tears involve
perineal muscles; third degree tears partially or completely disrupt
the anal sphincter; and fourth degree tears completely disrupt the
external and internal anal sphincter and epithelium.1

INCIDENCE/
PREVALENCE

Over 85% of women having a vaginal birth sustain some form of
perineal trauma,2 and 60–70% receive stitches — equivalent to
400 000 women a year in the UK in 1997.2,3 There are wide
variations in rates of episiotomy: 8% in the Netherlands, 13% in
England, 43% in the USA, and 99% in east European countries.4–6

Sutured spontaneous tears are reported in about a third of women
in the USA4 and the UK,7 but this is probably an underestimate
because of inconsistency of reporting and classification of perineal
trauma. The incidence of anal sphincter tears varies between 0.5%
in the UK, 2.5% in Denmark, and 7% in Canada.8

AETIOLOGY/
RISK FACTORS

Perineal trauma occurs during spontaneous or assisted vaginal
delivery and is usually more extensive after the first vaginal delivery.1

Associated risk factors also include increased fetal size, mode of
delivery, and malpresentation and malposition of the fetus. Other
maternal factors that may increase the extent and degree of trauma
are ethnicity (white people are probably at greater risk than black
people), older age, abnormal collagen synthesis, and poor nutri-
tional state.10 Clinicians’ practices or preferences in terms of
intrapartum interventions may influence the severity and rate of
perineal trauma (e.g. use of ventouse v forceps).

PROGNOSIS Perineal trauma affects women’s physical, psychological, and social
wellbeing in the immediate postnatal period as well as the long
term. It can also disrupt breast feeding, family life, and sexual
relations. In the UK, about 23–42% of women will continue to have
pain and discomfort for 10–12 days post partum, and 7–10% of
women will continue to have long term pain (3–18 months after
delivery);2,3,10 23% of women will experience superficial dyspareu-
nia at 3 months; 3–10% will report faecal incontinence;11,12 and up
to 24% will have urinary problems.2,3 Complications depend on the
severity of perineal trauma and on the effectiveness of treatment.

AIMS OF
INTERVENTION

To reduce the rate and severity of trauma; to improve the short and
long term maternal morbidity associated with perineal injury and
repair.

OUTCOMES Quality of life; incidence and severity of perineal trauma; psycho-
logical trauma; short and long term perineal pain; blood loss;
infection; wound dehiscence; superficial dyspareunia; stress incon-
tinence; faecal incontinence; adverse effects of treatment.
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QUESTION What are the effects of intrapartum surgical
interventions on the risk of perineal trauma?

OPTION RESTRICTIVE VERSUS ROUTINE USE OF EPISIOTOMY

One systematic review found that restricting the use of episiotomy to
specific fetal and maternal indications reduced the rates of posterior
perineal trauma, need for suturing, and healing complications compared
with routine use, but increased the rates of anterior vaginal and labial
trauma, which carries minimal morbidity.

Benefits: We found one systematic review (updated 1999, search date not
reported, 6 RCTs, 4850 women) comparing restricted versus rou-
tine episiotomy.13 In the routine episiotomy group 1752/2409
(73%) women had an episiotomy compared with 673/2441 (28%)
women in the restricted group. Restricted use of episiotomy was
associated with lower risk of posterior perineal trauma, less perineal
pain at discharge from hospital, less suturing, and fewer healing
complications (posterior perineal trauma, 4 RCTs, 2079 women:
744/1039 [72%] with restricted v 849/1040 [82%] with routine;
RR 0.88, 95% CI 0.84 to 0.92; NNT 10, 95% CI 8 to 16; perineal
pain at discharge from hospital, 1 RCT, 2422 women: 371/1207
[31%] with restricted v 516/1215 [42%] with routine; RR 0.72,
95% CI 0.65 to 0.81; NNT 9, 95% CI 7 to 12; suturing, 5 RCTs,
4133 women: 1327/2080 [64%] with restricted v 1768/2053
[86%] with routine; RR 0.74, 95% CI 0.71 to 0.77; NNT 4, 95%
CI 4 to 5; healing complications, 1 RCT, 1119 women: 114/555
[21%] with restricted v 168/564 [30%] with routine; RR 0.69, 95%
CI 0.56 to 0.85; NNT 11, 95% CI 7 to 23). There were no significant
differences in the two groups in overall rates of severe vaginal or
perineal trauma, dyspareunia within 3 months or dyspareunia in the
next 3 years, or urinary incontinence at 3 months (severe vaginal or
perineal trauma, 3 RCTs, 4284 women: 87/2155 [4.0%] with
restricted v 77/2129 [3.6%] with routine; RR 1.11, 95% CI 0.83 to
1.50; dyspareunia within 3 months, 1 RCT, 895 women: 96/438
[22%] with restricted v 82/457 [18%] with routine; RR 1.22, 95%
CI 0.94 to 1.59; dyspareunia in the next 3 years, 1 RCT, 674
women: 52/329 [16%] with restricted v 45/345 [13%] with routine;
RR 1.21, 95% CI 0.84 to 1.75; and urinary incontinence at 3
months, 2 RCTs, 1569 women: 140/775 [18%] with restricted v

147/794 [19%] with routine; RR 0.98, 95% CI 0.79 to 1.20).13

Harms: We found no reports of serious harms associated with restricted use
of episiotomy apart from higher rates of anterior perineal trauma,
which carries minimal morbidity (4 RCTs, 4342 women; 425/2144
[20%] with restricted v 243/2198 [11%] with routine; RR 1.79,
95% CI 1.55 to 2.07; NNH 11, 95% CI 9 to 16).13

Comment: The six RCTs included in the review varied in quality. The method of
randomisation was not clear in one trial. All trials performed
intention to treat analysis. The trials took place in the UK, Canada,
and Argentina. The types of episiotomy performed were medi-
olateral in five of the trials and midline in the sixth.
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OPTION MIDLINE VERSUS MEDIOLATERAL EPISIOTOMY INCISION

We found no evidence that midline episiotomy incision improved perineal
pain or wound dehiscence compared with mediolateral incision. Limited
evidence from one quasi-randomised trial suggests that midline incision
may increase the risk of third and fourth degree tears compared with
mediolateral incision.

Benefits: We found no systematic review comparing mediolateral versus
midline episiotomy incisions. However, stratified analysis of data
from the systematic review of routine compared with restricted
episiotomy found no difference in the overall results between
midline and mediolateral episiotomies.13 We found one quasi-
randomised trial (407 primigravidas, 24% withdrawals)14 and one
abstract (no detailed data)15 comparing midline versus medi-
olateral episiotomies. These were of poor quality and found no
evidence of a difference in perineal pain or wound dehiscence.
Women who had had a midline episiotomy experienced significantly
less perineal bruising and resumed sexual intercourse earlier.

Harms: The quasi-randomised trial found that midline episiotomies
increased the risk of third or fourth degree tears (39/163 [24%] with
midline episiotomy v 22/244 [9%] with mediolateral episiotomy;
RR 2.7, 95% CI 1.6 to 4.3; NNH 6, 95% CI 4 to 13).14 However,
these results have to be approached with care because the study
limitations compromise their validity. Two retrospective cohort stud-
ies, including 5376 primiparous and 341 multiparous women, also
found that midline episiotomies were associated with a fourfold
increased risk of third and fourth degree tears after allowing for
multiple confounders (CI not reported).16,17

Comment: It is claimed that midline incision is easier to repair and that it is
associated with less blood loss, better healing, less pain, and earlier
resumption of sexual intercourse. We found no reliable evidence to
support these claims. One of the trials had an increased risk of
selection bias because of quasi-random treatment allocation and
because analysis was not by intention to treat.14 The other trial did
not describe the method of treatment allocation.15

OPTION EPIDURAL ANAESTHESIA

One systematic review found no direct evidence about the effects of
epidural compared with other forms of anaesthesia on rates of perineal
trauma. However, RCTs found that epidural anaesthesia maintained
beyond the first stage of labour compared with epidural restricted to the
first stage of labour increased the risk of instrumental delivery, which in
turn is associated with an increased risk of perineal trauma.

Benefits: We found one systematic review (updated 1999, search date not
reported, 11 RCTs comparing epidural anaesthesia v other forms of
analgesia, 3157 women).18 The RCTs did not report the incidence
of perineal trauma. Six trials (1252 women) reported rates of
instrumental delivery when the epidural block was maintained
beyond the first stage of labour. It found that epidurals significantly
increased the risk of instrumental delivery compared with non-
epidural (6 RCTs: 168/628 with epidural analgesia v 102/624 with
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non-epidural analgesia; OR 2.03, 95% CI 1.51 to 2.73).18 Two
trials (131 women) reported rates of instrumental delivery when the
epidural block was restricted to the first stage of labour. It found no
significant difference in the risk of instrumental delivery between
epidural analgesia compared with non-epidural analgesia (2 RCTs:
18/67 with epidural analgesia v 14/64 with non-epidural analgesia;
OR 1.30, 95% CI 0.59 to 2.88).

Harms: Analysis of observational evidence found that epidural block was
associated with an increased incidence of chronic backache,
chronic headache, bladder problems, tingling and numbness, and
“sensory confusion”.19

Comment: The quality of the trials was variable in that the methods of
randomisation in five of the trials included in the systematic review
were not clearly described.

OPTION VACUUM EXTRACTION VERSUS FORCEPS

One systematic review and subsequent RCTs have found that vacuum
extraction reduces the rate of severe perineal trauma compared with
forceps delivery, but increases the incidence of neonatal
cephalhaematoma and retinal haemorrhage.

Benefits: We found one systematic review20 and three subsequent RCTs.21–23

The systematic review (search date 1999, 10 RCTs comparing
vacuum extraction v forceps, 2885 women) found that women
allocated to vacuum extraction rather than forceps were signifi-
cantly less likely to suffer severe perineal injury and severe perineal
pain at 24 hours (severe perineal injury, 7 RCTs, 2582 women:
127/1296 [10%] with vacuum v 261/1286 [20%] with forceps;
RR 0.46, 95% CI 0.38 to 0.56; NNT 10, 95% CI 8 to 12; severe
perineal pain, 1 RCT, 495 women: 21/247 [9%] with vacuum v

37/248 [15%] with forceps; RR 0.57, 95% CI 0.34 to 0.94;
NNT 16, 95% CI 10 to 119).20 The subsequent RCTs found a
non-significant reduction in severe perineal trauma21,22 and third
degree tears23 with vacuum extraction compared with forceps
delivery (perineal trauma: 2/70 [2.8%] with vacuum v 4/70 [5.7%]
with forceps; RR 0.50, 95% CI 0.10 to 2.6421 and 2/204 [1.0%]
with vacuum v 4/238 [1.7%] with forceps; RR 0.58, 95% CI 0.19 to
3.15;22 third degree tear: 5/69 [7%] with vacuum v 10/61 [16%]
with forceps; RR 0.44, 95% CI 0.16 to 1.2223). The third subse-
quent RCT found that vacuum extraction significantly reduced the
proportion of women complaining of altered faecal continence
compared with forceps at 3 months after birth (intention to treat
analysis: 23/69 [33%] with vacuum v 36/61 [59%] with forceps;
RR 0.35, 95% CI 0.17 to 0.71).23

Harms: The systematic review and two of the subsequent RCTs found that
babies delivered by vacuum extraction were at higher risk of cephal-
haematoma (systematic review:20 6 RCTs, 1966 women: 98/995
[10%] with vacuum v 40/971 [4%] with forceps; RR 2.34, 95%
CI 1.64 to 3.35; NNH 17, 95% CI 10 to 35; first subsequent RCT:21

6/70 [8.6%] with vacuum v 2/70 [2.8%] with forceps; RR 3.0, 95%
CI 0.63 to 14.36; second subsequent RCT:22 12/204 [5.9%] with
vacuum v 2/238 [0.8%] with forceps; RR 7.00, 95% CI 1.59 to
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30.91). The systematic review also found that vacuum extraction
was associated with significantly higher rates of retinal haemor-
rhage and failed delivery with the selected instrument than forceps
(retinal haemorrhage, 5 RCTs, 445 women: 109/224 [49%] with
vacuum v 74/221 [34%] with forceps; RR 1.46, 95% CI 1.17 to
1.83; NNH 7, 95% CI 4 to 17; failed delivery with selected instru-
ment, 9 RCTs, 2849 women: 166/1436 [12%] with vacuum v

102/1413 [7%] with forceps; RR 1.60, 95% CI 1.27 to 2.02;
NNH 23, 95% CI 14 to 51).20

Comment: The trials in the systematic review varied in quality, some using
quasi-random treatment allocation.20 None of the trials attempted
to “blind” the allocated intervention during the postnatal assess-
ments. The trials took place in different countries (UK, USA, South
Africa, Denmark, Sweden, and Greece), and the procedures in the
studies were comparable to everyday practice when an assisted
delivery is required. Although some studies were performed in
teaching hospitals, they were pragmatic, with wide inclusion crite-
ria. The evidence is likely to be generalisable. The subsequent RCTs
were carried out in teaching hospitals in Mexico,21 Sri Lanka, 22 and
Ireland.23 One of the trials had an additional control group of 70
women undergoing spontaneous vaginal delivery.21. The most
recent RCT failed to reach adequate power to detect a 20%
difference between vacuum and forceps in morbidity.23

QUESTION What are the effects of intrapartum non-surgical
interventions on the risk of perineal trauma?

OPTION CONTINUOUS SUPPORT DURING LABOUR

One systematic review has found that providing continuous support for
women during childbirth reduces the rate of operative vaginal birth
(vacuum extraction or forceps) compared with usual care. It found no
significant difference in the risk of episiotomy or perineal trauma (defined
as episiotomy or laceration requiring suturing).

Benefits: We found one systematic review (search date 2003, 15 RCTs,
≥ 12 791 women) comparing continuous, one to one intrapartum
support from a professional nurse, midwife, or lay person with usual
care.24 It found that continuous support (see glossary, p 1869)
significantly reduced operative vaginal birth compared with usual
care (14 RCTs, 12757 women; 1039/6344 [16%] with continuous
support v 1159/6413 [18%] with usual care; RR 0.89, 95% CI 0.83
to 0.96). There was no significant difference in the rate of episi-
otomy or perineal trauma (episiotomy, 1 RCT, 6915 women: 894/
3454 [25.9%] with continuous support v 919/3461 [26.5%] with
usual care; RR 0.97, 95% CI 0.90 to 1.05); perineal trauma, 2
RCTs, 7328 women: 1996/3663 [54%] with continuous support v

2026/3665 [55%] with usual care; RR 0.99, 95% CI 0.95 to
1.03).24

Harms: We found no evidence of harmful effects. The trials in the review
examined a wide range of outcomes, but none revealed harmful
effects.24
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Comment: The trials in the systematic review were of reasonable quality, with
one trial using a central computerised randomisation service, 12
using sealed opaque envelopes, and two using methods that were
centrally controlled, but not concealed for treatment allocation.24

Although the experimental intervention was always described as
one to one support, the experience, relationship to the labouring
woman, timing, and duration of support varied between trials. The
pragmatic trials took place in a wide variety of settings (Australia,
Belgium, Botswana, Canada, Finland, France, Greece, Guatemala,
Mexico, South Africa, and the USA).

OPTION UPRIGHT POSITION DURING DELIVERY

One systematic review found that any upright position marginally reduced
episiotomies compared with the supine or lateral positions for delivery
but this was offset by an increase in second degree tears. Rates of
assisted vaginal delivery were slightly reduced in the upright group.

Benefits: We found one systematic review (substantially amended March
1999, search date not reported, 18 RCTs, 5307 women) compar-
ing any upright position for delivery (birthing chairs, stools, cush-
ions, and squatting) with supine or lateral positions.25 It found that
the upright position significantly reduced the episiotomy rate but
this was offset by an increase in second degree tears (episiotomy,
11 RCTs, 3846 women: 667/1922 [35%] in upright position v

782/1924 [41%] in supine or lithotomy position; RR 0.84, 95%
CI 0.78 to 0.91; NNH 17, 95% CI 12 to 35; tears, 10 RCTs, 4257
women: 384/2108 [18%] in upright position v 339/2149 [16%] in
supine or lithotomy position; RR 1.21, 95% CI 1.07 to 1.37;
NNH 40, 95% CI 20 to 574). There was a marginal but significant
reduction in assisted vaginal deliveries in the upright group and no
significant difference in rates of third and fourth degree tears
(assisted vaginal delivery, 17 RCTs, 5267 women: 261/2617 [10%]
in upright position v 308/2650 [12%] in supine or lithotomy
position; RR 0.86, 95% CI 0.73 to 1.00; third and fourth degree
tears, 4 RCTs, 1478 women: 5/719 [0.7%] in upright position v

6/759 [0.8%] in supine or lithotomy position; RR 0.91, 95%
CI 0.31 to 2.68).25

Harms: The review found that women delivering in the upright position were
slightly more at risk of blood loss estimated to be greater than
500 mL and blood transfusion (blood loss > 500 mL, 10 RCTs,
4303 women: 139/2136 [6%] in upright position v 82/2167 [4%]
in supine or lithotomy position; RR 1.72, 95% CI 1.32 to 2.23;
NNH 36, 95% CI 21 to 82; blood transfusion, 2 RCTs, 1747
women: 14/891 [2%] in upright position v 8/856 [1%] in supine or
lithotomy position; RR 1.66, 95% CI 0.70 to 3.94).25

Comment: The findings of this systematic review should be interpreted with
caution because of the variable qualities of the trials and diversity of
the treatment interventions (squatting, kneeling, Gardosi cushion
[see glossary, p 1869], birthing chair).25 The reviewers state that
the main outcome measures may have been affected because of
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participants being excluded from some of the trials after randomi-
sation, and several women allocated to deliver in the upright
position had difficulty complying. Further, well designed trials are
needed, with particular attention given to methodological and
clinical heterogeneity, observer bias, intention to treat analysis, and
standardised objective measurements of blood loss.

OPTION ALTERNATIVE METHODS OF BEARING DOWN (PUSHING)

One systematic review of two poor quality controlled clinical trials found
no significant difference in the extent or rate of perineal trauma between
sustained breath holding (Valsalva) and spontaneous exhalatory methods
of pushing during the second stage of labour. One additional RCT
comparing passive fetal descent with immediate active pushing also
found no significant difference in the rates of perineal trauma.

Benefits: We found one systematic review (search date 1993, 5 trials, of
which 2 were known to be RCTs, 471 women) comparing bearing
down by sustained breath holding (Valsalva) versus exhalatory or
spontaneous pushing.26 Only two of the trials provided data on
perineal trauma requiring suturing, and they found no significant
difference between the two interventions (2 RCTs, 338 women;
57/172 [33%] with sustained Valsalva v 66/166 [40%] with exha-
latory bearing down; RR 0.83, 95% CI 0.61 to 1.10). One additional
RCT (252 women) compared passive fetal descent (see glossary,
p 1869) versus active pushing from the start of the second stage of
labour.27 It found no significant difference between bearing down
methods for rates of perineal laceration or instrumental delivery
(laceration rate in primiparous women 46.9% with passive descent
v 46.2% with active pushing, P = 0.94; laceration rate in multipa-
rous women 36.4% with passive descent v 33.3% with active
pushing, P = 0.73; rate of instrumental delivery in primiparous
women 22.6% with passive descent v 29.7% with active pushing,
P = 0.36; rate of instrumental delivery in multiparous women 3.1%
with passive descent v 12.7% with active pushing, P = 0.078; CI
not reported).

Harms: It is unclear whether the rate of adverse perineal outcomes is
affected by different types of bearing down during the second stage
of labour.

Comment: The review included published and unpublished trials.26 Three of the
trials were small and of very poor quality. Two of these trials found
reduced rates of perineal trauma in the spontaneous bearing down
group, but this was not supported by data from the two subsequent,
more robust controlled trials.

OPTION “HANDS POISED” VERSUS “HANDS ON”

One multicentre RCT and one quasi-randomised trial found that the
“hands poised” method (not touching the baby’s head or supporting the
mother’s perineum) reduced episiotomy rates compared with the
conventional “hands on” method (applying pressure to the baby’s head
during delivery and supporting the mother’s perineum). The RCT found no
evidence of an effect on the risk of perineal trauma, but found that the
“hands poised” group had an increased risk of requiring manual removal
of the placenta and higher rates of short term perineal pain.
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Benefits: We found no systematic review. We found one randomised and one
quasi-randomised trial comparing the “hands poised” versus the
“hands on” method of delivery. The RCT (5471 women) found that
the “hands poised” method significantly reduced the episiotomy
rate compared with the “hands on” method (280/2740 [10%] with
“hands poised” v 351/2731 [13%] with “hands on”; RR 0.79, 95%
CI 0.65 to 0.96; NNT 38, 95% CI 23 to 106).2 It found no signifi-
cant difference between methods in the risk of perineal trauma
requiring suturing or third and fourth degree tears (suturing
required: 1636/2740 [60%] with “hands poised” v 1605/2731
[59%] with “hands on”; RR 1.02, 95% CI 0.97 to 1.06; third and
fourth degree tears: 40/2740 [1.5%] with “hands poised” v

31/2731 [1.2%] with “hands on”; RR 1.3, 95% CI 0.81 to 2.05).
The quasi-randomised trial (1161 women) found that the “hands
poised” method significantly reduced episiotomy rates and third
degree tears (episiotomy: 51/502 [10%] with “hands poised”
delivery v 103/574 [18%] with “hands on”; RR 0.57, 95% CI 0.41
to 0.78; third degree tears: 5/502 [1.0%] with “hands poised” v

16/574 [2.8%] with “hands on”; RR 0.36, 95% CI 0.13 to 0.97).28

There was no significant difference in the rate of first and second
degree perineal trauma (175/502 [35%] with “hands poised” v

171/574 [30%] with “hands on”; RR 1.17, 95% CI 0.98 to 1.39).

Harms: The RCT found that the “hands poised” method significantly
increased the risk of requiring manual removal of the placenta and
significantly increased perineal pain 10 days after delivery (manual
removal: 71/2740 [2.6%] with “hands poised” v 42/2731 [1.5%]
with “hands on”; RR 1.69, 95% CI 1.16 to 2.46; NNH 95, 95%
CI 45 to 417; perineal pain: 910/2669 [34%] with “hands poised”
v 823/2647 [31%] with “hands on”; RR 1.10, 95% CI 1.02 to
1.19; NNH 33, 95% CI 18 to 212).2

Comment: The RCT was a large robust multicentre pragmatic trial carried out in
the UK and the results are likely to be generalisable.2 The quasi-
randomised trial, carried out in the University Hospital of Vienna,
used alternate allocation based on the date of delivery: even days
allocated to “hands on”, odd days to “hands poised”. Data were
missing for 45 women in the “hands poised” group and 40 in the
“hands on” group.28

QUESTION What are the effects of different methods and materials
for primary repair of first and second degree tears and
episiotomies?

OPTION NON-SUTURING

We found two small RCTs that compared the effects of non-suturing
versus suturing of muscle and skin for first and second degree tears. The
first found a non-significant increase in short term discomfort with
non-suturing but no evidence of a difference in healing. The second RCT
found no significant difference between methods in perineal pain but
found that non-suturing reduced good wound healing compared with
suturing at 6 weeks after delivery. Two RCTs that compared leaving only
the perineal skin unsutured versus suturing of the skin found different
results. One RCT found no significant difference in perineal pain at 10
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days after birth but the second RCT found that non-suturing reduced pain
up to 3 months following delivery. Both RCTs found that non-suturing of
perineal skin reduced dyspareunia up to 3 months after birth.

Benefits: We found no systematic review. Non-suturing of perineal muscle
and skin: We found two small RCTs comparing non-suturing with
suturing of first and second degree tears.29,30 Results from the first
small RCT (78 primiparous women in Sweden) should be inter-
preted with caution (see comment below).29 It found that women in
the non-suture group reported a non-significant increase in rates of
a “burning sensation” and soreness at 2–3 days after birth (burning
sensation: 9/40 [23%] in non-sutured v 4/38 [11%] in sutured;
RR 0.47, 95% CI 0.16 to 1.39; soreness: 3/40 [8%] in non-sutured
v 1/38 [3%] in sutured; RR 0.35, 95% CI 0.04 to 3.23). There was
no significant difference in healing at 2–3 days and 8 weeks after
birth (see comment below).29 The second RCT (74 primiparous
women in Scotland) found no significant difference in McGill pain
scores at 10 days and 6 weeks between the non-sutured and
sutured groups (P = 0.8 at both 10 days and 6 weeks), but found
that wound healing was significantly poorer with non-suturing up to
6 weeks following delivery (26/31 [84%] in sutured v 16/36 [44%]
in non-sutured; RR 0.53, 95% CI 0.36 to 0.29).30 Non-suturing of
perineal skin alone: We found two RCTs that compared leaving the
perineal skin unsutured but apposed (the vagina and perineal
muscle were sutured) with a conventional repair in which all three
layers were sutured.31,32 The RCTs found different results for peri-
neal pain. The first RCT (1780 primiparous and multiparous women
with first and second degree tears or episiotomies after spontane-
ous or assisted vaginal delivery in a single UK centre) found no
significant difference in perineal pain at 10 days after birth (221/
886 [25%] with skin unsutured v 244/885 [28%] with skin sutured;
RR 0.91, 95% CI 0.77 to 1.06).31 The second RCT was a multicen-
tre trial carried out in Nigeria (823 women who sustained a second
degree tear or episiotomy).32 It found that leaving the perineal skin
unsutured significantly reduced the proportion of women with
perineal pain at 48 hours, 14 days, 6 weeks, and 3 months
following delivery (48 hours: 237/417 [57%] with skin unsutured v

265/406 [65%] with skin sutured; RR 0.87, 95% CI 0.78 to 0.97;
14 days: 93/417 [22%] with skin unsutured v 117/406 [29%] with
skin sutured; RR 0.77, 95% CI 0.61 to 0.98; 6 weeks: 41/417
[10%] with skin unsutured v 62/406 [15%] with skin sutured;
RR 0.64, 95% CI 0.44 to 0.93; 3 months: 4/417 [1%] with skin
unsutured v 21/406 [5%] with skin sutured; RR 0.19, 95% CI 0.06
to 0.54). Both RCTs found that leaving the perineal skin unsutured
significantly reduced superficial dyspareunia at 3 months after birth
(first RCT:31 128/828 [16%] with skin unsutured v 162/836 [19%]
with skin sutured; RR 0.80, 95% CI 0.64 to 0.99; NNT 26, 95%
CI 14 to 345; second RCT:32 26/417 [6%] with skin unsutured v

49/406 [12%] with skin sutured; RR 0.52, 95% CI 0.33 to 0.81).

Harms: Non-suturing of perineal muscle and skin: See benefits above.
No additional harms were reported in the two identified RCTs.29,30

Non-suturing of perineal skin alone: See benefits above. The two
RCTs found that leaving the perineal skin unsutured but apposed
increased rates of wound gaping at 48 hours compared with sutur-
ing (203/885 [23%] with skin unsutured v 40/889 [4%] with skin
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sutured; RR 5.10, 95% CI 3.68 to 7.0631 and 107/417 [26%] with
skin unsutured v 21/406 [5%] with skin sutured; RR 4.96, 95%
CI 3.17 to 7.7632). One RCT found that non-suturing of the skin
increased wound gaping at 10 days31 but the second RCT found no
significant differences in wound gaping at 14 days and 6 weeks
after birth (day 10: 227/886 [26%] with skin unsutured v 145/885
[16%] with skin sutured; RR 1.56, 95% CI 1.30 to 1.88;31 14 days:
86/417 [21%] with skin unsutured v 67/406 [17%] with skin
sutured; RR 1.25, 95% CI 0.94 to 1.67;32 longer term results were
not reported in the second RCT32). The second RCT judged wounds
as gaping if the edges were more than 0.5 cm apart.32 One RCT
found no significant differences in wound breakdown at 14 days
(13/417 [3%] with skin unsutured v 10/406 [2%] with skin sutured;
RR 1.27, 95% CI 0.56 to 2.85).32

Comment: Non-suturing of perineal muscle and skin: Results from one of
the small RCTs29 comparing non-suturing versus suturing must be
interpreted with caution because the study limitations compromise
the validity of these results. It is unclear how healing was defined
and assessed, and the study had an insufficient sample size to rule
out clinically important differences. This is suggested by the broad
confidence intervals in the presence of a big difference in rates
between the study groups. The second small RCT evaluating non-
suturing versus suturing was of reasonable methodological quality
and used sealed opaque envelopes to allocate treatment. It was
acknowledged that it was impossible to blind assessors to the
allocated treatment and that this may have biased results.30 Non-
suturing of perineal skin alone: The two RCTs evaluating non-
suturing of perineal skin were pragmatic studies, and the results are
likely to be generalisable.31,32 The subsequent RCT recruited 1077
women into the trial but only 823 of these responded up to 3
months after birth and were included in the analysis.32

OPTION ABSORBABLE SUTURES

One systematic review has found that absorbable synthetic sutures
reduce pain at up to 10 days after birth compared with catgut sutures.
One subsequent RCT, however, found no significant difference in perineal
pain at 3 days, although it may have lacked power to detect a clinically
important effect. The systematic review and the subsequent RCT found no
significant difference between absorbable synthetic sutures and catgut
sutures in pain or dyspareunia at 3 months, but one RCT with 12 months’
follow up, which was included in the review, found lower rates of
dyspareunia with absorbable synthetic sutures. RCTs found no significant
difference between rapidly absorbed and standard synthetic sutures in
overall perineal pain, pain on sitting, or dyspareunia. The RCTs found
reduced perineal pain on walking with rapidly absorbed synthetic sutures.

Benefits: Absorbable synthetic sutures versus catgut: We found one
systematic review (search date 1999, 8 RCTs conducted in Europe
and the USA, 3681 primiparous and multiparous women)33 and
one subsequent RCT carried out in Australia (391 women who
sustained a first or second degree tear or episiotomy following a
spontaneous vaginal delivery)34 that compared absorbable syn-
thetic (standard polyglactin 910 or polyglycolic acid) versus catgut
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suture material for perineal repair. The systematic review found that
absorbable synthetic material reduced analgesia use within 10 days
and reduced rates of suture dehiscence and resuturing (analgesic
use: 5 RCTs, 2820 women; AR 262/1422 [18%] with absorbable
synthetic v 338/1398 [24%] with catgut; RR 0.74, 95% CI 0.65 to
0.85; NNT 18, 95% CI 13 to 35).33 At 3 months, there was no
significant difference in perineal pain or dyspareunia (perineal pain,
2 RCTs; AR 92/1061 [9%] with absorbable synthetic v 112/1068
[11%] with chromic catgut; RR 0.86, 95% CI 0.64 to 1.08; dys-
pareunia, 3 RCTs: AR 171/1086 [16%] with absorbable synthetic v
180/1089 [17%] with chromic catgut; RR 0.95, 95% CI 0.79 to
1.15). At 12 months after birth (1 RCT, 793 women),35 rates of
dyspareunia were lower with absorbable synthetic sutures than with
chromic catgut (AR 30/395 [8%] with absorbable synthetic v
51/398 [13%] with chromic catgut; RR 0.59, 95% CI 0.39 to 0.91;
NNT 20, 95% CI 11 to 106).36 The subsequent RCT found no
significant difference in perineal pain at 3 days or at 3 months,
although it may have lacked power to detect clinically important
effects (perineal pain at 3 days: 112/187 [60%] with absorbable
synthetic v 124/188 [66%] with chromic catgut; RR 0.91, 95%
CI 0.78 to 1.06; perineal pain at 3 months: 17/167 [10%] with
absorbable synthetic v 14/174 [8%] with chromic catgut; RR 1.26,
95% CI 0.64 to 2.48).34 The RCT found that absorbable sutures
increased dyspareunia at 3 and 6 months and perineal pain at 6
months, but neither difference was statistically significant (dys-
pareunia at 3 months: 35/132 [27%] with absorbable synthetic v
27/144 [19%] with chromic catgut; RR 1.41, 95% CI 0.91 to 2.20;
perineal pain at 6 months: 9/158 [6%] with absorbable synthetic v
5/159 [3%] with chromic catgut; RR 1.81, 95% CI 0.62 to 5.28;
dyspareunia at 6 months: 24/148 [16%] with absorbable synthetic
v 19/147 [13%] with chromic catgut; RR 1.25, 95% CI 0.72 to
2.19).34 Different types of absorbable synthetic suture: We
found no systematic review. We found three RCTs comparing rapidly
absorbed polyglactin 910 with standard polyglactin 910 (153
women in Northern Ireland;37 308 primiparous women in
Demark;38 1542 women in the UK39). The first RCT did not report
data in a format that was suitable for inclusion here.37 The other two
RCTs both found that rapidly absorbed sutures were associated with
reduced pain on walking in the 2 weeks post partum (AR 46/138
[33.3%] with rapidly absorbed v 65/134 [48.5%] with standard;
RR 0.69, 95% CI 0.51 to 0.92;38 AR 259/769 [33.7%] with rapidly
absorbed v 314/770 [40.8%] with standard; RR 0.83, 95% CI 0.73
to 0.9439). There was no significant difference in overall perineal
pain, pain on sitting, or dyspareunia. Rapidly absorbed sutures were
removed less frequently during the 3 months post partum (22/769
[2.7%] with rapidly absorbed v 98/770 [12.7%] with standard;
RR 0.23, 95% CI 0.14 to 0.35).39

Harms: Absorbable synthetic sutures versus catgut: The systematic
review33 found that suture removal was more common in the
absorbable synthetic group than in the catgut group up to 3 months
after birth (2 RCTs, 2129 women: 191/1061 [18%] with absorb-
able synthetic v 108/1068 [10%] with chromic catgut; RR 1.78,
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95% CI 1.44 to 2.20; NNH 13, 95% CI 8 to 22).29,36 The subse-
quent RCT found that more people repaired with absorbable syn-
thetic material reported problems with their sutures at 6 weeks
compared with people repaired with catgut (8/184 [4.4%] with
absorbable synthetic material v 3/184 [1.6%] with catgut).34

Different types of absorbable synthetic suture: Suture removal
was less frequent in the rapidly absorbed polyglactin 910 group
than in the standard polyglactin 910 group (22/769 [3%] with
rapidly absorbed polyglactin v 98/770 [13%] with standard polygla-
ctin; OR 0.26, 95% CI 0.18 to 0.37).39

Comment: Absorbable synthetic sutures versus catgut: The trials in the
systematic review varied in quality and in operator skills and
training. It was not possible to “blind” outcome assessment
because of the obvious differences in method and materials used.
Most of the trials used “intention to treat” as the method of
analysis. The subsequent RCT used sealed opaque envelopes for
treatment allocation and analysis was by intention to treat.34 It was
not possible to blind operators to allocated treatments due to
obvious differences in suture materials. Follow up was by face to
face interview until participants were discharged from hospital and
then via telephone interview. The RCT was powered to detect a
reduction in short term pain from 60% to 45%. Different types of
absorbable synthetic suture: The RCT comparing different types
of absorbable sutures also compared continuous versus interrupted
sutures for all layers (see continuous sutures, p 1867).39 Suture
materials were produced by the manufactures in an identical form in
order to “blind” allocated treatments from the participants, opera-
tors, and assessors. It was a large, robust trial, and its results are
likely to be generalisable.39

OPTION CONTINUOUS SUTURES

One systematic review has found that continuous subcuticular sutures for
perineal skin reduced short term pain compared with interrupted sutures,
but there was no significant difference in perineal pain or dyspareunia at
3 months post partum. One RCT found that a loose continuous suture
reduced short term perineal pain and suture removal up to 3 months post
partum compared with interrupted sutures for repair of all layers.

Benefits: For repair of perineal skin: We found one systematic review that
compared continuous subcuticular with interrupted sutures
inserted close to the perineal skin to appose the perineal skin
(search date 1999, 4 RCTs conducted in Europe and the UK, 1864
primiparous and multiparous women).40 Meta-analysis found that
continuous sutures reduced short term pain (pain up to day 10, 3
RCTs, 1588 women: 160/789 [20%] with continuous v 218/799
[27%] with interrupted; RR 0.75, 95% CI 0.63 to 0.89; NNT 14,
95% CI 10 to 34). There was no significant difference in pain at 3
months (1 RCT, 961 women: 58/465 [13%] with continuous v

51/451 [11%] with interrupted; RR 1.10, 95% CI 0.77 to 1.57).
Sutures were removed less frequently up to 3 months post partum
(1 RCT, 916 women: 121/465 [26%] with continuous v 166/451
[37%] with interrupted; RR 0.71, 95% CI 0.58 to 0.86; NNT 9, 95%
CI 6 to 20).40 For repair of all layers: We found no systematic
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review. We found one RCT (1542 women with second degree tears
or episiotomy in the UK) comparing a loose continuous suture for all
layers with interrupted sutures.39 It found that continuous sutures
reduced short and long term pain (at 10 days: 204/770 [26.5%]
with continuous v 338/769 [44.0%] with interrupted; RR 0.60,
95% CI 0.52 to 0.70; at 3 months: 70/751 [9%] with continuous v

95/741 [13%] with interrupted; RR 0.73, 95% CI 0.54 to 0.97; at
12 months: 31/700 [4%] with continuous v 47/689 [7%] with
interrupted; RR 0.65, 95% CI 0.42 to 1.01). No significant differ-
ences were found in rates of local dyspareunia at 3 or 12 months (at
3 months: 98/581 [17%] with continuous v 102/593 [17%] with
interrupted; RR 0.98, 95% CI 0.76 to 1.26; at 12 months: 94/658
[14%] with continuous v 91/667 [14%] with interrupted; RR 1.05,
95% CI 0.80 to 1.37). Continuous sutures were removed less
frequently up to 3 months post partum (24/770 [3%] with continu-
ous v 96/769 [12%] with interrupted; RR 0.25, 95% CI 0.16 to
0.39).39

Harms: For repair of all layers: Suture removal was more common up to
3 months after birth in the interrupted suture group than in the
continuous group (96/769 [12%] with interrupted v 24/770 [3%]
with continuous; RR 4.01, 95% CI 2.59 to 6.19).39

Comment: The RCT comparing continuous with interrupted sutures for all layers
also compared different types of absorbable sutures (see absorb-
able sutures, p 1865). It was a large, robust trial, and its results are
likely to be generalisable.39

QUESTION What are the effects of different methods and materials
for primary repair of third and fourth degree tears?

OPTION DIFFERENT METHODS AND MATERIALS FOR REPAIR OF
THIRD AND FOURTH DEGREE TEARS

One small RCT comparing the overlap with the end-to-end method for
primary repair of third degree obstetric tears found no significant
difference in perineal discomfort and a non-significant reduction in the
rate of reported faecal urgency and anal incontinence.

Benefits: We found no systematic review. We found one small RCT (112
primiparous women in Ireland) comparing overlap with end-to-end
(see glossary, p 1869) approximation for primary repair of third
degree obstetric anal sphincter tears.41 It found no significant
difference in perineal discomfort, faecal urgency or faecal inconti-
nence (perineal discomfort: 20/55 [36%] with overlap v 22/57
[39%] with end-to-end; RR 0.94, 95% CI 0.58 to 1.52; faecal
urgency: 11/55 [20%] with overlap v 17/57 [30%] with end-to-end;
RR 0.67, 95% CI 0.35 to 1.30; faecal incontinence: 2/55 [4%] with
overlap v 5/57 [9%] with end-to-end; RR 0.42, 95% CI 0.08 to
2.05).

Harms: The RCT assessed the presence of residual defects of the anal
sphincter with ultrasound and found no significant differences
between groups. Two thirds (74/112 [66.0%]) of women had a
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residual full thickness defect in the external anal sphincter ultra-
sound after primary repair at 3 months post partum (34/55 [62.0%]
with overlap v 40/57 [70.0%] with end-to-end; RR 0.88, 95%
CI 0.67 to 1.15). No other harms were reported and the clinical
significance of this finding is unclear.

Comment: A pilot study for an RCT comparing the overlap with the end-to-end
method for repair of third and fourth degree obstetric anal sphincter
tears should be published later this year (Fernando R, personal
communication, 2003).

GLOSSARY
Continuous support during labour The presence of a companion (lay person or
health care worker) who provides continuous social support for the woman during
the intrapartum period; social support may include advice, information, assistance,
or emotional support.
End-to-end technique for primary repair of third degree obstetric anal sphincter
tears involves the torn ends of the external anal sphincter being juxtaposed with
interrupted sutures.
Gardosi cushion An obstetric aid used during the second stage of labour, which
allows most of the woman’s weight to rest on her thighs instead of her feet, while
being in a squatting position.
Overlap technique for primary repair of third degree obstetric anal sphincter tears
involves the torn ends of the external anal sphincter being overlapped and sutured
with interrupted stitches.
Passive fetal descent An alternative method of bearing down, involving a period
of rest to allow passive descent of the fetus before active pushing.

Substantive changes
Vacuum extraction versus forceps One RCT added;23 categorisation
unchanged.
Continuous support during labour One systematic review added, which found
that continuous support during labour reduces the rate of operative vaginal birth
(vacuum extraction or forceps) compared with usual care.24 Continuous support
during labour recategorised to Beneficial.
Non-suturing Two RCTs added.30,32 Categorisation for non-suturing of muscle and
skin changed to Likely to be ineffective or harmful, because of evidence of poorer
wound healing.
Absorbable sutures One RCT added;34 categorisation unchanged.
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Postnatal depression
Search date May 2003

Louise Howard

QUESTIONS

Effects of treatments New . . . . . . . . . . . . . . . . . . . . . . . . . . . . .1874

INTERVENTIONS

Likely to be beneficial
Antidepressants (fluoxetine)* .1874
Cognitive behavioural therapy

(individual) . . . . . . . . . . . .1879
Interpersonal psychotherapy .1881
Non-directive counselling . . . .1876
Psychodynamic therapy . . . . .1882

Unknown effectiveness
Antidepressants other than

fluoxetine . . . . . . . . . . . . .1874
Cognitive behavioural therapy

(group) . . . . . . . . . . . . . . .1880
Hormones . . . . . . . . . . . . . .1876
Light therapy. . . . . . . . . . . . .1876

Mother–infant interaction
coaching . . . . . . . . . . . . . .1883

Psychoeducation with partner.1880
Telephone based peer support

(mother to mother) . . . . . .1883

Covered elsewhere in Clinical
Evidence

Depressive disorders, p 1278

*Limited evidence of short term
benefit from one small RCT which
excluded breast feeding women

See glossary, p 1884

Key Messages

¶ Antidepressants (fluoxetine) Limited evidence from one small RCT suggests
that fluoxetine may improve postnatal depression at 4 and 1)2 weeks com-
pared with placebo. The RCT had problems with recruitment and a high drop
out rate, and it excluded breastfeeding women. We found no RCTs that
satisfactorily compared fluoxetine versus psychological treatment.

¶ Cognitive behavioural therapy (individual) One RCT provided limited evi-
dence that individual cognitive behavioural therapy and ideal standard care
both improved depressive symptoms, but that there was no difference between
the two interventions. Limited evidence from one RCT suggests that individual
cognitive behavioural therapy may improve postnatal depression in the short
term (immediately after treatment) compared with routine primary care. The
RCT found no clear longer term benefits (9 months to 5 years post partum)
from individual cognitive behavioural therapy in comparison with routine
primary care, non-directive counselling, or psychodynamic therapy.

¶ Interpersonal psychotherapy One RCT found that interpersonal psycho-
therapy improved postnatal depression compared with waiting list controls at
12 weeks.

¶ Non-directive counselling Limited evidence from two RCTs suggests that in
the short term (immediately after treatment) non-directive counselling may
improve postnatal depression compared with routine primary care. The one
RCT with follow up beyond 12 weeks found no clear longer term benefits (from
9 months to 5 years post partum) from non-directive counselling compared
with routine primary care, individual cognitive behavioural therapy, or psychody-
namic therapy.
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¶ Psychodynamic therapy Limited evidence from one RCT suggests that
psychodynamic therapy may improve postnatal depression in the short term
(immediately after treatment) compared with routine primary care. The RCT
found no clear longer term benefits (9 months to 5 years post partum) from
psychodynamic therapy compared with routine primary care, non-directive
counselling, or cognitive behavioural therapy.

¶ Antidepressants other than fluoxetine We found no RCTs on the effects of
antidepressants in women with postnatal depression, and no RCTs that
satisfactorily compared antidepressants other than fluoxetine versus psycho-
logical treatments.

¶ Cognitive behavioural therapy (group) One small RCT in women with a high
level of depressive symptoms on screening found that group cognitive behav-
ioural therapy improved symptoms at 6 months compared with routine primary
care.

¶ Hormones Limited evidence from one small RCT in women with severe
postnatal depression suggests that oestrogen treatment may improve postna-
tal depression at 3 and 6 months compared with placebo.

¶ Light therapy We found no RCTs evaluating light therapy.
¶ Mother–infant interaction coaching One small RCT found that

mother–infant interaction coaching had no significant effect on maternal
depression scores compared with usual treatment, but it improved maternal
responsiveness to the infant within 10 weeks of starting treatment.

¶ Psychoeducation with partner One small RCT found that psychoeducation
with partner reduced patients’ depression scores and partners’ psychiatric
morbidity compared with psychoeducation without partner.

¶ Telephone based peer support (mother to mother) One small RCT found
that telephone based peer support reduced depression scores after 8 weeks
compared with usual treatment.

DEFINITION Postnatal depression (PND) is broadly defined as non-psychotic
depression occurring during the first 6 months post partum. Puer-
peral mental disorders have only recently been categorised sepa-
rately in psychiatric classifications, but both the International Clas-
sification of Diseases (ICD-10)1 and the Diagnostic and Statistical
Manual of mental disorders, fourth edition (DSM-IV) require certain
qualifications to be met that limit their use: ICD-10 categorises
mental disorders that occur post partum as puerperal but only if
they cannot otherwise be classified, and DSM-IV allows “postpar-
tum onset” to be specified for mood disorders starting within 4
weeks’ post partum.2 In clinical practice and research the broader
definition above is often used, because whether or not PND is truly
distinct from depression in general, depression in the postpartum
period raises treatment issues for the nursing mother and has
implications for the developing infant (see prognosis below). The
symptoms are similar to symptoms of depression at other times of
life, but in addition to low mood, sleep disturbance, change in
appetite, diurnal variation in mood, poor concentration, and irrita-
bility, women with postnatal depression also experience guilt about
their inability to look after their new baby. In many countries, health
visitors screen for PND using the Edinburgh Postnatal Depression
Scale (see glossary, p 1884),3,4 which elicits depressive symptoms.
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INCIDENCE/
PREVALENCE

The prevalence of depression in women post partum is similar to
that found in women generally. However, the incidence of depres-
sion in the first month after childbirth is three times the average
monthly incidence in non-childbearing women.5 Studies across
different cultures have shown a consistent incidence of postnatal
depression (10–15%),6 with higher rates in teenage mothers. A
meta-analysis of studies mainly based in the developed world found
the incidence of postnatal depression to be 12–13%.7

AETIOLOGY/
RISK FACTORS

Three systematic reviews have identified the following risk factors
for postnatal depression: past history of any psychopathology
(including history of previous postnatal depression), low social
support, poor marital relationship, and recent life events.7–9

PROGNOSIS Most episodes of PND resolve spontaneously within 3–6 months,10

but about one in four affected mothers are still depressed on the
child’s first birthday.11 In the developed world, suicide is now the
main cause of maternal deaths in the first year post partum,12 but
the suicide rate is lower at this time than in age matched non-
postpartum women.13 PND is also associated with reduced likeli-
hood of secure attachment,14 deficits in maternal–infant interac-
tions,15 and impaired cognitive and emotional development of the
child, particularly in boys living in areas of socioeconomic
deprivation.15–17 These associations remain significant even after
controlling for subsequent episodes of depression in the mother.

AIMS OF
INTERVENTION

To improve symptoms, quality of life, mother–infant interaction, with
minimal adverse effects on mother and child.

OUTCOMES Symptom scores (e.g. the Edinburgh Postnatal Depression
Scale3,4) and other scales used in studies of depression at other
times in life (see depressive disorders, p 1278) quality of life,
mother–infant interaction (rated using questionnaires or observer
rated videos), effect on marital/family relationship (rated using
questionnaires), rates of suicide.

METHODS Clinical Evidence search and appraisal May 2003. We searched
Medline (1996 to date), Embase (1980 to date), the Cochrane
Library 2003, Issue 2, and two independent critical appraisers
appraised the results. We included only RCTs with a minimum of 6
weeks’ follow up. We included non-blinded studies as it can be
difficult to blind patients and assessors to psychological interven-
tions.

QUESTION What are the effects of treatments? New

OPTION ANTIDEPRESSANTS

Limited evidence from one small RCT suggests that fluoxetine may
improve postnatal depression at 4 and 12 weeks compared with placebo.
The RCT had problems with recruitment and a high drop out rate, and it
excluded breastfeeding women. We found no RCTs that satisfactorily
compared fluoxetine versus psychological treatment. We found no RCTs
on the effects of other antidepressants in women with postnatal
depression, and no RCTs that satisfactorily compared other
antidepressants versus psychological treatments.
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Benefits: We found three systematic reviews (search dates 1998,18 1999,19

and 200020). All three reviews found the same single RCT21 (87
women recruited from community based screening, 51 with a major
and 36 with a minor depressive episode defined by research
diagnostic criteria22). This trial conducted a four way comparison:
fluoxetine 20 mg plus one session (the assessment session) of
cognitive behavioural counselling (see glossary, p 1884), fluoxetine
20 mg plus six sessions of cognitive behavioural counselling, and
placebo plus one session of cognitive behavioural counselling,
placebo plus six sessions of cognitive behavioural counselling.
Outcomes were assessed at 4 and 12 weeks using the Clinical
Interview Schedule (revised),23 the Edinburgh Postnatal Depression
Scale (see glossary, p 1884),3,4 and the Hamilton Depression
Scale,24 using an intention to treat analysis. The trial had several
weaknesses (see comment below). Fluoxetine significantly reduced
depression scores measured as part of the revised Clinical Interview
Schedule at 4 and 12 weeks compared with placebo (percentage
difference of geometric mean scores between fluoxetine and pla-
cebo at 4 weeks: 37.1%, 95% CI 5.7% to 58.0%; at 12 weeks:
40.7%, 95% CI 10.9% to 60.6%). The trial did not report on infant
outcomes.

Harms: Effects on the infant: The RCT excluded breastfeeding mothers
and did not report on adverse effects on the infant.21 We found
some evidence of short term adverse effects in infants whose
mothers were using antidepressants while breastfeeding.25 A
review of 95 case reports and small case series on the use of
psychotropic medications during breastfeeding found one case of
respiratory depression in a nursing infant whose mother was treated
with doxepin, which resolved 24 hours after discontinuation of
breastfeeding.25 The review also identified 10 cases of adverse
effects in 190 nursing infants whose mothers were treated with
fluoxetine. Six infants had unconfirmed and unspecified adverse
effects that resolved spontaneously. Three infants were reported to
have colic. One infant had an episode of transient seizure-like
activity at 3 weeks of age and episodes of unresponsiveness at 4
months of age, with one episode of peripheral cyanosis at 5.5
months of age. The results of neurological monitoring were within
normal limits up to 1 year of age. The review found no adverse
effects in the infants of breastfeeding mothers taking other tricyclic
antidepressants. A review of three controlled follow up studies of
antidepressants used during breastfeeding (79 infants) found no
infant developmental abnormalities with tricyclics or sertraline.26

We found no good evidence on long term risks to the developing
child from maternal use of antidepressants. Effects on the
mother: The RCT reported no suicides in the 12 week follow up
period.21 See harms of antidepressants in the chapter on depres-
sive disorders, p 1278.

Comment: The RCT had several weaknesses.21 Most of the women who were
approached (101/188 [54%]) refused to participate, most com-
monly because of reluctance to take antidepressants. A further
26/87 (30%) of the participants dropped out after randomisation.
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However, the authors performed an appropriate intention to treat
analysis. The design of the trial does not allow comparison between
fluoxetine and cognitive behavioural counselling as all the women
received one session of cognitive behavioural counselling.

OPTION HORMONES

Limited evidence from one small RCT in women with severe postnatal
depression suggests that oestrogen treatment may improve postnatal
depression at 3 and 6 months compared with placebo.

Benefits: We found two systematic reviews (search dates 200020 and
200127), both of which found the same single RCT28 (61 women
with major depression beginning within 3 months post partum who,
at enrolment, were < 18 months post partum, recruited from
outpatient clinics, general practitioners, and self referrals). Women
were excluded if they were breastfeeding, had a medical history that
would contraindicate oestrogen therapy, or had changed psycho-
tropic medication in the previous 6 weeks. The RCT compared
oestrogen treatment (oestradiol skin patches for 6 months plus
additional dydrogesterone tablets for 12 days each month) versus
placebo (patches and tablets). After 3 and 6 months, the women
taking oestrogen had significantly lower Edinburgh Postnatal
Depression Scale scores (see glossary, p 1884) than those taking
placebo (WMD at 3 months –3.20, 95% CI –5.97 to –0.43; at 6
months –4.38, 95% CI –1.89 to –6.87). The trial did not report on
infant outcomes.

Harms: Effects on the infant: The RCT did not report on adverse effects on
the infant.28 Effects on the mother: Endometrial curettage at the
end of treatment showed endometrial changes (details not
reported) in three women in the treatment group, which had
resolved by follow up at 9 months.28 One woman in the oestrogen
group, who had been admitted to a psychiatric ward soon after the
start of the study because of her worsening mental state, commit-
ted suicide. However, her clinical consultant had stopped the
oestrogen treatment soon after admission. For harms of oestrogen
treatment see also menopausal symptoms, p 2459 and secondary
prevention of ischaemic cardiac events, p 197.

Comment: None.

OPTION LIGHT THERAPY

We found no RCTs evaluating light therapy.

Benefits: We found one systematic review (search date 2000, no RCTs)20 and
no subsequent RCTs.

Harms: We found no good information on adverse effects of light therapy.

Comment: Case studies of two women with postnatal depression found a drop
in depression scores with 4 weeks of daily light therapy.29

OPTION NON-DIRECTIVE COUNSELLING

Limited evidence from two RCTs suggests that in the short term
(immediately after treatment) non-directive counselling may improve
postnatal depression compared with routine primary care. The one RCT
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with follow up beyond 12 weeks found no clear longer term benefits (from
9 months to 5 years post partum) from non-directive counselling in
comparison with routine primary care, individual cognitive behavioural
therapy, or psychodynamic therapy.

Benefits: We found three systematic reviews (search dates 1997,30 2000,20

and 200131), all of which found the same single RCT.32 We also
found one subsequent RCT.33,34 The RCT identified by all three
reviews (55 women with depression defined by research diagnostic
criteria,21 recruited from the community up to 13 weeks’ post
partum) compared non-directive counselling, delivered by trained
health visitors for 8 weeks, versus routine primary care.32 The
subsequent larger RCT (193 women with major depression [DSM-
III-R]2 recruited from the community within 8 weeks’ post partum)
had several methodological flaws (see comment below). It com-
pared non-directive counselling, psychodynamic therapy, individual
cognitive behavioural therapy, and routine primary care conducted
in the women’s homes by trained therapists on a weekly basis from
8 to 18 weeks’ post partum.33,34 Outcomes, assessed at 4.5
months, 9 months, 18 months, and 5 years post partum were: the
proportion of women with a diagnosis of depression, using the
Structured Clinical Interview for DSM-III-R Diagnoses (SCID)
adjusted for mean baseline SCID scores; depression scores, using
the Edinburgh Postnatal Depression Scale (EPDS; see glossary,
p 1884); at 4.5 months: mother–infant interactions, using rated
videotapes; maternal management of the infant and problems in
mother and infant relationship, both using a checklist; at 18
months: infant emotional and behavioural problems using a modi-
fied Behavioural Screening Questionnaire with maternal reports,
infant attachment using Ainsworth Strange Situation Procedure and
infant cognitive development using the Mental Development Index
of the Bayley Scales of Infant Development; at 5 years: child
emotional and behavioural difficulties, using maternal reports on
the Rutter A2 Scale and teacher reports using the Preschool
Behaviour Checklist; and child cognitive development, using the
McCarthy Scales. Versus routine primary care: The first, smaller
RCT found that after an average of 5 weeks’ treatment, non-
directive counselling significantly reduced the number of women
who were categorised as depressed compared with routine primary
care (69% with non-directive counselling v 38% with routine primary
care; difference 31.7%, 95% CI 5% to 58%; P = 0.03).32 The
subsequent, larger RCT found that, immediately after treatment (at
4.5 months’ post partum), non-directive counselling increased
(though not significantly) the proportion of women without depres-
sion compared with routine primary care (26/48 [54%] with non-
directive counselling v 20/50 [40%] with routine primary care;
RR 1.38, 95% CI 0.82 to 1.89).33,34 It also found that non-directive
counselling significantly reduced depression scores compared with
routine primary care (mean EPDS score adjusted for mean centred
baseline EPDS scores: 9.9 with non-directive counselling v 11.3
with routine primary care; treatment effect for non-directive coun-
selling: –2.1, 95% CI –3.8 to –0.3; P = 0.02). It also found that
non-directive counselling significantly reduced the proportion of
women with mother–infant relationship difficulties compared with
routine primary care (proportion of women reporting problems,
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adjusted for relationship problems prior to treatment: 53% [23/43]
with non-directive counselling v 74% [26/35] with routine primary
care; RR 0.63, 95% CI 0.32 to 0.97). After controlling for baseline
differences between groups, there were no significant differences
between non-directive counselling and routine primary care in
terms of behavioural management problems (P = 0.77), nor in
terms of maternal sensitivity in mother–infant interactions
(P = 0.14), except for women with high social adversity, among
whom non-directive counselling significantly improved maternal
sensitivity (P = 0.04). In the longer term (at 9 months, 18 months,
and 5 years post partum), there were no significant differences in
any outcomes except for some evidence that non-directive coun-
selling improved infant emotional and behavioural problems com-
pared with routine primary care at 18 months post partum
(P = 0.001). However, this outcome relied solely on maternal
reports (see comment below). Versus cognitive behavioural
therapy (individual): The RCT33,34 found no significant difference
between non-directive counselling and individual cognitive behav-
ioural therapy for any outcomes immediately after treatment or in
the longer term. There was some evidence that non-directive
counselling improved infant emotional and behavioural problems
compared with cognitive behavioural therapy at 18 months post
partum. However, this outcome relied solely on maternal reports
(see comment below). Versus psychodynamic therapy: The
RCT33,34 found no significant difference between non-directive
counselling and psychodynamic therapy for any outcomes immedi-
ately after treatment or in the longer term. There was some
evidence that non-directive counselling improved infant emotional
and behavioural problems compared with psychodynamic therapy
at 18 months post partum. However, this outcome relied solely on
maternal reports (see comment below). Versus antidepressants:
We found no RCTs comparing non-directive counselling versus
antidepressants.

Harms: None reported.

Comment: The subsequent, larger RCT33,34 had several methodological flaws.
It was underpowered to detect differences between treatment
groups and there was no adjustment for multiple comparisons.
More women in the routine primary care group had experienced
social adversity compared with the treatment groups (35% in the
routine primary care group v 30% in the non-directive counselling
group v 24% in the cognitive behavioural therapy group v 10% in
psychodynamic therapy group) and this was not controlled for in
some analyses. Ten per cent of the women who were randomised
did not complete the trial. More women dropped out of the
non-directive counselling and psychodynamic therapy groups (6
from the non-directive counselling group v 8 from the psychody-
namic therapy group v 1 from the cognitive therapy group v 4 from
the routine primary care group). Reasons for non-completion were
not investigated and the authors did not perform an intention to
treat analysis. Women who did not complete therapy were younger
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(P = 0.004) and more likely to be single or separated (P = 0.05).
The infant outcomes which showed a beneficial effect of treatment
(i.e. fewer mother–infant relationship problems at 4.5 months and
fewer emotional and behavioural problems at 18 months) relied
solely on maternal reports.

OPTION COGNITIVE BEHAVIOURAL THERAPY (INDIVIDUAL)

One RCT provided limited evidence that individual cognitive behavioural
therapy and ideal standard care both improved depressive symptoms, but
that there was no difference between the two interventions. Limited
evidence from one RCT suggests that individual cognitive behavioural
therapy may improve postnatal depression in the short term (immediately
after treatment) compared with routine primary care. The RCT found no
clear longer term benefits (9 months to 5 years post partum) from
individual cognitive behavioural therapy in comparison with routine
primary care, non-directive counselling, or psychodynamic therapy.

Benefits: We found no systematic review. We found two RCTs.33–35 The first
RCT (37 women, 32% major depression, 68% minor, recruited from
the community) compared modified cognitive behavioural therapy
(CBT) delivered by specifically trained early childhood nurses once a
week for 6 weeks versus ideal standard care (weekly 20–60 minute
appointments for mothercraft advice and non-specific support
delivered by early childhood nurses who had not received specific
training).35 For a description of the second RCT and a comment on
its methodology see non-directive counselling, p 1877.33,34 Versus
ideal standard care: The first RCT found that individual CBT and
ideal standard care were both effective in improving depressive
symptoms immediately and at 6 months post-treatment but there
was no significant difference between the two interventions (Edin-
burgh Postnatal Depression [EPDS; see glossary, p 1884] mean
score: 15.9 pretreatment CBT group v 13.7 with ideal standard
care, P = 0.03; 8.1 post intervention CBT v 6.5 with ideal standard
care, P value not reported, reported as not significant; 6.2 at 6
months with CBT v 7.7 with ideal standard care, P value not
reported, reported as not significant).35 (See comment below.)
Versus routine primary care: The second RCT found that imme-
diately after treatment (at 4.5 months post partum), individual CBT
increased (though not significantly) the proportion of women with-
out depression compared with routine primary care (57% [24/42]
with CBT v 40% [20/50] with routine primary care; RR 1.50, 95%
CI 0.92 to 1.98).33,34 It also found that individual CBT significantly
reduced depression scores compared with routine primary care
(mean EPDS score: 9.2 with CBT v 11.3 with routine primary care;
treatment effect for CBT –2.7, 95% CI –4.5 to –0.9; P = 0.003). It
also found that individual CBT significantly reduced the proportion of
women with mother–infant relationship difficulties compared with
routine primary care (proportion of women reporting problems,
adjusted for relationship problems prior to treatment: 39% [16/41]
with CBT v 74% [26/35] with routine primary care; RR 0.46, 95%
CI 0.2 to 0.81).33,34 After controlling for baseline differences
between groups, there were no significant differences between CBT
and routine primary care in terms of behavioural management
problems (P = 0.60), nor in terms of mother infant interactions
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(results presented graphically; P value not reported). In the medium
to longer term (at 9 months, 18 months, and 5 years post partum),
there were no significant differences in any outcome, except for
infant emotional and behavioural problems, for which CBT achieved
significant improvement at 18 months post partum compared with
routine primary care (P = 0.06). However, this outcome relied
solely on maternal reports (see comment under non-directive
counselling, p 1878). Versus non-directive counselling: See
benefits of non-directive counselling, p 1877. Versus
psychodynamic therapy: The second RCT found no significant
difference between CBT and psychodynamic counselling for any
outcomes.33,34 Versus antidepressants: We found no satisfactory
RCTs comparing CBT versus antidepressants.

Harms: None reported.

Comment: The first RCT was probably underpowered to compare modified CBT
versus ideal standard care effectively. There was a trend towards
CBT being more effective. Adjusting for baseline EPDS (which was
higher in the CBT group) in a multivariate analysis had no impact on
results at any time point.35 For a comment on the methodology of
the second RCT, see comment under non-directive counselling,
p 1878.33,34

OPTION COGNITIVE BEHAVIOURAL THERAPY (GROUP)

One small RCT in women with a high level of depressive symptoms on
screening found that group cognitive behavioural therapy improved
symptoms at 6 months compared with routine primary care.

Benefits: We found no systematic review but found one RCT (45 women
< 1 year post partum, recruited from the community with the
Edinburgh Postnatal Depression Scale [EPDS; see glossary,
p 1884] > 12 but no confirmation of diagnosis of postnatal
depression by diagnostic interview, block randomised).36 The RCT
compared group cognitive behavioural therapy including education
and relaxation, given by two health visitors for 2 hours each week for
8 weeks, versus routine primary care. At 6 months, group cognitive
therapy significantly improved depression scores (proportion of
women scoring < 13 on the EPDS: 65% [15/23] with group
cognitive therapy v 36% [8/22] with routine primary care;
P = 0.05). The RCT did not report on outcomes in infants.

Harms: None reported.

Comment: The RCT’s criteria for inclusion (EPDS > 12) and response to
treatment (EPDS < 13) meant that a small change in EPDS would
count as a response to treatment.

OPTION PSYCHOEDUCATION WITH PARTNER

One small RCT found that psychoeducation with partner reduced patients’
depression scores and partners’ psychiatric morbidity compared with
psychoeducation without partner.
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Benefits: We found one systematic review20 (search date 2000, 1 RCT,37 29
women < 12 months post partum, referred to hospital with major
depression of postpartum onset). All women in the RCT attended
seven clinic visits for assessment of mood, adjustment of medica-
tion and psychoeducation. The women in the intervention group
brought their partners to four of the visits. The RCT found signifi-
cantly lower depression scores in the group attending with their
partners at 10 weeks’ follow up (mean Edinburgh Postnatal Depres-
sion Scale [EPDS; see glossary, p 1884] 8.6 with partner v 14.7
without partner; P = 0.01). It also found significantly lower psycho-
logical morbidity in partners who attended clinics (mean General
Health Questionnaire score 18.4 in partners who attended v 43 in
the control group; P = 0.01). The RCT did not report on outcomes in
infants.

Harms: None reported

Comment: Women taking psychotropic medication were included and no
adjustment was made for any potential confounding effect of
medication.

OPTION INTERPERSONAL PSYCHOTHERAPY

One RCT found that interpersonal psychotherapy improved postnatal
depression compared with waiting list controls at 12 weeks.

Benefits: We found one systematic review (search date 2000, 1 RCT).20 The
RCT38 (120 women recruited from the community with major
depression [DSM-IV criteria and > 11 on the Hamilton Depression
Rating Scale; HDRS],24 for an average duration of 7 months) found
that interpersonal psychotherapy, performed by experienced psy-
chotherapists for 1 hour once a week for 12 weeks, significantly
increased the proportion of women recovering from depression
compared with remaining on a waiting list (proportion of women
recovering, defined as HDRS < 7: 31% [19/60] with interpersonal
psychotherapy v 15% [9/60] with control; RR 2.11, 95% CI 1.04 to
4.28). There were also significant improvements in social adjust-
ments (mean score on the Social Adjustment Scale — Self Report
(SAS-SR39): 1.93 with interpersonal psychotherapy v 2.35 with
waiting list control; P < 0.001). Subscales of the SAS-SR showed
significant improvements in relationship with spouse (P < 0.001),
relationship with children older than 2 years (P < 0.05), relation-
ship with immediate family (P = 0.002), and relationship with
friends (P = 0.003; absolute numbers not reported). The Postpar-
tum Adjustment Questionnaire40 also showed a significant effect of
interpersonal psychotherapy (mean reduction 0.30 with interper-
sonal pyschotherapy v 0.12 with waiting list control; P = 0.001).
There were no significant differences between groups for the Dyadic
Adjustment Scale, a specific measure of adjustment in relationship
with partner.41 The RCT did not report on outcomes in infants.

Harms: No harms reported.

Comment: The RCT had problems with recruitment (132 women declined to
participate) but achieved an 80% follow up (withdrawal rate 20% in
the treatment group v 15% among controls; P = 0.47). There were
no significant clinical or demographic differences between women
who dropped out and women who stayed in the study.
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OPTION PSYCHODYNAMIC THERAPY

Limited evidence from one RCT suggests that psychodynamic therapy
may improve postnatal depression in the short term (immediately after
treatment) compared with routine primary care. The RCT found no clear
longer term benefits (9 months to 5 years post partum) from
psychodynamic therapy compared with routine primary care, non-directive
counselling, or cognitive behavioural therapy.

Benefits: We found no systematic review but found one RCT (193 women with
major depression [DSM-III-R]2 recruited from the community within
8 weeks post partum).33,34 For a description of the RCT and a
comment on its methodological flaws, see non-directive counsel-
ling, p 1877. Versus routine primary care: The RCT found that
immediately after therapy (at 4.5 months post partum), psychody-
namic therapy significantly increased the proportion of women
without depression compared with routine primary care (71%
[32/45] with psychodynamic therapy v 40% [20/50] with routine
primary care; RR 1.89, 95% CI 1.33 to 2.33).33,34 It also found that
psychodynamic therapy significantly reduced depression scores
compared with routine primary care (mean Edinburgh Postnatal
Depression Scores [EPDS; see glossary, p 1884]: 8.9 with psy-
chodynamic therapy v 11.3 with routine primary care; treatment
effect for psychodynamic therapy –2.6, 95% CI –4.4 to –0.9;
P = 0.003). It also found that psychodynamic therapy significantly
reduced the proportion of women with mother–infant relationship
difficulties compared with routine primary care (proportion of
women reporting problems, adjusted for relationship problems prior
to treatment: 47% [20/43] with psychodynamic therapy v 74%
[26/35] with routine primary care; RR 0.57, 95% CI 0.28 to 0.92).
After controlling for baseline differences between groups, there
were no significant differences between psychodynamic therapy
and routine primary care in behavioural management problems or
mother–infant interactions. In the longer term (at 9 months, 18
months, and 5 years post partum), there were no significant
differences for any outcomes except for infant emotional and
behavioural problems, for which psychodynamic therapy achieved
significant improvement at 18 months post partum (P = 0.03)
compared with routine primary care. However, this outcome relied
solely on maternal reports (see comment under non-directive
counsellingsee comment under non-directive counselling,
p 0).Versus non-directive counselling: See benefits of non-
directive counselling, p 1877. Versus cognitive behavioural
therapy: See benefits of cognitive behavioural therapy (individual),
p 1879 and cognitive behavioural therpay (group), p 1880. Versus
antidepressants: We found no satisfactory RCTs comparing psy-
chodynamic therapy versus antidepressants.

Harms: None reported.

Comment: For comments on the RCT’s methodology see comment under
non-directive counselling, p 1878.33,34
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OPTION MOTHER–INFANT INTERACTION COACHING

One small RCT found that mother–infant interaction coaching had no
significant effect on maternal depression scores compared with usual
treatment, but it improved maternal responsiveness to the infant within
10 weeks of starting treatment.

Benefits: We found no systematic review but found one RCT (122 women
recruited from the community with Edinburgh Postnatal Depression
Scale see glossary, p 1884] > 10 at 4–8 weeks post partum).42

This compared interaction coaching (see glossary, p 1884) using a
variable number of 15 minute sessions depending on the needs of
the mother and infant, versus treatment as usual. After 6 to
10 weeks there was no significant difference in depression scores
between treatment and control groups. However, there was a
significant difference in maternal responsiveness in Dyadic Mutual-
ity Code scores,43,44 based on videotaped mother–infant interac-
tions rated by a researcher blind to randomisation status (mean
score at 6 weeks: 9.73 with interaction coaching v 8.77 with usual
treatment; P = 0.02; mean at 10 weeks: 9.55 with interaction
coaching v 8.80 with usual treatment; P = 0.03). Baseline scores
were not significantly different in the two groups. The RCT did not
investigate infant outcomes.

Harms: None reported.

Comment: Additional psychiatric treatment for depression was given to women
if required.

OPTION TELEPHONE BASED PEER SUPPORT (MOTHER TO
MOTHER)

One small RCT found that telephone based peer support reduced
depression scores after 8 weeks compared with usual treatment.

Benefits: We found no systematic review but found one RCT (42 women
recruited from the community identifed as high risk for postnatal
depression with Edinburgh Postnatal Depression Scale [EPDS see
glossary, p 1884] > 9 at 8 weeks’ post partum) comparing indi-
vidually tailored mother to mother telephone based support, using
trained lay volunteers with a personal history of postnatal depres-
sion, versus treatment as usual.45 It found that telephone support
significantly reduced depression scores after 8 weeks compared
with usual care (proportion of women with EPDS > 12: 15% [3/20]
with telephone support v 52% [11/21] with usual care; OR 6.23,
95% CI 1.40 to 27.8; P = 0.01). The RCT did not investigate infant
outcomes.

Harms: None reported.

Comment: The acceptance rate for enrolment into the trial was 67%. Over a
third of peer volunteers (38%) referred a mother to a professional
health service and this was not controlled for in the analysis.
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GLOSSARY
Cognitive behavioural counselling is derived from cognitive behavioural therapy
and designed to be delivered by professionals such as health visitors who are not
specialists in mental health. It is sometimes known as CREST because it incorpo-
rates child care advice, reassurance, enjoyment, support from others, and targets.
Interaction coaching for at-risk parents and their infants is a six key element
intervention strategy designed to strengthen the early parent–infant relationship.
The Edinburgh Postnatal Depression Scale (EPDS) was designed as a screen-
ing questionnaire to identify possible depression in a clinical or research setting.
The EPDS has a high sensitivity (95%) and specificity (93%) for postnatal depres-
sion3,4 and is used by many health visitors and in many clinical research studies of
postnatal depression.
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Key Messages

Prevention
¶ Antiplatelet drugs One systematic review and one subsequent RCT have

found that, in women considered at risk of pre-eclampsia, antiplatelet drugs
(mainly aspirin) reduce the risk of pre-eclampsia, death of the baby, and
delivery before 37 weeks compared with placebo or no treatment. The RCTs
found no significant difference in other important outcomes. The systematic
review found no evidence that aspirin increased the risk of bleeding in mother
or baby compared with placebo.

¶ Calcium supplementation One systematic review has found that calcium
supplementation (mainly 2 g daily) reduces the risk of pre-eclampsia and
reduces the risk of having a baby with birth weight under 2500 g compared with
placebo. There was no significant effect on the risk of caesarean section,
preterm delivery, stillbirth, or perinatal death of the baby before discharge from
hospital.

¶ Magnesium supplementation One systematic review found insufficient evi-
dence about the effects of magnesium supplements on the risk of pre-
eclampsia or its complications.

¶ Other pharmacological agents (atenolol or nitrates) We found two small
RCTs; one compared atenolol versus placebo and the other compared glyceryl
trinitrate patches versus placebo. Both were too small for any reliable conclu-
sions.

¶ Salt restriction Limited evidence from one systematic review found no
significant difference in the risk of pre-eclampsia with a low salt diet compared
with a normal diet.

¶ Vitamins C and E One RCT in high risk women found limited evidence that
vitamins C and E reduced the risk of pre-eclampsia compared with placebo.

¶ Fish oil and/or evening primrose oil We found six RCTs of fish oil and/or
evening primrose oil, which were too small to draw reliable conclusions.

Treatments
¶ Magnesium sulphate for eclampsia Systematic reviews have found that

magnesium sulphate reduces the risk of further fits in women with eclampsia
compared with phenytoin, diazepam, or lytic cocktail. All reviews found trends
towards reduced maternal mortality with magnesium sulphate, although the
benefit was not significant.

¶ Prophylactic magnesium sulphate in severe pre-eclampsia One system-
atic review has found that prophylactic magnesium sulphate halves the risk of
eclampsia compared with placebo, phenytoin, or nimodipine in women with
severe pre-eclampsia. The trials found no evidence of a difference between
magnesium sulphate and placebo for rate of stillbirth or perinatal mortality in
babies born to women with severe pre-eclampsia. A quarter of women reported
mild adverse effects (mainly flushing).

¶ Antihypertensive drugs for very high blood pressure Consensus opinion is
that women with severe hypertension during pregnancy should have antihyper-
tensive treatment. Placebo trials would therefore be unethical. One systematic
review and one subsequent RCT in women with blood pressures high enough to
merit immediate treatment found no evidence of a difference in the control of
blood pressure by various antihypertensive drugs. The studies were too small to
draw any further conclusions about the relative effects of different agents.
Ketanserin and diazoxide may be associated with more adverse effects than
hydralazine and labetalol.
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¶ Aggressive management for severe early onset pre-eclampsia One
systematic review based on two small RCTs found no evidence that aggressive
management reduced stillbirth or perinatal death rates compared with expect-
ant management in babies born to mothers with severe early onset pre-
eclampsia. However, it found that aggressive management increased rates of
admission to neonatal intensive care and increased the risk of necrotising
enterocolitis and respiratory distress in the baby compared with expectant
management. We found insufficient evidence about effects of aggressive
compared with expectant management in the mother.

¶ Antihypertensive drugs for mild to moderate hypertension Two systematic
reviews have found that antihypertensive agents may halve the risk of severe
hypertension but the effects of antihypertensive agents on other important
outcomes are unclear. Systematic reviews found that angiotensin converting
enzyme inhibitors used in pregnancy were associated with fetal renal failure,
and found that � blockers increased the risk of the baby being small for its
gestational age. It remains unclear whether treatment of mild to moderate
hypertension during pregnancy is worthwhile with any antihypertensive agent
compared with no treatment.

¶ Antioxidants in severe pre-eclampsia One RCT found insufficient evidence
about the effects of a combination of vitamin E plus vitamin C plus allopurinol
compared with placebo.

¶ Bed rest/hospital admission We found insufficient evidence about hospital
admission or bed rest compared with outpatient or day care or normal activities
in hospital.

¶ Choice of analgesia during labour with severe pre-eclampsia One RCT
found that epidural analgesia during labour reduced mean pain scores com-
pared with patient controlled analgesia given intravenously, but the clinical
importance of the difference was unclear.

¶ Plasma volume expansion in severe pre-eclampsia One systematic review
comparing plasma volume expansion with no expansion found insufficient
evidence to draw reliable conclusions.

¶ Prophylactic diazepam in severe pre-eclampsia One systematic review
found insufficient evidence about effects of diazepam compared with no
anticonvulsants in women with severe pre-eclampsia.

DEFINITION Hypertension during pregnancy may be associated with one of
several conditions. Pregnancy induced hypertension is a rise in
blood pressure, without proteinuria, during the second half of
pregnancy. Pre-eclampsia is a multisystem disorder, unique to
pregnancy, which is usually associated with raised blood pressure
and proteinuria. It rarely presents before 20 weeks’ gestation.
Eclampsia is one or more convulsions in association with the
syndrome of pre-eclampsia. Pre-existing hypertension (not cov-
ered in this chapter) is known hypertension before pregnancy or
raised blood pressure before 20 weeks’ gestation. It may be
essential hypertension or, less commonly, secondary to underlying
disease.1

INCIDENCE/
PREVALENCE

Pregnancy induced hypertension affects 10% of pregnancies and
pre-eclampsia complicates 2–8% pregnancies.2 Eclampsia occurs
in about 1/2000 deliveries in developed countries.3 In developing
countries, estimates of the incidence of eclampsia vary from
1/100–1/1700.4,5
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AETIOLOGY/
RISK FACTORS

The cause of pre-eclampsia is unknown. It is likely to be multifac-
torial and may result from deficient placental implantation during
the first half of pregnancy.6 Pre-eclampsia is more common among
women likely to have a large placenta, such as those with multiple
pregnancy, and among women with medical conditions associated
with microvascular disease, such as diabetes, hypertension, and
collagen vascular disease.7,8 Other risk factors include genetic
susceptibility, increased parity, and older maternal age.9 Cigarette
smoking seems to be associated with a lower risk of pre-eclampsia,
but this potential benefit is outweighed by an increase in adverse
outcomes such as low birth weight, placental abruption, and peri-
natal death.10

PROGNOSIS The outcome of pregnancy in women with pregnancy induced
hypertension alone is at least as good as that for normotensive
pregnancies.7,11 However, once pre-eclampsia develops, morbidity
and mortality rise for both mother and child. For example, perinatal
mortality for women with severe pre-eclampsia is double that for
normotensive women.7 Perinatal outcome is worse with early ges-
tational hypertension.7,9,11 Perinatal mortality also increases in
women with severe essential hypertension.12

AIMS OF
INTERVENTION

To delay or prevent the development of pre-eclampsia and eclamp-
sia, and to improve outcomes for women and their children. Once
pre-eclampsia has occurred, to minimise morbidity and mortality for
women and their children, and to ensure that health service
resources are used appropriately.

OUTCOMES For the woman: Rates of pre-eclampsia (proteinuria and hyperten-
sion), eclampsia, death, severe morbidity (such as renal failure,
coagulopathy, cardiac failure, liver failure, and stroke), placental
abruption, and caesarean section; use of resources (such as
dialysis, ventilation, admission to intensive care, or length of stay);
adverse effects of treatment. For the child: Rates of death,
intrauterine growth restriction, prematurity, and severe morbidity
(such as intraventricular haemorrhage, respiratory distress syn-
drome, or asphyxia); measures of infant and child development
(such as cerebral palsy or significant learning disability); use of
resources (such as admission to special care nursery, ventilation,
length of stay in hospital, and special needs in the community);
adverse effects of treatment.

METHODS Clinical Evidence search and appraisal April 2003 and author
search of the register of trials held by the Cochrane Pregnancy and
Childbirth Group June 2002.

QUESTION What are the effects of preventive interventions in
women at high risk of pre-eclampsia?

OPTION ANTIPLATELET DRUGS

One systematic review and one subsequent RCT have found that, in
women considered at risk of pre-eclampsia, antiplatelet drugs (mainly
aspirin) reduce the risk of pre-eclampsia, death of the baby, and delivery
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before 37 weeks compared with placebo or no treatment. The RCTs found
no significant difference in other important outcomes. The systematic
review found no evidence that aspirin increased the risk of bleeding in
mother or baby compared with placebo.

Benefits: We found one systematic review13 of antiplatelet agents (search
date 1999, 39 RCTs, 30 563 women) and one subsequent small
RCT.14 Versus placebo/no antiplatelet drug: The systematic
review found that, in women considered at risk of pre-eclampsia,
antiplatelet agents reduced pre-eclampsia (32 RCTs: 975/14 743
women [6.6%] with antiplatelet v 1142/14 588 women [7.8%] with
no antiplatelet; RR 0.85, 95% CI 0.78 to 0.92; NNT 59, 95% CI 59
to 167), premature delivery before 37 completed weeks (23 RCTs:
2447/14 169 women [17.3%] with antiplatelet v 2621/14 099
[18.6%] with no antiplatelet; RR 0.92, 95% CI 0.88 to 0.97;
NNT 72, 95% CI 44 to 200), and baby deaths (30 RCTs: 383/
15 091 women [2.5%] with antiplatelet v 439/15 002 [2.9%] with
no antiplatelet; RR 0.86, 95% CI 0.75 to 0.98; NNT 250, 95%
CI 95 to > 10 000).13 There were no clear effects on other impor-
tant outcomes. There was no effect of starting treatment before 20
weeks, and no significant difference in the relative risk reduction
between women at high and low risk for pre-eclampsia and its
complications. The benefit was greatest for women given more than
75 mg aspirin daily. The subsequent small RCT (placebo controlled,
90 women at high risk based on Doppler ultrasound of uterine
arteries) found that low dose aspirin 0.5 mg/kg daily versus placebo
significantly reduced the incidence of pre-eclampsia (4.7% with
aspirin v 23.3% with placebo; RR 0.20, 95% CI 0.05 to 0.86) and
hypertension before 37 weeks (2.3% with aspirin v 20.9% with
placebo; RR 0.22, 95% CI 0.05 to 0.97).14 Versus each other:
Trials comparing one antiplatelet agent with another were too small
for reliable conclusions.13

Harms: The systematic review found no evidence that aspirin increased the
risk of bleeding for mother or baby.13 Two studies followed up
children of mothers enrolled in trials comparing aspirin with placebo
for 12–18 months.15,16 They found no significant difference
between aspirin and placebo for hospital visits for congenital
malformations, motor deficit, developmental delay, respiratory
problems, or bleeding problems; height or weight below the third
centile; or bleeding rates in children of treated mothers.

Comment: Almost all studies used low dose aspirin 50–75 mg daily and most
were placebo controlled. The RCTs included women with a variety of
risk factors, including a history of previous early onset disease,
diabetes, or chronic hypertension, and were conducted in different
countries in the developed and developing world. The number
needed to treat values cannot be applied directly to different
populations of women; the values stated represent estimates for
women with a risk of pre-eclampsia that is an average over all the
participants in the RCTs. The absolute benefit was higher (and the
NNT lower) in women at higher risk of pre-eclampsia.
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OPTION CALCIUM SUPPLEMENTATION

One systematic review has found that calcium supplementation (mainly
2 g daily) reduces the risk of pre-eclampsia and reduces the risk of
having a baby with birth weight under 2500 g compared with placebo.
There was no significant effect on the risk of caesarean section, preterm
delivery, stillbirth, or perinatal death before discharge from hospital.

Benefits: Versus placebo: We found one systematic review of calcium
supplementation (search date 2001, 11 RCTs, 7203 women).17 It
found that calcium (mainly 2 g daily) significantly reduced the risk of
pre-eclampsia compared with placebo (11 RCTs: 197/3427 [6%]
with calcium supplementation v 294/3452 [9%] with placebo;
RR 0.68, 95% CI 0.57 to 0.81; NNT 38, 95% CI 26 to 67). Sub-
group analysis found that the greatest effect was in women with low
dietary calcium (27/907 [3%] with calcium supplementation v

90/935 [10%] with placebo for low dietary calcium compared with
169/2505 [7%] with calcium supplementation v 197/2517 [8%]
with placebo for normal dietary calcium). Calcium supplementation
significantly reduced the risk of having a baby with birth weight
under 2500 g (234/3230 [7.2%] with calcium supplementation v

283/3261 [8.7%] with placebo; RR 0.83, 95% CI 0.71 to 0.98;
NNT 67, 95% CI 36 to 1000). It found no significant difference
between calcium supplements and placebo on the risk of caesar-
ean delivery, preterm delivery, or death of the baby. Calcium and
evening primrose oil versus placebo: One small trial (48 women)
did not provide sufficient evidence for reliable conclusions.18

Harms: After follow up of 518 children to 7 years of age, the review found no
harms associated with maternal calcium supplements.17

Comment: Most trials in the systematic review were of good quality and
included a wide range of women. They were conducted largely in the
USA and South America. They included mainly women at low risk
with adequate dietary calcium, so the proportion of women in the
category who would benefit most from calcium supplementation
was small. Several studies reported that adherence to treatment
was between 60–90%.17 The proportion of women taking
90–100% of all allocated treatment was low (20% in 1 study).17

OPTION OTHER DIETARY CHANGE

We found insufficient evidence from six small RCTs about effects on
pre-eclampsia or preterm birth of fish oil, evening primrose oil, or both
compared with either placebo or each other. Systematic reviews have
found insufficient evidence from small RCTs about effects on
pre-eclampsia of reduced salt intake (to 20–50 mmol daily) or magnesium
supplements. One RCT in high risk women found limited evidence that
vitamin C and E supplements reduced the risk of pre-eclampsia compared
with placebo. One small RCT found that supplementation with protein, fish
oil, and calcium, plus rest in the left lateral position, reduced the risk of
pre-eclampsia compared with iron supplementation.

Benefits: Fish and/or evening primrose oil: We found no systematic review.
We found six RCTs of fish oil and/or evening primrose oil that were
too small to draw reliable conclusions.19–24 Protein, fish oil, and
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calcium, plus rest in left lateral position: We found one RCT (74
women with a positive roll over test (see glossary, p 1900) at 28–29
weeks).25 It compared protein 25 mg, fish oil 300 mg, and calcium
300 mg three times a week plus 15 minutes rest in the left lateral
position twice daily versus ferrous sulphate 105 mg three times a
week. It found that the multiple supplements reduced pre-
eclampsia compared with iron supplementation (2/37 [5%] with
multiple supplements v 16/37 [46%] with iron suplementation;
RR 0.12, 95% CI 0.03 to 0.51; NNT 3, 95% CI 2 to 6). It was too
small for reliable conclusions on other outcomes. Salt restriction:
We found one systematic review (search date 1999, 2 RCTs, 600
women) comparing reduced salt with normal dietary salt.26 It found
no significant difference for rates of pre-eclampsia, although the
trials may have lacked power to detect clinically important effects
(RR 1.11, 95% CI 0.46 to 2.66). Magnesium: We found one
systematic review (search date 2001, 2 RCTs, 474 women) report-
ing pre-eclampsia. The RCTs were too small for reliable conclu-
sions.27 Vitamins C and E: We found one RCT (283 high risk
women), which found that vitamin C 1000 mg daily plus vitamin E
400 IU daily significantly reduced pre-eclampsia compared with
placebo (11/141 [8%] with vitamins v 24/142 [17%] with placebo;
RR 0.46, 95% CI 0.24 to 0.91; NNT 11, 95% CI 8 to 61).28 The
study was too small to provide reliable evidence about effects on
other important outcomes.

Harms: Fish and/or evening primrose oil: One RCT (533 women) found
no significant difference between fish oil and olive oil or no supple-
ment for rates of post-term delivery (RR 1.19, 95% CI 0.73 to 1.93)
and postpartum haemorrhage (RR 1.21, 95% CI 0.76 to 1.92).29

These outcomes were not reported in the other smaller studies.
Vomiting was more commonly reported in the oil treated groups, but
numbers were not provided.23 No other adverse events were
reported. Reduced salt: We found no evidence of harmful effects
in the trials.26 Magnesium: There was no significant difference
between the groups in the number of reported adverse effects
(RR 0.84, 95% CI 0.65 to 1.08).27 Vitamins C and E: We found
little evidence about the safety of these vitamins at the high doses
used in the RCT.28

Comment: The fish oil RCTs may have been difficult to blind because of the
distinctive taste of fish oil. One study found that olive oil provided
better masking than a no oil placebo.29 The trials of salt restriction
were conducted in the Netherlands, where advice to restrict salt
intake during pregnancy has been routine for many years. Such
advice is no longer widespread elsewhere. An updated systematic
review of fish oil for prevention of pre-eclampsia will be available
soon.30

OPTION OTHER PHARMACOLOGICAL AGENTS

We found two small RCTs. One compared atenolol with placebo and the
other compared glyceryl trinitrate patches with placebo. Both were too
small for any reliable conclusions.
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Benefits: Atenolol: We found one small RCT (68 women without
hypertension selected because they had a cardiac output
> 7.4 L/minute), which found no significant reduction in the risk
of pre-eclampsia with atenolol 100 mg daily (1/28 [4%] with
atenolol v 5/28 [18%] with placebo; RR 0.20, 95% CI 0.02 to
1.60).31 Glyceryl trinitrate: One small RCT (40 women) found
no significant difference between glyceryl trinitrate patches and
placebo (RR 1.13, 95% CI 0.35 to 3.60), but the confidence
interval was wide.32

Harms: The RCT comparing atenolol with placebo found that mean birth
weight was significantly lower with atenolol for a subgroup of
primiparous women (mean difference 440 g; P = 0.02).31

Comment: Although the possible benefits of atenolol for prevention of pre-
eclampsia remain unclear, the reduction in birth weight may be real.
Concerns about the possible harmful effects of atenolol on fetal
growth and development have been discussed for some time (see
harms of antihypertensive agents, p 1895).33,34

QUESTION What are the effects of interventions in women who
develop hypertension during pregnancy?

OPTION BED REST/HOSPITAL ADMISSION

We found insufficient evidence about hospital admission or bed rest
compared with outpatient or day care.

Benefits: Versus no hospital admission: We found two systematic reviews
of hospital admission.35,36 The first systematic review (search date
1993, 3 trials, 408 women) compared hospital admission with
outpatient clinic assessment for non-proteinuric hypertension and
found no significant difference for any major outcome.35 The
second systematic review (search date 1993, 2 RCTs, 145 women
with proteinuric hypertension) compared bed rest in hospital with
normal ambulation in hospital, but the trials were too small for any
reliable conclusions.36 Versus antenatal day care units: We
found one systematic review (search date 2001, 1 RCT, 54
women).37 The RCT was too small for reliable conclusions.

Harms: It has been suggested that hospital admission increases the risk of
venous stasis, thromboembolic disease, or infection, but we found
no evidence in this context. In the trial of antenatal day care, women
preferred not to be admitted to hospital. We found no evidence from
the other trials about the views of women and their families.

Comment: Trials of hospital admission and bed rest in hospital were conducted
before widespread introduction of day care assessment units.
Women with hypertension during pregnancy are now often seen in
day care units, but only one small trial has compared day care
assessment with assessment in an outpatient clinic. An updated
systematic review of bed rest with or without hospitalisation is in
preparation.38
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OPTION ANTIHYPERTENSIVE AGENTS

Two systematic reviews have found evidence that antihypertensive agents
may halve the risk of severe hypertension but the effects of
antihypertensive agents on other important outcomes are unclear.
Angiotensin converting enzyme inhibitors used in pregnancy are
associated with fetal renal failure. � blockers may increase the risk of the
baby being small for gestational age. It remains unclear whether
treatment of mild to moderate hypertension during pregnancy is
worthwhile with any antihypertensive agent compared with no treatment.

Benefits: We found two systematic reviews39,40 and one subsequent RCT.41

The first systematic review (search date 2000, 40 RCTs, > 3797
women with mild to moderate hypertension) included studies that
compared any antihypertensive drug with placebo or with another
antihypertensive drug.39 The second systematic review (search date
2002, 29 RCTs, 2500 women with mild to moderate hypertension)
included only studies that compared � blockers with no antihyper-
tensive drug or with another antihypertensive drug.40 Versus
placebo or no antihypertensive drug: The first review found that
antihypertensive drugs significantly reduced the risk of developing
severe hypertension compared with no antihypertensive drugs but
found no significant difference between treatment for pre-
eclampsia and perinatal death (severe hypertension, 17 RCTs:
RR 0.52, 95% CI 0.41 to 0.64; NNT 12, 95% CI 9 to 17; pre-
eclampsia: RR 0.99, 95% CI 0.84 to 1.18; perinatal death:
RR 0.71, 95% CI 0.46 to 1.09).39 The second review found that �
blockers significantly reduced the development of severe hyperten-
sion compared with no � blockers (11 RCTs, 1128 women:
RR 0.37, 95% CI 0.26 to 0.53).40 The review found insufficient
evidence for other maternal outcomes. Versus other
antihypertensive agents: Neither systematic review found any
clear difference among any of these drugs for the risk of developing
severe hypertension or pre-eclampsia.39,40 The first review found
that methyldopa may increase the risk of the baby dying compared
with other antihypertensive agents but the RCTs were small and
used weak methods, so that the difference may have arisen
because of random error or bias (baby death, 14 RCTs: RR 0.49,
95% CI 0.24 to 0.99).39 The small subsequent RCT (33 women)
comparing alternative antihypertensive drugs found no significant
differences in the risk of pre-eclampsia.41

Harms: The antihypertensive agents included in the systematic reviews39,40

seem to be well tolerated during pregnancy, but adverse effects
have not been reported in many RCTs. All antihypertensive drugs
cross the placenta, but few trials reported possible adverse effects
for the baby. The second review found � blockers significantly
increased the baby’s risk of being small for its gestational age (13
RCTs, 854 women: RR 1.34, 95% CI 1.01 to 1.79).40 Meta regres-
sion within a systematic review suggested that lowering blood
pressure for women with mild or moderate hypertension may
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increase the risk of having a baby that is small for its gestational
age.42 One systematic review (search date 1999, 13 small RCTs in
women with pre-existing chronic hypertension) found that angi-
otensin converting enzyme inhibitors used in the second or third
trimester are associated with fetal renal failure.43,44

Comment: The RCTs were too small to exclude beneficial effects of antihyper-
tensive agents. The trials had problems with their methods. Many
were not placebo controlled, and few attempted to blind blood
pressure measurement. Many important outcomes were reported
by only a few studies. We found little evidence about adherence to
treatment. One systematic review found that the effects of antihy-
pertensive agents in women with pre-existing chronic hypertension
were similar to those described above for women with pregnancy
induced hypertension. The review did not establish or exclude
benefit from treatment.43,44

QUESTION What are the effects of interventions in women who
develop severe pre-eclampsia or very high blood
pressure during pregnancy?

OPTION ANTIHYPERTENSIVE DRUGS FOR VERY HIGH BLOOD
PRESSURE

Consensus opinion is that women with severe hypertension during
pregnancy should have antihypertensive treatment. Placebo trials would
therefore be unethical. One systematic review and one subsequent RCT in
women with blood pressures high enough to merit immediate treatment
found no evidence of a difference in the control of blood pressure by
various antihypertensive drugs. The studies were too small to draw any
further conclusions about the relative effects of different agents.
Ketanserin and diazoxide may be associated with more adverse effects
than hydralazine and labetalol.

Benefits: We found one systematic review (search date 2002, 14 trials,
1637 women)45 and one small subsequent RCT.46 There were no
placebo controlled trials, which would be unethical for women with
very high blood pressure. The review compared many agents
(including hydralazine, labetalol, nifedipine, diazoxide, and ketan-
serin) mainly with hydralazine.45 It found that all the active agents
reduced blood pressure, but there was no significant evidence that
one drug was better than another. The first subsequent RCT (126
women) compared nifedipine 8 mg sublingually with hydralazine
(5 mg iv followed by further doses of 10 mg).46 It found that
nifedipine significantly delayed development of hypertensive crisis
compared with hydralazine (median time to hypertensive crisis
3.1 hours with nifedipine v 2.1 hours with hydralazine; P = 0.005).

Harms: The use of ketanserin is associated with more persistent hyperten-
sion than hydralazine (RR 8.44, 95% CI 2.05 to 34.70), and
labetalol is associated with less hypotension requiring treatment
than diazoxide (RR 0.06, 95% CI 0 to 0.99).45 Hypotension may
compromise fetoplacental blood flow. Only four RCTs reported
adverse effects, and frequency varied from 5–50%. Antihyperten-
sive drugs cross the placenta, but we found little evidence about
effects on the baby.
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Comment: Women in these studies had blood pressures high enough to merit
immediate treatment, and many also had proteinuria or “severe
pre-eclampsia”. The trials were small and reported few outcomes
other than control of blood pressure. In most trials, there was no
blinding after trial entry. One small RCT (60 women with severe
hypertension) found no significant difference in treatment success
between intravenous labetalol and nicardipine given over 1 hour
(blood pressure decreased by 20%: 63% with labetalol v 70% with
nicardipine, P = 0.58).47

OPTION PLASMA VOLUME EXPANSION

One systematic review comparing plasma volume expansion with no
expansion found insufficient evidence to draw reliable conclusions.

Benefits: We found one systematic review (search date 2000, 3 RCTs, 61
women)48 evaluating colloid solutions compared with placebo or no
infusion. The RCTs were too small for reliable conclusions but
suggest that plasma volume expansion is not beneficial.48

Harms: RCTs found no significant difference between plasma volume
expansion and either placebo or no infusion in the risk of caesarean
section or the need for additional treatment (caesarean section:
RR 1.5, 95% CI 0.8 to 2.9; additional treatment: RR 1.5, 95%
CI 0.7 to 3.1).48

Comment: These three RCTs all used a colloid rather than crystalloid solution.
Two systematic reviews (search dates 1999)49,50 of plasma volume
expansion in critically ill men and non-pregnant women have found
an increased mortality with albumin (a colloid) when compared with
either no expansion or crystalloid.

OPTION ANTIOXIDANTS

We found insufficient evidence on the effects of antioxidants.

Benefits: We found no systematic review. We found one RCT (56 women)
comparing vitamin E plus vitamin C plus allopurinol with placebo.51

It was too small for reliable conclusions to be drawn.

Harms: We found insufficient evidence for reliable conclusions.

Comment: Women in this study had severe pre-eclampsia at 24–32 weeks’
gestation.

OPTION PROPHYLACTIC ANTICONVULSANTS FOR WOMEN WITH
SEVERE PRE-ECLAMPSIA

One systematic review has found that prophylactic magnesium sulphate
halves the risk of eclampsia compared with placebo, phenytoin, or
nimodipine in women with severe pre-eclampsia. The trials found no
evidence of a difference between magnesium sulphate and placebo for
rate of stillbirth or perinatal mortality in babies born to women with
severe pre-eclampsia. A quarter of women reported mild adverse effects
(mainly flushing). The review found insufficient evidence about effects of
diazepam in women with severe pre-eclampsia.
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Benefits: We found one systematic review (search date 2002, 13 RCTs,
15 756 women).52 Magnesium sulphate versus placebo or no
anticonvulsant: Meta-analysis of the six RCTs (11 444 women)
that compared magnesium sulphate with placebo found that pro-
phylactic magnesium sulphate significantly reduced the risk of
eclampsia compared with placebo (43/5722 [0.8%] with magne-
sium sulphate v 107/5722 [1.9%] with placebo; RR 0.41, 95%
CI 0.29 to 0.58; NNT 100, 95% CI 50 to 100). It also found that
magnesium sulphate reduced maternal mortality compared with
placebo, although the results were not significant (11/5400 [0.2%]
with magnesium sulphate v 21/5395 [0.4%] with placebo;
RR 0.54, 95% CI 0.26 to 1.10). For women randomised before
delivery, there was no significant difference for rate of stillbirth or
perinatal death (stillbirth: 424/5003 [8%] with magnesium sul-
phate v 426/4958 [8%] with placebo; RR 0.99, 95% CI 0.87 to
1.12; perinatal death: 538/4655 [12%] with magnesium sulphate
v 541/4604 [12%] with placebo; RR 0.98, 95% CI 0.88 to 1.10).52

Magnesium sulphate versus phenytoin, nimodipine, or
diazepam: Two RCTs (2241 women) found that magnesium sul-
phate significantly reduced the risk of eclampsia compared with
phenytoin (0/1109 [0%] with magnesium sulphate v 10/1132
[0.8%] with phenytoin; RR 0.05, 95% CI 0 to 0.84).52 One trial
(1650 women) found magnesium sulphate significantly reduced
the risk of eclampsia compared with nimodipine (7/813 [0.8%] with
magnesium sulphate v 21/819 [2.6%] with nimodipine; RR 0.33,
95% CI 0.14 to 0.77).52 There was insufficient evidence for reliable
conclusions about magnesium sulphate compared with diazepam
(2 trials, 66 women).52

Harms: One large placebo controlled trial in the review reported adverse
effects in detail.53 A quarter of women experienced adverse effects
(1201/4999 [24%] with magnesium sulphate v 228/4993 [5%]
with placebo).53 Specific effects included flushing (987/4999
[20%] with magnesium sulphate v 98/4993 [2%] with placebo) and
respiratory depression was rare (51/4999 [1%] with magnesium
sulphate v 26/4993 [0.5%] with placebo). Meta-analysis of the six
placebo controlled RCTs found that magnesium sulphate slightly
increased caesarean section rates compared with placebo (2528/
5082 [50%] with magnesium sulphate v 2370/5026 [47%] with
placebo; RR 1.05, 95% CI 1.01 to 1.10; NNH 34, 95% CI 25 to
100). Compared with phenytoin, magnesium sulphate was also
associated with an increased risk of caesarean section (RR 1.21,
95% CI 1.05 to 1.41; NNH 29, 95% CI 12 to 84).52 One small RCT
evaluated magnesium sulphate for preventing and treating preterm
labour in women who did not have pre-eclampsia. It found an
increase in infant mortality for babies born to these women. Many of
the infants had very low birth weight (< 1500 g).54

Comment: Most of the data in these trials refer to women with relatively severe
pre-eclampsia. One small study recruited only women with mild
pre-eclampsia. Long term follow up of women and children in the
large RCT is continuing.53 Weak evidence from two case control
studies suggests that magnesium sulphate may be associated with
a decreased risk of cerebral palsy in babies weighing less than
1500 g.55,56
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OPTION AGGRESSIVE MANAGEMENT FOR SEVERE EARLY ONSET
PRE-ECLAMPSIA

One systematic review based on two small RCTs found no evidence that
aggressive management reduced stillbirth or perinatal death rates
compared with expectant management in babies born to mothers with
severe early onset pre-eclampsia. However, it found that aggressive
management increased rates of admission to neonatal intensive care and
increased the risk of necrotising enterocolitis and respiratory distress in
the baby compared with expectant management. We found insufficient
evidence about effects of aggressive compared with expectant
management in the mother.

Benefits: We found one systematic review (search date 2002, 2 RCTs, 133
women at 28–34 weeks’ gestation).57 It found that, for the baby,
there was no significant difference in rates of stillbirth or death after
delivery for aggressive, interventional management versus expect-
ant care (RR of death or stillbirth for interventional v expectant care
1.50, 95% CI 0.42 to 5.41). Babies of mothers in the aggressive
management group were less likely to be small for gestational age
than those in the expectant group (RR for aggressive v expectant
management 0.36, 95% CI 0.14 to 0.90). The review found insuf-
ficient evidence about effects on maternal outcomes.

Harms: Aggressive management increased risks of respiratory distress
syndrome, necrotising enterocolitis, and rate of admission to neo-
natal intensive care in babies born to mothers with severe pre-
eclampsia (respiratory distress syndrome: 34/66 [52%] babies with
aggressive management v 15/67 [22%] with expectant care;
RR 2.30, 95% CI 1.39 to 3.81; necrotising colitis: RR 5.5, 95%
CI 1.04 to 29.56; admission to neonatal intensive care: RR 1.32,
95% CI 1.13 to 1.55). We found insufficient evidence for reliable
conclusions about effects of expectant management on maternal
morbidity.

Comment: None.

OPTION CHOICE OF ANALGESIA DURING LABOUR

One RCT in women with severe pre-eclampsia found that epidural
analgesia during labour reduced pain scores compared with patient
controlled analgesia given intravenously, but the clinical importance of
the difference was not clear.

Benefits: We found one RCT (105 women with severe pre-eclampsia) com-
paring patient controlled analgesia given intravenously with epidural
analgesia.58 It found that epidural analgesia significantly reduced
mean pain scores but the clinical importance of the difference is
unclear. The trial was too small for a reliable conclusion about other
outcomes. We found no RCTs of other forms of intrapartum anal-
gesia for this group of women.

Harms: Women allocated an epidural were more likely to have hypotension
requiring intravenous ephedrine (5/56 [9%] with epidural v 0/60
[0%] with patient controlled analgesia).58 Neonatal naloxone was
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more likely to be given after patient controlled analgesia given
intravenously (31/60 [54%] with patient controlled analgesia given
intravenously v 5/56 [9%] with epidural analgesia; RR 5.71, 95%
CI 2.39 to 13.60; NNH 3, 95% CI 2 to 4). The trial was too small for
reliable conclusions about other outcomes.

Comment: The drug used for patient controlled analgesia was not reported.

QUESTION What is the best choice of anticonvulsant for women
with eclampsia?

OPTION ANTICONVULSANTS IN WOMEN WITH ECLAMPSIA

Systematic reviews have found that magnesium sulphate reduces the risk
of further fits in women with eclampsia compared with phenytoin,
diazepam, or lytic cocktail. All reviews found trends towards reduced
maternal mortality with magnesium sulphate, although the benefit was
not significant.

Benefits: Magnesium sulphate versus diazepam: We found one system-
atic review (search date 1999, 5 RCTs, 1236 women).59 It found
that magnesium sulphate significantly reduced both maternal mor-
tality and further fits compared with diazepam (maternal mortality:
21/617 [3.4%] with magnesium sulphate v 36/619 [5.8%] with
diazepam; RR 0.59, 95% CI 0.36 to 1.00; further fits: 71/618
[11%] with magnesium sulphate v 160/618 [26%] with diazepam;
RR 0.45, 95% CI 0.35 to 0.58). There was no evidence of any
differential effects on any other reported outcome. Magnesium
sulphate versus phenytoin: We found one systematic review
(search date 1999, 4 RCTs, 823 women)60 and one subsequent
small RCT.61 The review found that magnesium sulphate signifi-
cantly reduced the risks of further fits, pneumonia, requirement for
ventilation, and admission to intensive care compared with pheny-
toin (further fits: 23/423 [5.4%] with magnesium sulphate v

73/422 [17%] with phenytoin; RR 0.32, 95% CI 0.21 to 0.50;
pneumonia: RR 0.44, 95% CI 0.24 to 0.79; requirement for venti-
lation: RR 0.66, 95% CI 0.49 to 0.90; admission to intensive care:
RR 0.67, 95% CI 0.50 to 0.89).60 It also found that magnesium
sulphate significantly reduced the proportion of babies dying or
staying in a special baby care unit for more than 7 days compared
with phenytoin (RR 0.77, 95% CI 0.63 to 0.95). The lower maternal
death rate with magnesium sulphate compared with phenytoin was
not significant, but the confidence interval was wide and a clinically
important effect could not be excluded (RR 0.51, 95% CI 0.25 to
1.06). The small subsequent RCT (50 women) reported results
consistent with those of the review.61 Magnesium suplhate
versus lytic cocktail: We found one systematic review (search
date 2000, 2 RCTs, 199 women).62 Magnesium sulphate versus
lytic cocktail (see glossary, p 1900) significantly reduced further fits,
pneumonia, respiratory depression, and fetal or infant death (fur-
ther fits: 4/96 [4%] with magnesium sulphate v 49/102 [48%] with
lytic cocktail; RR 0.09, 95% CI 0.03 to 0.24; pneumonia: 1/51
[2%] with magnesium sulphate v 11/57 [19%] with lytic cocktail;
RR 0.08, 95% CI 0.02 to 0.42; respiratory depression: 0/96 [0%]
with magnesium sulphate v 8/102 [8%] with lytic cocktail; RR 0.12,
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95% CI 0.02 to 0.91; fetal or infant death: 14/89 [16%] with
magnesium sulphate v 30/88 [34%] with lytic cocktail; RR 0.45,
95% CI 0.26 to 0.79). There was a non-significant reduction in
maternal deaths (1/96 [1%] with magnesium sulphate v 6/102
[6%] with lytic cocktail; RR 0.25, 95% CI 0.04 to 1.43).

Harms: We found no good evidence from RCTs about harms. Clinical
experience suggests that magnesium sulphate is safer than pheny-
toin for both the woman and her baby and considerably safer than
lytic cocktail.

Comment: Most information about the comparisons with diazepam and pheny-
toin comes from one large multicentre trial, in which adherence to
treatment was 99%. The lytic cocktail trials included women with
antepartum or postpartum eclampsia.

GLOSSARY
Lytic cocktail A mixture of pethidine, chlorpromazine, and promethazine.
Roll over test A test in which a woman lies on her left side for 15 minutes after
which blood pressure is recorded. She then rolls into the supine position and, after
5 minutes, blood pressure is measured again. A rise in diastolic blood pressure in
the supine position of more than 20 mm Hg is defined as abnormal. The value of
this test has been questioned.

Substantive changes
Prophylactic anticonvulsants One systematic review updated;52 conclusion
unchanged.
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Key Messages

¶ Antenatal corticosteroids One systematic review found that antenatal corti-
costeroids significantly reduced respiratory distress syndrome, intraventricular
haemorrhage, and neonatal mortality compared with placebo or no treatment.

¶ Antibiotic treatment for premature rupture of the membranes (pro-
longs gestation and may reduce infection, but unknown effect on
perinatal mortality) One systematic review in women with premature
rupture of membranes has found that antibiotics prolong pregnancy and
reduce the risk of neonatal morbidity, such as neonatal infection, require-
ment for treatment with oxygen, and abnormal cerebral ultrasound, com-
pared with placebo. It found that co-amoxiclav (amoxycillin plus clavulanic
acid) increased the risk of neonatal necrotising enterocolitis compared with
placebo.

¶ Calcium channel blockers We found no systematic review or RCTs compar-
ing calcium channel blockers versus placebo. One systematic review has
found that calcium channel blockers significantly reduce deliveries within 48
hours, neonatal morbidity, and withdrawals caused by maternal adverse
effects compared with other tocolytics (mainly � agonists).

¶ Prophylactic cervical cerclage for women at risk of cervical incompe-
tence where cervical changes have not been identified Systematic
reviews identified five RCTs that found different results for women where
cervical changes have not been identified. One large RCT found that cervical
cerclage at 9 to 29 weeks reduced delivery before 33 weeks’ gestation in
women with a previous preterm delivery or previous cervical surgery, but
doubled the risk of puerperal pyrexia compared with no cerclage. The other
four smaller RCTs found no significant difference in preterm delivery before
34 weeks between cerclage at 10 to 30 weeks and no cerclage in women
with a variety of risk factors for preterm delivery.

¶ Amnioinfusion for preterm rupture of the membranes One systematic
review found insufficient evidence from one RCT about the effects of
amnioinfusion compared with no amnioinfusion in improving neonatal out-
comes after preterm rupture of the membranes.

¶ Oxytocin receptor antagonists (atosiban) One systematic review identified
two RCTs that compared atosiban with placebo and found different results. The
larger RCT found that atosiban prolonged pregnancy compared with placebo
but found that atosiban appeared to increase fetal deaths below 28 weeks’
gestation. The other RCT found that atosiban increased delivery within 48
hours.

¶ Prophylactic cervical cerclage for women at risk of cervical incompe-
tence where cervical changes have been identified Two RCTs identified by
a systematic review found different results for women where cervical changes
were present. One RCT found no significant difference in delivery before 34
weeks. The other small RCT found that cerclage plus bed rest reduced delivery
before 34 weeks compared with bed rest alone. Neither RCT found a significant
difference in perinatal death between cerclage plus bed rest and bed rest
alone.
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¶ Prostaglandin inhibitors (indometacin) One systematic review found limited
evidence that indometacin reduced delivery within 48 hours and 7 days and
delivery before 37 weeks’ gestation compared with placebo. However, it found
no significant difference between indometacin and placebo or no treatment in
perinatal mortality, respiratory distress syndrome, bronchopulmonary dyspla-
sia, necrotising enterocolitis, neonatal sepsis, or low birth weight. The review
may have lacked power to detect a clinically important effect.

¶ Elective rather than selective caesarean delivery in preterm labour One
systematic review has found that elective caesarean delivery increases mater-
nal morbidity compared with selective caesarean delivery, and found no
significant difference in neonatal morbidity or mortality. The RCTs may have
been underpowered to detect a clinically important neonatal benefit.

¶ Enhanced antenatal care programmes for socially deprived population
groups/high risk groups RCTs carried out in a range of countries found no
significant difference between enhanced antenatal care and usual care in
reducing the risk of preterm delivery.

¶ Magnesium sulphate One systematic review found no significant difference
between magnesium sulphate and placebo in delivery before 36 weeks;
perinatal mortality or respiratory distress syndrome. A second systematic
review found no significant difference between magnesium sulphate and other
tocolytics (betamimetics, calcium channel blockers, prostaglandin synthetase
inhibitors, nitroglycerine, alcohol and dextrose infusion) in delivery within 48
hours, although results were heterogeneous.

¶ Antibiotic treatment for preterm labour with intact membranes One
systematic review found that antibiotics do not prolong pregnancy and do not
reduce perinatal mortality compared with placebo, but they do reduce the
incidence of maternal infection.

¶ Betamimetics One systematic review has found no significant difference
between �2 agonists and placebo or no treatment in perinatal mortality,
respiratory distress syndrome or birth weight less than 2500 g. It found that
�2 agonists increased maternal adverse effects such as chest pain, palpita-
tions, dyspnoea, tremor, nausea, vomiting, headache, hyperglycaemia,
hypokalaemia compared with placebo or no treatment.

¶ Thyrotropin releasing hormone plus corticorsteroids before preterm
delivery One systematic review in women at risk of preterm birth has found no
significant difference between thyrotropin releasing hormone plus corticoster-
oids and corticosteroids alone in improving neonatal outcomes. Thyrotropin
releasing hormone plus corticosteroids increased maternal and fetal adverse
events compared with corticosteroids alone.

DEFINITION Preterm or premature birth is defined by the World Health Organi-
zation as delivery of an infant before 37 completed weeks of
gestation.1 There is no set lower limit to this definition, but 23–24
weeks’ gestation is widely accepted,1 which approximates to an
average fetal weight of 500 g.

INCIDENCE/
PREVALENCE

Preterm birth occurs in about 5–10% of all births in developed
countries,2–4 but in recent years the incidence seems to have
increased in some countries, particularly the USA.5 We found little
reliable evidence for incidence (using the definition of premature
birth given above) in less developed countries. The rate in north-
western Ethiopia has been reported to vary between 11–22%
depending on the age group of mothers studied, and is highest in
teenage mothers.6
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AETIOLOGY/
RISK FACTORS

About 30% of preterm births are unexplained and spontaneous.4,7,8

The two strongest risk factors for idiopathic preterm labour (see
glossary, p 1920) are low socioeconomic status and previous
preterm delivery. Multiple pregnancy accounts for about another
30% of cases.4,7 Other known risk factors include genital tract
infection, preterm rupture of the membranes (see glossary,
p 1920), antepartum haemorrhage, cervical incompetence, and
congenital uterine abnormalities, which collectively account for
about 20–25% of cases. The remaining cases (15–20%) are
attributed to elective preterm delivery secondary to hypertensive
disorders of pregnancy, intrauterine fetal growth restriction, con-
genital abnormalities, trauma and medical disorders of
pregnancy.4,5,7,8

PROGNOSIS Preterm labour usually results in preterm birth. One systematic
review (search date not stated), which compared tocolysis versus
placebo, found that about 27% of preterm labours resolved spon-
taneously and about 70% progressed to preterm delivery.9 Obser-
vational studies have found that one preterm birth significantly
raises the risk of another in a subsequent pregnancy.10

AIMS OF
INTERVENTION

To prevent preterm birth; to prolong the interval between threatened
preterm labour and delivery; to optimise the condition of the fetus in
preparation for delivery in order to improve neonatal outcome; to
minimise maternal morbidity.

OUTCOMES Perinatal (see glossary, p 1920) mortality, neonatal mortality, and
morbidity (incidence of respiratory distress syndrome, intraventricu-
lar haemorrhage, necrotising enterocolitis, neonatal sepsis, and
neonatal convulsions); maternal adverse effects. Proxy outcomes
include duration of pregnancy, number of hours or days between
onset of labour and delivery, and incidence of preterm delivery.

METHODS Clinical Evidence search and appraisal September 2003.

QUESTION What are the effects of preventive interventions in
women at high risk of preterm delivery?

OPTION ENHANCED ANTENATAL CARE FOR SOCIALLY DEPRIVED
POPULATION GROUPS/HIGH RISK GROUPS

RCTs carried out in a range of countries found no significant difference
between enhanced antenatal care and usual care in reducing the risk of
preterm delivery.

Benefits: We found no systematic review. We found 11 RCTs.11–21 All of the
RCTs (carried out in Europe, USA, and Latin America; number of
high risk women ranging from 150–2200) found no significant
difference between enhanced antenatal care (see glossary,
p 1920) and usual antenatal care in reducing preterm birth (see
table 1, p 1922).

Harms: The RCTs gave no information on adverse effects.11–21
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Comment: The definition of enhanced antenatal care varied.11–21 Examples of
enhanced antenatal care include increased number of antenatal
visits, a bed rest programme including rest periods three times daily,
home visits by midwives, fortnightly social worker counselling ses-
sions, nutritional education, peer group education, and counselling
by a psychologist.

OPTION PROPHYLACTIC CERVICAL CERCLAGE IN WOMEN AT RISK
OF CERVICAL INCOMPETENCE

Systematic reviews identified five RCTs that found different results for
women where cervical changes have not been identified. One large RCT
found that cerclage at 9 to 29 weeks reduced delivery before 33 weeks’
gestation in women with a previous preterm delivery or previous cervical
surgery, but doubled the risk of puerperal pyrexia compared with no
cerclage. The other four smaller RCTs found no significant difference in
preterm delivery before 34 weeks between cerclage at 10 to 30 weeks
and no cerclage in women with a variety of risk factors for preterm
delivery. Two RCTs identified by a systematic review found different
results for women where cervical changes were present. One RCT found
no significant difference in delivery before 34 weeks. The other small RCT
found that cerclage plus bed rest reduced delivery before 34 weeks
compared with bed rest alone. Neither RCT found a significant difference
in perinatal death between cerclage plus bed rest and bed rest alone.

Benefits: When cervical changes have not been identified: We found one
systematic review (search date 2002, 5 RCTs).22 The review did not
pool data from these RCTs. The first RCT identified by the review
(1292 women, 71% with a history of preterm delivery and 11% with
previous cervical surgery, obstetricians were uncertain whether to
advise cervical cerclage [see glossary, p 1920]) found that cerclage
at 9 to 29 weeks significantly reduced delivery before 33 weeks’
gestation but found no significant difference in the rate of deliveries
occurring between weeks 33 and 36 (before 33 weeks: 83/647
[13%] with cerclage v 110/645 [17%] with no cerclage; RR 0.75,
95% CI 0.57 to 0.98; NNT 24, 95% CI 14 to 275).23 The second
RCT identified by the review (194 women with 2 to 4 previous
preterm deliveries or 1 or more second trimester losses) found no
significant difference in delivery before 34 weeks’ gestation
between cerclage at 15 to 21 weeks and no cerlcage (12/96 [13%]
with cerclage v 10/98 [10%] with no cerclage; OR 1.29, 95%
CI 0.53 to 3.15).24 The third RCT identified by the review (506
women judged to be at moderate risk of preterm labour due to
previous live pregnancy at 29 to 36 weeks, previous preterm labour,
or late miscarriage) found no significant difference in delivery before
34 weeks’ gestation between cerclage at 10 to 28 weeks and no
cerclage (14/268 [1.5%] with cerclage v 1/238 [0.4%] with no
cerclage; OR 0.88, 95% CI 0.36 to 2.16).25 The fourth RCT identi-
fied by the review (50 women with twin pregnancies after induction
of ovulation, excluding women with cervical insufficiency) found no
significant difference in delivery before 34 weeks’ gestation
between cerclage at 13 weeks and no cerclage (6/25 [24%] with
cerclage v 5/25 [20%] with no cerclage; OR 1.26, 95% CI 0.33 to
4.84).26 The fifth RCT identified by the review (71% of women had
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previous first or second trimester miscarriage, 29% previous pre-
term birth, number of women not stated in review) found no
significant difference in delivery before 34 weeks’ gestation
between cerclage at 21 to 30 weeks and no cerlcage (OR 0.70,
95% CI 0.33 to 1.48).27 When cervical changes are present: We
found one systematic review (search date 2002, 2 RCTs, 148
women) of cervical cerclage when cervical change has been
detected by transvaginal ultrasound.28 It found significant hetero-
geneity between RCTs for delivery before 34 weeks (P = 0.03).28

The first RCT identified by the review (35 women with cervical
length < 25 mm and gestational age < 27 weeks) found that cer-
clage plus bed rest significantly reduced delivery before 34 weeks
compared with bed rest alone (0/19 [0%] with cerclage plus bed
rest v 7/16 [44%] with bed rest alone; NNT 3, 95% CI 2 to 5;
P = 0.002). It found no significant difference in neonatal survival
between cerclage plus bed rest and bed rest alone (19/19 [100%]
with cerclage plus bed rest v 13/16 [81%] with bed rest alone; ARR
+0.19, 95% CI –0.02 to +0.43).29 The second RCT identified by
the review (113 women between 16 and 24 weeks of gestation and
distal cervix < 2.5 cm or membrane prolapse into endocervical
canal at least 25% of cervical length) found no significant difference
between cerclage plus bed rest and with bed rest alone in delivery
before 34 weeks, perinatal death, placental abruption, or chori-
oamnionitis (delivery < 34 weeks: 35% v 36%; P = 0.80; perinatal
death:13% v 12%; P = 0.90; placental abruption: 11% v 14%;
P = 0.80; chorioamnionitis: 20% v 10%; P = 0.20).30

Harms: When cervical changes have not been identified: The first RCT
identified by the review (1292 women) addressing prophylactic use
of cerclage found that insertion of cervical sutures doubled the risk
of puerperal pyrexia compared with no sutures (24/415 [6%] with
cerclage v 11/405 [3%] with no cerclage; RR 2.13, 95% CI 1.06 to
4.15; NNH 33, 95% CI 12 to 607).23 Information about puerperal
pyrexia was collected only after 360 women had already been
recruited to the trial. It was defined as a temperature of greater than
38 °C but uterine infection was mentioned as a possible cause of
the pyrexia in only 13/24 (54%) in the cerclage group and 6/11
(55%) in the non-cerclage groups. The second smaller RCT identi-
fied by the review (194 women) found that cervical cerclage
increased puerperal pyrexia but the increase was not statistically
significant (10% v 3%, P = 0.07).24 When cervical changes are
present: The systematic review (search date 2002) found no
significant difference between cerclage and no cerclage in maternal
infection (2 RCTs, 148 women: RR 0.78, 95% CI 0.39 to 1.56).28

One RCT identified by the review found no significant difference
between cerclage and no cerclage in chorioamnionitis (20% v

10.3%, P = 0.2).30

Comment: Both systematic reviews presented results from meta-analyses
using data from all included RCTs.22,28 The authors of the second
review considered that, although no significant statistical heteroge-
neity was found, pooling was inappropriate in view of the difference
in the characteristics and quality of the RCTs. Timing of suturing
ranged from 13 to 30 weeks.22 The RCTs included women with twin
or singleton pregnancies; women with previous second trimester
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miscarriage or preterm delivery; previous cervical surgery; prema-
ture rupture of membranes before 32 weeks; women with second
trimester dilation of internal os on ultrasonography; and women
with primary or secondary infertility after induced ovulation. The
second review found that overall, cervical cerclage significantly
reduced spontaneous preterm birth before 34 weeks compared
with no cerclage, but found no significant difference between
treatments for preterm delivery before 37 weeks (before 34 weeks,
7 RCTs: OR 0.75, 95% CI 0.59 to 0.96; before 37 weeks, 6 RCTs:
OR 0.86, 95% CI 0.71 to 1.05).22 The first review found that
overall, cervical cerclage significantly reduced spontaneous preterm
birth before 32 weeks compared with no cerclage but found no
significant difference between treatments for preterm delivery
before 37 weeks (before 32 weeks, 3 RCTs, 770 women: RR 1.29,
95% CI 0.67 to 2.49; delivery before 37 weeks: 4 RCTs, 2062
women: RR 1.04, 95% CI 0.99 to 1.10).28 The two RCTs that
examined cervical cerclage in the mid-trimester with documented
cervical change differed in terms of patient selection and method-
ology.29,30 Broad confidence intervals suggest that sample size may
have been insufficient to rule out clinically important differences in
neonatal mortality.

QUESTION What are the effects of interventions to improve
outcome after preterm rupture of the membranes?

OPTION ANTIBIOTIC TREATMENT FOR PRETERM RUPTURE OF THE
MEMBRANES

One systematic review in women with preterm rupture of membranes has
found that antibiotics prolong pregnancy and reduce the risk of neonatal
morbidity, such as neonatal infection, requirement for treatment with
oxygen, and abnormal cerebral ultrasound, compared with placebo. It
found that co-amoxiclav (amoxicillin [amoxycillin] plus clavulanic acid)
increased the risk of neonatal necrotising enterocolitis compared with
placebo.

Benefits: One systematic review (search date 2003, 19 RCTs, > 6000
women with rupture of membranes before 37 weeks’ gestation)
found that antibiotics (including erythromycin, co-amoxiclav, ben-
zylpenicillin, ampicillin, piperacillin, or clindamycin) significantly
reduced the proportion of babies born within 48 hours and within 7
days following preterm premature rupture of the membranes (see
glossary, p 1920) compared with placebo (within 48 hours:
RR 0.71, 95% CI 0.58 to 0.87; within 7 days: RR 0.80, CI 0.71 to
0.90).31 It found that antibiotics significantly reduced neonatal
infection, requirement for supplementary oxygen and abnormal
cerebral ultrasound compared with placebo but found no significant
difference between treatments in perinatal mortality (neonatal
infection: RR 0.68, CI 0.53 to 0.87; requirement for supplementary
oxygen: RR 0.88, 95% CI 0.81 to 0.96; abnormal cerebral ultra-
sound: RR 0.82, 95% CI 0.68 to 0.98). Penicillins (excluding
co-amoxiclav): The review found that any penicillin (except
co-amoxiclav) significantly reduced the proportion of babies born
within 48 hours and within 7 days compared with placebo ( < 48
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hours, 3 RCTS, 220 babies: RR 0.41, 95% CI 0.25 to 0.66; < 7
days, 3 RCTs, 220 babies: RR 0.68, 95% CI 0.56 to 0.82).31 It
found that penicillin significantly reduced neonatal infection and
major cerebral abnormality on ultrasound before discharge (neona-
tal infection, 4 RCTs, 416 babies: RR 0.33, 95% Cl 0.14 to 0.81;
major cerebral abnormality, 3 RCTs, 267 babies: RR 0.49, 95%
CI 0.25 to 0.97). Co-amoxiclav: The review found that
co-amoxiclav significantly reduced the proportion of babies born
within 48 hours and within 7 days compared with placebo ( < 48
hours, 1 RCT, 2430 babies: 0.75, 95% CI 0.67 to 0.84; < 7 days,
1 RCT, 2430 babies: RR 0.91, 95% CI 0.85 to 0.97).31

Erythromycin: The review found that erythromycin significantly
reduced the proportion of babies born within 48 hours (2 RCTs,
2635 babies: RR 0.84, 95% CI 0.76 to 0.93).31

Harms: Co-amoxiclav: The review (search date 2003) found that
co-amoxiclav significantly increased the proportion of babies with
necrotising enterocolitis compared with placebo (2 RCTs, 2492
babies: RR 4.60, 95% CI 1.98 to 10.72).31

Comment: Most of the RCTs in the review did not include antenatal adminis-
tration of steroids but 77% of the women in one large RCT received
steroids.32 All but one of the RCTs in the review gave data on the
percentage of withdrawals, which was always less than 20%.31

OPTION AMNIOINFUSION FOR PRETERM RUPTURE OF THE
MEMBRANES

One systematic review found insufficient evidence from one RCT about
the effects of amnioinfusion compared with no amnioinfusion in improving
neonatal outcomes after preterm rupture of the membranes.

Benefits: We found one systematic review (search date 2001, 1 RCT, 66
women) comparing amnioinfusion (see glossary, p 1920) with no
amnioinfusion.33 It found no significant difference between amnio-
infusion and no amnioinfusion in rates of caesarean section, low
Apgar scores (see glossary, p 1920), neonatal mortality, or
endometritis.

Harms: No adverse effects were reported in the RCT identified by the
review.33

Comment: The RCT was too small to detect clinically important changes in
some of the outcomes (rates of caesarean section, neonatal
mortality, and infectious morbidity) and had shortcomings in meth-
ods used (unspecified method of random assignment of women;
blinding of treatment not possible).33

QUESTION What are the effects of treatments to stop contractions
in preterm labour?

OPTION BETAMIMETICS New

One systematic review has found no significant difference between
�2 agonists and placebo or no treatment in perinatal mortality, respiratory
distress syndrome or birth weight less than 2500 g. It found that
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�2 agonists increased maternal adverse effects such as chest pain,
palpitations, dyspnoea, tremor, nausea, vomiting, headache,
hyperglycaemia, and hypokalaemia compared with placebo or no
treatment.

Benefits: We found one systematic review (search date 1998, 8 RCTs).34 The
systematic review found no significant difference between �2 ago-
nists and placebo or no treatment in perinatal (see glossary,
p 1920) mortality, respiratory distress syndrome or birth weight less
than 2500 g (perinatal mortality; 62/682 [9%] with �2 agonists v

48/604 [8%] with placebo or no treatment; OR 1.08, 95% CI 0.72
to 1.62; respiratory distress syndrome, 6 RCTs: 117/639 [18%]
with �2 agonists v 140/565 [25%] with placebo or no treatment;
OR 0.76, 95% CI 0.57 to 1.01; birth weight less than 2500 g, 5
RCTs: 332/601 [55%] with �2 agonists v 332/525 [63%] with
placebo or no treatment; OR 0.79, 95% CI 0.61 to 1.01).34 It found
no significant difference between treatments in patent ductus
arteriosus, necrotising enterocolitis, intraventricular haemorrhage,
seizures, hypoglycaemia, or neonatal sepsis.34

Harms: The systematic review found that �2 agonists significantly increased
maternal adverse effects, such as chest pain, palpitations, dysp-
noea, tremor, nausea, vomiting, headache, hyperglycaemia, or
hypokalaemia compared with placebo or no treatment (chest pain,
2 RCTs: 39/406 [10%] with �2 agonists v 3/408 [1%] with placebo
or no treatment; OR 6.2, 95% CI 3.3 to 11.5), palpitations, 3 RCTs:
200/420 [48%] with �2 agonists v 19/423 [4%] with placebo or no
treatment; OR 10.2, 95% CI 7.4 to 13.9; dyspnoea, 2 RCTs:
55/406 [14%] with �2 agonists v 4/408 [1%] with placebo or no
treatment; OR 6.6, 95% CI 3.9 to 11.2; tremor, 1 RCT: 138/352
[39%] with �2 agonists v 13/356 [4%] with placebo or no treat-
ment; OR 8.3, 95% CI 5.8 to 11.9; nausea, 1 RCT: 72/352 [20%]
with �2 agonists v 42/356 [12%] with placebo or no treatment;
OR 1.9, 95% CI 1.3 to 2.8; vomiting, 2 RCTs: 48/366 [13%] with
�2 agonists v 29/371 [8%] with placebo or no treatment; OR 1.8,
95% CI 1.1 to 2.9; headache, 2 RCTs: 84/366 [23%] with �2 ago-
nists v 22/371 [6%] with placebo or no treatment; OR 4.0, 95%
CI 2.6 to 6.0; hyperglycaemia, 1 RCT: 106/352 [30%] with �2 ago-
nists v 37/356 [10%] with placebo or no treatment; OR 3.4, 95%
CI 2.4 to 4.9; hypokalaemia, 1 RCT: 138/352 [39%] with �2 ago-
nists v 23/356 [6%] with placebo or no treatment; OR 6.4, 95%
CI 4.5 to 9.1). 34 Frequently, these adverse effects necessitated
discontinuation of treatment (3 RCTs: 25/88 [28%] with �2 agonists
v 0/86 with placebo or no treatment; OR 11.5, 95% CI 4.8 to 27.5).

Comment: None.

OPTION CALCIUM CHANNEL BLOCKERS New

We found no systematic review or RCTs comparing calcium channel
blockers with placebo. One systematic review has found that calcium
channel blockers significantly reduce deliveries within 48 hours, neonatal
morbidity, and withdrawals caused by maternal adverse effects compared
with other tocolytics (mainly � agonists).
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Benefits: Versus placebo: We found no systematic review or RCTs compar-
ing calcium channel blockers versus placebo. Versus other
tocolytics: We found one systematic review (search date 2002, 12
RCTs, 1029 women) comparing calcium channel blockers (nifed-
ipine and nicardipine in 2 RCTs) versus other tocolytics (see glos-
sary, p 1920) (10 RCTs v ritodrine; 1 RCT each v salbutamol and
magnesium sulphate) for preterm labour (between 20 and 36
weeks).35 The review found that calcium channel blockers signifi-
cantly reduced delivery within 48 hours and 7 days and reduced
delivery before 34 weeks compared with other tocolytics (delivery
within 48 hours, 9 RCTs, 761 women: 74/383 [19%] with calcium
channel blocker v 87/378 [23%] with other tocolytics; RR 0.8, 95%
CI 0.61 to 1.0; dielvery within 7 days, 4 RCTs, 453 women: 71/229
[31%] v 86/224 [38%]; RR 0.76, 95% CI 0.60 to 0.97; delivery
before 34 weeks, 6 RCTs, 619 women: 107/311 [34%] v 122/308
[40%]; RR 0.83, 95% CI 0.69 to 0.99). It found that calcium
channel blockers significantly reduced neonatal morbidity including
respiratory distress syndrome, necrotising enterocolitis, and intra-
ventricular haemorrhage (respiratory distress syndrome, 9 RCTs,
763 newborns: 48/386 [12%] with calcium channel blocker v

72/377 [19%] with other tocolytics; RR 0.63, 0.46 to 0.88; necro-
tising enterocolitis, 3 RCTs, 323 newborns: 1/166 [1%] v 8/157
[5%]; RR 0.21, 95% CI 0.05 to 0.96; intraventricular haemorrhage,
3 RCTs, 340 newborns: 19/173 [11%] v 31/167 [19%]; RR 0.59,
95% CI 0.36 to 0.98). No significant differences were found in
perinatal mortality (10 RCTs, 810 newborns: 13/400 [3%] with
calcium channel blocker v 7/410 [2%] with other tocolytics;
RR 1.65, 95% CI 0.74 to 3.64).

Harms: Versus other tocolytics: The systematic review (search date
1998) found that calcium channel blockers significantly reduced
discontinuation because of adverse effects compared with other
tocolytics (10 RCTs, 833 women: 1/419 [0.2%] with calcium
channel blocker v 29/414 [7.0%] with other tocolytics; RR 0.14,
95% CI 0.05 to 0.36).35 The systematic review did not report
specific adverse effects of calcium channel blockers.

Comment: None.

OPTION MAGNESIUM SULPHATE New

One systematic review found no significant difference between
magnesium sulphate and placebo in delivery before 36 weeks; perinatal
mortality, or respiratory distress syndrome. A second systematic review
found no significant difference between magnesium sulphate and other
tocolytics (betamimetics, calcium channel blockers, prostaglandin
synthetase inhibitors, nitroglycerine, alcohol and dextrose infusion) in
delivery within 48 hours, although results were heterogeneous.

Benefits: Versus placebo: One systematic review (search date 1998, 4
RCTs) found no significant difference between magnesium sulphate
and placebo or no treatment in delivery before 36 weeks (2 RCTs,
191 women: 61/92 [66%] with magnesium sulphate v 74/99[75%]
with control; OR 0.67, 95% CI 0.36 to 1.26).34 It found no signifi-
cant difference between magnesium sulphate and placebo or no
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treatment for perinatal mortality or respiratory distress syndrome
(perinatal mortality: 11/169 [6.5%] with magnesium sulphate v

7/182 [3.8%] with placebo or no treatment; OR 1.83, 95% CI 0.70
to 4.77; respiratory distress syndrome, 3 RCTs: 22/139 [16%] with
magnesium sulphate v 22/153 [14%] with placebo or no treatment;
OR 1.19, 95% CI 0.61 to 2.31).34 It also found no significant
difference between magnesium sulphate and placebo or no treat-
ment in birth weight less than 2500 g, patent ductus arteriosus,
necrotising enterocolitis, intraventricular haemorrhage, seizures,
hypoglycaemia, or neonatal sepsis. The number of newborns
assessed for these outcomes was small. Versus other tocolytics
(see glossary, p 1920): A second systematic review (search date
2002) compared magnesium sulphate versus placebo, no treat-
ment, and other tocolytics (betamimetics, calcium channel block-
ers, prostaglandin synthetase inhibitors, nitroglycerine, alcohol and
dextrose infusion).36 The studies included in the review comparing
magnesium sulphate versus placebo, no treatment, or sedation
were the same as those included in the initial review except for the
addition of a study that compared magnesium sulphate versus
barbiturate and bed rest.37 The review found no significant differ-
ence between magnesium sulphate and other treatment in delivery
within 48 hours, although significant statistical heterogeneity was
found (11 RCTs, 881 women: RR 0.85, 95% CI 0.58 to 1.25).

Harms: Versus placebo: The systematic review found that magnesium
sulphate significantly increased discontinuation of treatment com-
pared with placebo or no treatment (3 RCTs: 10/137 [7%] with
magnesium sulphate v 0/144 [0%] with placebo or no treatment;
OR 8.36, 95% CI 2.36 to 29.61).34 Versus other tocolytics: The
second systematic review found that the magnesium sulphate
significantly increased fetal, neonatal, and infant mortality (7 RCTs,
727 babies: 18/340 [5%] with magnesium sulphate v 6/387 [2%]
with other tocolytics; RR 2.82, 95% CI 1.20 to 6.62).36

Comment: None.

OPTION OXYTOCIN RECEPTOR ANTAGONISTS (ATOSIBAN) New

One systematic review identified two RCTs that compared atosiban with
placebo and found different results. The larger RCT found that atosiban
prolonged pregnancy compared with placebo but found that atosiban
appeared to increase fetal deaths below 28 weeks’ gestation. The other
RCT found that atosiban increased delivery within 48 hours.

Benefits: Versus placebo: We found one systematic review (search date
1998, 2 RCTs).34 The first RCT identified by the systematic review
(120 women at 20 to 36 weeks’ gestation, with more than 4
contractions/hour and with no cervical changes, 114 deliveries)
found that atosiban (300�g/minute for 2 hours) increased delivery
within 48 hours, but the statistical significance was not reported
(5/56 [8.9%] with atosiban v 2/56 [3.6%] with placebo, P not
reported).38 The second RCT identified by the review was identified
as an abstract. The later full publication of this RCT (501 women
with preterm labour diagnosed by uterine contractions and cervical
changes, at 20 to 33 weeks) found that atosiban significantly
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increased the proportion women undelivered without use of an
alternative tocolytic at 24 and 48 hours and 7 days (24 hours: 73%
with atosiban v 58% with placebo, OR 1.93, 95% CI 1.30 to 2.86;
48 hours: 67% with atosiban v 36% with placebo, OR 1.62, 95%
CI 1.10 to 2.37; 7 days: 62% with atosiban v 49% with placebo,
OR 1.70, 95% CI 1.17 to 2.46).39 It found no significant difference
between atosiban and placebo in the median time to delivery (25.6
days with atosiban v 21.0 days with placebo, P not reported). For
pregnancies over 28 weeks’ gestation (424 pregnancies), it found
that atosiban significantly prolonged pregnancy for up to 24 hours,
48 hours, and up to 7 days compared with placebo (delay up to 24
hours: 150/203 [74%] with atosiban v 128/221 [58%] with pla-
cebo; RR 1.28, 95% CI 1.11 to 1.47; NNT 7, 95% CI 4 to 15; delay
48 hours: 140/203 [69%] with atosiban v 122/221 [55%] with
placebo; RR 1.25, 95% CI 1.08 to 1.45; NNT 8, 95% CI 5 to 23;
delay up to 7 days: 131/203 [65%] with atosiban v 105/220 [48%]
with placebo; RR 1.35, 95% CI 1.14 to 1.60; NNT 6, 95% CI 4 to
14).39

Harms: The systematic review found increased nausea with atosiban com-
pared with placebo or no treatment but found no significant differ-
ence in vomiting (nausea, 2 RCTs: 33/306 [11%] with atosiban v

15/307 [5%] with placebo or no treatment; OR 2.3, 95% CI 1.3 to
4.1; vomiting, 2 RCTs: 10/306 [3%] with atosiban v 13/307 [4%]
with placebo or no treatment; OR 0.8, 95% CI 0.3 to 1.8).34

Atosiban significantly reduced chest pain and dyspnoea (chest pain,
2 RCTs: 3/306 [1%] with atosiban v 13/307 [4%] with placebo or no
treatment; OR 0.3, 95% CI 0.1 to 0.8; dyspnoea, 1 RCT: 1/250
[0.4%] with atosiban v 7/251 [3%] with placebo or no treatment;
OR 0.22, 95% CI 0.05 to 0.89) compared with placebo or no
treatment). The subsequent full report of one of the included RCTs
found that atosiban significantly increased injection site reactions
after prolonged use and significantly increased withdrawal owing to
adverse effects (injection site reaction: 110/250 [44%] with atosi-
ban v 58/251 [23%] with placebo; RR 1.90, 95% CI 1.46 to 2.48;
NNH 4, 95% CI 3 to 7; withdrawal: 16% with atosiban v 4% with
placebo).39 It found that atosiban increased infant death compared
with placebo (13/288 [4.5%] with atosiban v 5/295 [1.7%] with
placebo, P not reported).39 Analysis by gestational age at admission
found that most of the mortality with atosiban occurred in pregnan-
cies less than 26 weeks’ gestation (mortality in pregnancies < 26
weeks: 10/27 [37%] with atosiban v 0/16 [0%] with placebo; see
comment below; 26 to 28 weeks: 0/26[0%] v 1/26 [4%]; 28 to 32
weeks: 2/126 [2%] v 2/125 [2%]; ≥ 32 weeks: 1/109 [1%] v 2/128
[2%]).39

Comment: In the first RCT identified by the systematic review, infusions were
halted in two people (one in each treatment group) and these
people were not included in the analysis.38 Tocolytic rescue with
ritodrine was used in the second RCT comparing atosiban versus
placebo.39 In this RCT, 24/246 (10%) women randomised to
receive atosiban and 13/255 (5%) women randomised to receive
placebo were recruited at less than 26 weeks’ gestation. This may
have contributed to a higher incidence of fetal mortality at less than
26 weeks’ gestation in the atosiban group.
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OPTION PROSTAGLANDIN INHIBITORS (INDOMETACIN) New

One systematic review found limited evidence that indometacin reduced
delivery within 48 hours and 7 days and delivery before 37 weeks’
gestation compared with placebo. However, it found no significant
difference between indometacin and placebo or no treatment in perinatal
mortality, respiratory distress syndrome, bronchopulmonary dysplasia,
necrotising enterocolitis, neonatal sepsis, or low birth weight. The review
may have lacked power to detect a clinically important effect.

Benefits: We found one systematic review comparing indometacin versus
placebo (search date 1998, 3 RCTs, 100 women).34 It found that
indometacin significantly reduced delivery within 48 hours, 7 days
and delivery before 37 weeks compared with placebo but the
number of women studied was small (within 48 hours, 2 RCTs: 4/34
[12%] with indometacin v 22/36 [61%] with placebo, OR 0.12,
95% CI 0.05 to 0.32; within 7 days, 1 RCT: 3/18 [17%] with
indometacin v 15/18 [83%] with placebo, OR 0.07, 0.02 to 0.27
before 37 weeks, 1 RCT: 3/18 [17%] with indometacin v 14/18
[78%] with placebo, OR 0.09, 95% CI 0.03 to 0.24). It found no
significant difference between indometacin and placebo or no
treatment in perinatal mortality, respiratory distress syndrome,
bronchopulmonary dysplasia, necrotising enterocolitis, neonatal
sepsis, or low birth weight.34 The number of newborns assessed for
these outcomes may be too small to exclude a clinically important
difference.

Harms: The systematic review found that indometacin significantly
increased the incidence of postpartum haemorrhage compared
with placebo or no treatment but found no significant difference in
nausea or chorioamnionitis (haemorrhage, 1 RCT: 7/16 [44%] with
indometacin v 2/18 [11%] with placebo or no treatment; OR 5.1,
95% CI 1.1 to 22.9; nausea, 1 RCT: 2/18 [11%] with indometacin
v 0/18 with placebo or no treatment; OR 7.8, 95% CI 0.5 to 130.5;
chorioamnionitis, 1 RCT: 2/15 [13%] with indometacin v 0/15 with
placebo or no treatment; OR 7.9, 95% CI 0.5 to 133.3).34 The
number of women assessed for these outcomes may be too small
to exclude a clinically important difference.

Comment: None.

QUESTION What are the effects of elective compared with
selective caesarean delivery for women in preterm
labour?

OPTION ELECTIVE VERSUS SELECTIVE CAESAREAN DELIVERY

One systematic review has found that elective caesarean delivery
increases maternal morbidity compared with selective caesarean delivery,
and found no significant difference in neonatal morbidity or mortality. The
RCTs may have been underpowered to detect a clinically important
neonatal benefit.
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Benefits: We found one systematic review (search date not stated, 6 RCTs,
122 women).40 It found no significant difference in neonatal mor-
bidity and mortality between elective caesarean delivery and selec-
tive caesarean (see glossary, p 1920) delivery (low Apgar score [see
glossary, p 1920] at 5 minutes: OR 0.68, 95% CI 0.29 to 1.60;
need for neonatal intubation: OR 0.58, 95% CI 0.26 to 1.31;
intracranial haemorrhage: OR 0.86, 95% CI 0.20 to 3.67; perinatal
death: OR 0.32, 95% CI 0.07 to 1.36).

Harms: The review found that major maternal complications were reported
in 7/84 (8%) women, all after caesarean delivery, although one of
these women was allocated to expectant management.40 Maternal
complications were therefore significantly higher in women allo-
cated to elective caesarean compared with selective caesarean
delivery (4 RCTs, 84 women: AR 6/44 [14%] with elective caesar-
ean delivery v 1/40 [3%] with selective caesarean delivery;
OR 6.18, 95% CI 1.27 to 30.10). Elective caesarean delivery may
occasionally result in unnecessary preterm delivery; two women
allocated to the selective delivery group did not deliver until some
weeks after entry to one trial.

Comment: The confidence intervals in the systematic review suggest that RCTs
were underpowered and no meaningful conclusions can be drawn
on the neonatal effects of elective caesarean section.40 The fetus
presented by the breech in three of the studies. About a sixth of
each group delivered by an alternative route, but the analysis was by
intention to treat. Sample size of trials was small and most of the
trials were terminated because of recruitment difficulties.

QUESTION What are the effects of interventions to improve
outcome in preterm delivery?

OPTION ANTENATAL CORTICOSTEROIDS BEFORE PRETERM
DELIVERY

One systematic review found that antenatal corticosteroids significantly
reduced respiratory distress syndrome, intraventricular haemorrhage, and
neonatal mortality compared with placebo or no treatment.

Benefits: We found one systematic review (search date 1996, 18 RCTs,
> 3700 babies) in women experiencing anticipated preterm deliv-
ery (elective or after spontaneous onset of preterm labour [see
glossary, p 1920]) that compared corticosteroids (� methasone,
dexamethasone, or hydrocortisone) versus placebo or no treat-
ment.41 The review found that antenatal corticosteroids significantly
reduced respiratory distress syndrome compared with placebo or no
treatment (18 RCTs, 3735 neonates: 292/1885 [15%] with corti-
costeroids v 439/1850 [24%] with placebo or no treatment;
OR 0.52, 95% CI 0.44 to 0.62). Three RCTs (48 neonates) identi-
fied by the review found no significant difference between antenatal
corticosteroids and placebo or no treatment in respiratory distress
syndrome in neonates delivered before 28 weeks’ gestation (7/17
[41%] with corticosteroids v 18/31 [58%] with placebo or no
treatment; OR 0.64, 95% CI 0.16 to 2.50). Six RCTs identified by
the review (349 neonates) found no significant difference between
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antenatal corticosteroids and placebo or no treatment in respiratory
distress syndrome in babies delivered within less than 24 hours of
initial treatment (45/176 [26%] with corticosteroids v 57/173
[33%] with placebo or no treatment; OR 0.70, 95% CI 0.43 to
1.16). One RCT (42 neonates) identified by the review found no
significant difference between antenatal corticosteroids and pla-
cebo or no treatment in respiratory distress syndrome in babies
delivered within less than 48 hours of initial treatment (3/23 [13%]
with corticosteroids v 6/19 [32%] with placebo or no treatment;
OR 0.34, 95% CI 0.08 to 1.47). The review found that both
� methasone and dexamethasone significantly reduced respiratory
distress, but hydrocortisone did not (data not reported in the
review). The small numbers of evaluable neonates from twin preg-
nancies did not allow a confident statement about the effects in
multiple pregnancy. Antenatal corticosteroids significantly reduced
neonatal mortality and intraventricular haemorrhage (neonatal mor-
tality, 14 RCTs: 129/1770 [7%] with corticosteroids v 204/1747
[12%] with placebo or no treatment; OR 0.60, 95% CI 0.48 to
0.75; intraventricular haemorrhage (diagnosed at autopsy: 7/446
[1.6%] with corticosteroids v 23/417 [5.5%] with placebo or no
treatment; OR 0.29, 95% CI 0.14 to 0.61; intraventricular haem-
orrhage diagnosed by ultrasound: 47/300 [16%] with corticoster-
oids v 77/296 [26%] with placebo or no treatment; OR 0.48, 95%
CI 0.32 to 0.72). It found no significant difference between ante-
natal corticosteroids and placebo in necrotising enterocolitis or
chronic lung disease (necrotising enterocolitis: 17/587 [3%] with
corticosteroids v 27/567 [5%] with placebo or no treatment;
OR 0.59, 95% CI 0.32 to 1.09; chronic lung disease: 38/204
[19%] with corticosteroids v 25/207 [12%] with placebo or no
treatment; OR 1.57, 95% CI 0.87 to 2.84).41

Harms: The RCTs in the review found no strong evidence of any adverse
effects of corticosteroids.41 Subgroup analysis in one RCT in the
review suggested that corticosteroids may be associated with death
in hypertensive women, but no deaths in hypertensive women were
observed in the other three RCTs in the review for which data were
available.

Comment: The absence of a significant beneficial effect of corticosteroids on
respiratory distress syndrome at less than 28 weeks’ gestation may
be because of the small numbers available for analysis at this
gestation.41 No RCTs in the review addressed the potentially harm-
ful effects of repeated doses of antenatal corticosteroids, or
whether one form of corticosteroid was more harmful than another,
as a retrospective cohort study (883 babies delivered between 24
and 31 weeks’ gestation) suggests.42

OPTION THYROTROPIN RELEASING HORMONE PLUS
CORTICOSTEROIDS BEFORE PRETERM DELIVERY

One systematic review in women at risk of preterm birth found no
difference in neonatal outcomes between thyrotropin releasing hormone
plus corticosteroids and corticosteroids alone, and has found that
thyrotropin releasing hormone plus corticosteroids increase maternal and
fetal adverse events compared with corticosteroids alone.
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Benefits: We found one systematic review (search date 1999, 11 RCTs,
> 4500 women at risk of preterm birth) that compared thyrotropin
releasing hormone (TRH) plus steroids with steroids alone.43 It
found no significant difference between TRH plus steroids and
steroids alone in gestational age at delivery, respiratory distress
syndrome, periventricular or intraventricular haemorrhage, necro-
tising enterocolitis or death prior to hospital discharge (mean
gestational age of 32 weeks in both groups; respiratory distress
syndrome: 676/1832 [37%] with TRH plus steroids v 640/1837
[35%] with steroids alone; RR 1.06, 95% CI 0.97 to 1.16; periven-
tricular or intraventricular haemorrhage: 282/1819 [16%] with TRH
plus steroids v 262/1826 [14%] with steroids alone; RR 1.08, 95%
CI 0.93 to 1.26; necrotising enterocolitis: 56/1555 [4%] with TRH
plus steroids v 61/1548 [4%] with steroids alone; RR 0.91, 95%
CI 0.64 to 1.30; death prior to hospital discharge: 185/1842 [10%]
with TRH plus steroids v 177/1852 [9%] with steroids alone;
RR 1.05, 95% CI 0.86 to 1.27).

Harms: The review found that TRH plus steroid significantly increased the
risk of low Apgar score (see glossary, p 1920) at 5 minutes and
increased the requirement for assisted ventilation compared with
steroids alone (low Apgar; OR 1.80, 95% CI 1.14 to 1.92; assisted
ventilation: OR 1.16, CI 1.02 to 1.29).43 One RCT included in the
review found that TRH plus steroids significantly increased motor
delay, motor impairment, sensory impairment, and social delay
after 12 months compared with steroids alone (motor delay:
RR 1.31, 95% CI 1.09 to 1.56; motor impairment: RR 1.51, 95%
CI 1.02 to 2.24; sensory impairment: RR 1.97, 95% CI 1.10 to
3.53; social delay: RR 1.25, 95% CI 1.03 to 1.51).43 TRH plus
steroids significantly increased maternal blood pressure compared
with steroids alone (1 RCT: risk of an increase of 25 mm Hg in
systolic blood pressure; 36/506 [7%] with TRH plus steroids v

20/505 [4%] with steroids alone; RR 1.80, 95% CI 1.05 to 3.06;
risk of an increase of 15 mm Hg in diastolic blood pressure; 115/
506 [23%] with TRH plus steroids v 71/505 [14%] with steroids
alone; RR 1.62, 95% CI 1.24 to 2.12). The review also found that
TRH plus steroids significantly increased other maternal adverse
effects including nausea, vomiting, light-headedness, urgency of
micturition and facial flushing compared with steroid alone (nausea:
3 RCTs: 303/1175 [26%] with TRH plus steroids v 77/1195 [6%]
with steroids alone; RR 3.92, 95% CI 3.13 to 4.90; vomiting: 1
RCT: 40/506 [8%] with TRH plus steroids v 17/505 [3%] with
steroids alone; RR 2.35, 95% CI 1.35 to 4.09; light-headedness: 1
RCT: 139/506 [27%] with TRH plus steroids v 80/505 [16%] with
steroids alone; RR 1.73, 95% CI 1.36 to 2.20; urgency of micturi-
tion (1 RCT: 115/506 [23%] with TRH plus steroids v 48/505 [10%]
with steroids alone; RR 2.39, 95% CI 1.75 to 3.27; facial flushing:
3 RCTs: 397/1252 [32%] with TRH plus steroids v 149/1271 [12%]
with steroids alone; RR 2.67, 95% CI 2.26 to 3.16).43

Comment: TRH regimens varied in the RCTs identified by the review.43 Seven of
the RCTs analysed by intention to treat.
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OPTION ANTIBIOTIC TREATMENT FOR PRETERM LABOUR WITH
INTACT MEMBRANES

One systematic review found that antibiotics do not prolong pregnancy
and do not reduce perinatal mortality compared with placebo, but they do
reduce the incidence of maternal infection.

Benefits: We found one systematic review (search date 2002, 11 RCTs)
comparing single or combined antibiotics with placebo or no anti-
biotic in women in preterm labour (see glossary, p 1920) and with
intact membranes.44 It found no significant difference between
antibiotics and no antibiotic in delivery within 48 hours or within 7
days (4 RCTs, 6800 women: 509/4959 [10%] with antibiotics v

183/1841 [10%] without antibiotics; OR 1.04, 95% CI 0.89 to
1.23; within 7 days: 7 RCTs, 6957 women: 813/5044 [16%] v

337/1913 [18%]; OR 0.98, 95% CI 0.87 to 1.10). It found no
significant difference between treatments in neonatal morbidity,
respiratory distress syndrome, necrotising enterocolitis, intraven-
tricular haemorrhage or perinatal mortality (respiratory distress
syndrome, 8 RCTs, 7104 newborns: 460/5112 [9%] with antibiot-
ics v 194/1992 [10%] without antibiotics; RR 0.99, 95% CI 0.84 to
1.16; necrotising enterocolitis, 6 RCTs, 6880 newborns: 62/5004
[1.2%] v 25/1876 [1.3%]; RR 1.06, 95% CI 0.64 to 1.73; intra-
ventricular haemorrhage, 4 RCTs, 6717 newborns: 59/4921
[1.2%] v 30/1796 [1.7%]; RR 0.76, 95% CI 0.48 to 1.19; perinatal
mortality, 9 RCTs, 7208 newborns: 140/5166 [2.7%] v 42/2042
[2.1%]; RR 1.22, 95% CI 0.88 to 1.70). It found that antibiotics
significantly reduced maternal infection, namely chorioamnionitis
and endometritis compared with no antibiotics (9 RCTs, 7242
women: 456/5185 [9%] v 230/2057 [11%]; RR 0.74, 95%
CI 0.64 to 0.87). It found that � lactams either alone or in combi-
nation with a macrolide significantly reduced chorioamnionitis and
endometritis (� lactams alone, 3 RCTs: 144/1635 [9%] with
� lactams v 70/621 [11.3%] no antibiotics; RR 0.75, 95% CI 0.56
to 0.98; � lactam plus macrolide, 4 RCTs: 165/1790 [9%] with
� lactam plus macrolide v 97/773 [13%] with no antibiotics;
RR 0.75, 95% CI 0.59 to 0.95). It found no significant difference
between either a macrolide alone or antibiotics used to treat
anaerobic bacteria compared with no antibiotic (macrolide alone, 2
RCTs: 157/1653 [9%] with macrolide v 64/569 [11%] with no
antibiotics; RR 0.81, 95% CI 0.62 to 1.07; antibiotics used to treat
anaerobic bacteria, 3 RCTs: 5/155 [3%] with antianaerobic antibi-
otic v 6/139 [4%] with no antibiotic; RR 0.76, 95% CI 0.25 to
2.34).

Harms: There was a trend but not a statistically significant increase in
neonatal deaths in the group receiving antibiotics (7 RCTs, 6877
newborns: 99/5005 [2.0%] with antibiotics v 24/1872 [1.3%];
RR 1.52, 95% CI 0.99 to 2.34).44

Comment: The ORACLE trial45 dominated the review44 because it was six times
larger than all of the previous RCTs. It differed from the other RCTs
because the diagnosis of preterm labour was made by each
clinician (as distinct from the other studies, which used similar
definitions of preterm labour including uterine contractions and
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cervical dilatation) and it was one of only two trials in the review in
which antibiotics were administered orally and some women were
recruited after 34 weeks. Tocolysis was used in 9 of the 11 RCTs
(56% in the ORACLE RCT) and 30–90% of women received corti-
costeroids.44,45 Maternal choriomnionitis and endometritis is
reduced by the prescription of prophylactic � lactam antibiotics but
approximately 88% of women with threatened preterm birth and
intact membranes would receive antibiotics unnecessarily for an
infection that is easily diagnosed and treated.

GLOSSARY
Apgar score Clinical scoring method that assesses neonatal heart rate, respira-
tions, tone, colour, and reflexes immediately after delivery.
Amnioinfusion Infusion of physiological saline or Ringer’s lactate through a
catheter transabdominally or transcervically into the amniotic cavity.
Cervical cerclage Insertion of a cervical suture, using non-absorbable suture
material, circumferentially around the cervix. May be done transvaginally or
transabdominally.
Elective caesarean section When the operation is done at a pre-selected time
before the onset of labour, usually after 38 weeks’ gestation.
Enhanced antenatal care Includes various programmes of increased medical,
midwifery, psychological, social, and nutritional support during pregnancy.
Perinatal Refers to the period after 24 weeks’ gestation and includes the first 7
days of postnatal life for the neonate.
Preterm labour Onset of labour (regular uterine contractions with cervical efface-
ment and dilatation) in the preterm period.
Preterm rupture of membranes Leakage of amniotic fluid from the amniotic
cavity during the preterm period owing to rupture of the fetal membranes.
Selective caesarean section When the operation is done after the onset of
labour.
Tocolytics Pharmacological agents that inhibit uterine contractions.
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TABLE 1 Summary of RCTs addressing enhanced care on preterm
birth rates compared with usual care (see text, p 1906).

Absolute risks ARR OR NNT
Outcome Antibiotic Control (95% CI) (95% CI) (95% CI)

Born within
48 hours of
rupture

140/513
(27%)

207/545
(38%)

11%
(6% to 16%)

0.6
(0.46 to
0.77)

9
(6 to 17)

Born within
7 days
of rupture

283/483
(59%)

364/508
(72%)

14%
(8% to 21%)

0.54
(0.41 to
0.70)

7
(5 to 13)

Chorio–
amnionitis

122/736
(17%)

188/763
(25%)

8%
(4% to 11%)

0.61
(0.47 to
0.79)

12
(9 to 24)

Neonatal
infection

86/775
(11%)

127/799
(16%)

5%
(2% to 8%)

0.62
(0.45 to
0.86)

18
(12 to 52)

Perinatal
death

50/700
(7%)

53/732
(7%)

0.1%
(–3% to
+2%)

0.98
(0.66 to
1.47)

ND

Necrotising
enterocolitis

43/611
(7%)

48/644
(7.5%)

0.4%
(–2.9% to
+2.7%)

0.93
(0.61 to
1.44)

ND

ND, no data.

Preterm birth
P

re
gn

an
cy

an
d

ch
ild

bi
rt

h
1922

 BMJ Publishing Group Ltd 2004



Bronchitis (acute)
Search date September 2003

Peter Wark

QUESTIONS

Effects of treatments for acute bronchitis in people without chronic
respiratory disease . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .1925

INTERVENTIONS

Trade off between benefits and
harms

Antibiotics . . . . . . . . . . . . . .1925

Unknown effectiveness
Antihistamines . . . . . . . . . . .1931
Antitussives . . . . . . . . . . . . .1928
�2 Agonists. . . . . . . . . . . . . .1930
Expectorants. . . . . . . . . . . . .1931

Covered elsewhere in Clinical
Evidence

Asthma
Asthma and other wheezing

disorders of childhood
Chronic obstructive pulmonary

disease
Upper respiratory tract infection

Key Messages

¶ Antibiotics One systematic review and one subsequent RCT found that
antibiotics modestly reduced cough at 1–2 weeks compared with placebo.
However, they found no significant difference in quality of life or impairment in
normal activity compared with placebo. We found no systematic review or RCTs
comparing amoxicillin versus placebo. RCTs found no significant difference in
clinical improvement or cure between amoxicillin (amoxycillin) and roxithromy-
cin or cefuroxime. One RCT found that erythromycin reduced the mean number
of days of impaired activities compared with placebo. However, RCTs comparing
erythromycin versus placebo found no significant difference in other outcomes.
RCTs found no significant difference between azithromycin and clarithromycin,
among different cephalosporins, or between cefuroxime and amoxicillin plus
clavulanic acid. RCTs found that doxycycline reduced the proportion of people
with cough at follow up or the mean number of days of cough compared with
placebo. Antibiotics increased the risk of adverse events such as nausea,
vomiting, rash, headache, and vaginitis compared with placebo. Two RCTs
found that adverse effects were less common with cefuroxime than with
amoxicillin plus clavulanic acid. Widespread antibiotic use may lead to bacterial
resistance to antibiotics.

¶ Antihistamines We found insufficient evidence about the effects of antihista-
mines compared with placebo in people with acute bronchitis.

¶ Antitussives RCTs found no significant difference in cough severity between
codeine or dextromethorphan and placebo in children or adults with acute
bronchitis. We found limited evidence from one RCT that moguisteine modestly
reduced cough severity compared with placebo in adults, but was associated
with more adverse gastrointestinal effects.

R
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¶ �2 Agonists One systematic review found no significant difference in cough or
ability to return to work between inhaled or oral �2 agonists and placebo in
people with acute bronchitis. It found limited evidence from one small RCT that
�2 agonists reduced cough compared with erythromycin. The review found that
�2 agonists are more frequently associated with shaking and tremor in adults
compared with placebo.

¶ Expectorants We found insufficient evidence about the effects of expecto-
rants in people with acute bronchitis.

DEFINITION Acute bronchitis is transient inflammation of the trachea and major
bronchi. Clinically, it is diagnosed on the basis of cough and
occasionally sputum, dyspnoea, and wheeze. This review is limited
to episodes of acute bronchitis in people (smokers and non-
smokers) with no pre-existing respiratory disease such as a pre-
existing diagnosis of asthma or chronic bronchitis, and/or evidence
of fixed airflow obstruction, and excluding those with clinical or
radiographic evidence of pneumonia. However, using a clinical
definition for acute bronchitis implies that people with conditions
such as transient/mild asthma or mild chronic obstructive pulmo-
nary disease may have been recruited to some of the reported
studies.

INCIDENCE/
PREVALENCE

Acute bronchitis affects 44/1000 adults (> 16 years old) a year,
with 82% of episodes occurring in autumn or winter.1 Acute bron-
chitis was the fifth most common reason to present to a general
practitioner in Australia.2

AETIOLOGY/
RISK FACTORS

Infection is believed to be the trigger for acute bronchitis. However,
pathogens have been identified in fewer than 55% of people.1

Community studies that attempted to isolate pathogens from the
sputum of people with acute bronchitis found viruses in 8–23%,
typical bacteria (Streptococcus pneumoniae, Haemophilus influen-

zae, Moraxella catarrhalis) in 45%, and atypical bacteria (Mycobac-

terium pneumoniae, Chlamydia pneumoniae, Bordetella pertussis)
in 0–25%.1,3,4 It is unclear whether smoking affects the risk for
developing acute bronchitis.

PROGNOSIS Acute bronchitis is regarded as a mild self limiting illness but there
are few data on prognosis and rates of complications such as
chronic cough or progression to chronic bronchitis or pneumonia.
One prospective longitudinal study reviewed 653 previously well
adults who presented to suburban general practices over a
12 month period with symptoms of acute lower respiratory tract
infection.1 It found that within the first month of the illness 20% of
people re-presented to their general practitioner with persistent or
recurrent symptoms. One prospective study of 138 previously well
adults found that 34% had symptoms consistent with either chronic
bronchitis or asthma 3 years after initial presentation with acute
bronchitis.5 It is also unclear whether acute bronchitis plays a
causal role in the progression to chronic bronchitis or is simply a
marker of predisposition to chronic lung disease. Although smoking
has been identified as the most important risk factor for chronic
bronchitis,6,7 it is unclear whether the inflammatory effects of
cigarette smoke and infection causing acute bronchitis have addi-
tive effects in leading to chronic inflammatory airway changes.
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AIMS OF
INTERVENTION

To improve symptoms associated with acute bronchitis; to reduce
complications, with minimal adverse effects.

OUTCOMES Duration of symptoms, particularly cough, sputum production, and
fever; quality of life scores; adverse effects of treatment; complica-
tions, especially chronic cough, pneumonia, and chronic bronchitis.

METHODS Clinical Evidence search and appraisal September 2003. We
included people of any age or sex with acute bronchitis. We
excluded trials conducted in people who had chronic respiratory
disease or other acute respiratory diseases. We excluded non-
systematic reviews, non-randomised trials, and RCTs of less than 4
days’ treatment duration.

QUESTION What are the effects of treatments for acute bronchitis
in people without chronic respiratory disease?

OPTION ANTIBIOTICS

One systematic review and one subsequent RCT found that antibiotics
modestly reduced cough at 1–2 weeks compared with placebo. However,
they found no significant difference in quality of life or impairment in
normal activity compared with placebo. We found no systematic review or
RCTs comparing amoxicillin versus placebo. RCTs found no significant
difference in clinical improvement or cure between amoxicillin
(amoxycillin) and roxithromycin or cefuroxime. One RCT found that
erythromycin reduced the mean number of days of impaired activities
compared with placebo. However, RCTs comparing erythromycin versus
placebo found no significant difference in other outcomes. RCTs found no
significant difference between azithromycin and clarithromycin; among
different cefalosporins; or between cefuroxime and amoxicillin plus
clavulanic acid. RCTs found that doxycycline reduced the proportion of
people with cough at follow up. Limited evidence suggests that
doxycycline may reduce the mean number of days of cough compared
with placebo. Antibiotics increased the risk of adverse events such as
nausea, vomiting, rash, headache, and vaginitis compared with placebo.
Two RCTs found that adverse effects were less common with cefuroxime
than with amoxicillin plus clavulanic acid. Widespread antibiotic use may
lead to bacterial resistance to antibiotics.

Benefits: We found one systematic review comparing antibiotics versus
placebo8 and eight further RCTs comparing antibiotics versus pla-
cebo or each other.9–16 Antibiotics versus placebo: The system-
atic review (search date 2000, 9 RCTs; 750 people aged 8 to > 65
years, including smokers, but excluding people with chronic bron-
chitis) compared antibiotics versus placebo.8 Acute bronchitis was
defined by cough, sputum production, or physician diagnosis. The
antibiotics used were doxycycline in four RCTs, erythromycin in four
RCTs, and sulphamethoxazole plus trimethoprim in one RCT. The
review found that antibiotics reduced the proportion of people with
cough after 1–2 weeks and mean number of days with reported
cough compared with placebo (people with cough, 4 RCTs: 47/143
[33%] with antibiotics v 67/132 [51%] with placebo; RR 0.64, 95%
CI 0.49 to 0.85; WMD in number of days with cough, 5 RCTs: –0.58
days, 95% CI –1.16 days to –0.009 days). However, it found no
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significant difference between antibiotics and placebo in night time
cough or productive cough after 1–2 weeks, or for days of impaired
activity (night time cough, 3 RCTs: RR for antibiotics v placebo 0.76,
95% CI 0.45 to 1.30; productive cough, 7 RCTs: RR for antibiotics
v placebo 0.97, 95% CI 0.82 to 1.16; WMD in days of impaired
activity, 5 RCTs: –0.48 days, 95% CI –0.96 days to +0.01 days).
Amoxicillin versus placebo: We found no RCTs comparing amoxi-
cillin versus placebo. Amoxicillin versus macrolides: We found
one RCT (196 adults with clinically diagnosed acute bronchitis and
no pre-existing lung disease) comparing amoxicillin 500 mg three
times daily versus roxithromycin 150 mg once daily for 10 days.16 It
found no significant difference between amoxicillin and roxithromy-
cin in the proportion with physician assessed improvement or cure
(89/96 [93%] with roxithromycin v 88/96 [92%] with amoxicillin;
P = 0.8). Amoxicillin versus cephalosporins: We found one RCT
(296 adults with clinically diagnosed acute bronchitis and no
pre-existing lung disease) comparing amoxicillin 250 mg three
times daily versus cefuroxime 250 mg twice daily for 7 days.10 It
found no significant difference in clinical cure rates between amoxi-
cillin and cefuroxime at 72 hours post-treatment (123/153 [80%]
with amoxicillin v 109/143 [76%] with cefuroxime; P = 0.8).
Macrolides versus placebo: We found four RCTs included in the
systematic review8 comparing erythromycin versus placebo and one
subsequent RCT comparing azithromycin versus vitamin C (as a
placebo).9 One RCT included in the review (91 people aged ≥ 8
years) comparing erythromycin versus placebo found a significant
reduction in the mean number of days of impaired activities with
erythromycin compared with placebo (see web extra table A).17

However, none of the four RCTs included in the review found
significant differences between the treatment and control groups in
the number of people with cough, night cough, productive cough,
limitation in work/activities, or abnormal lung examination; the
number of people who had not improved clinically at follow up; and
the mean number of days of cough, productive cough, or feeling ill
(see web extra table A).8,17–19 The subsequent RCT (220 adults with
a clinical diagnosis of acute bronchitis and no history of chronic lung
disease) comparing azithromycin versus vitamin C (as a placebo) for
5 days found no significant difference between azithromycin and
vitamin C in quality of life after 8 days (acute bronchitis specific
health related quality of life score, ranging from 0 [not troubled at
all] to 6 [extremely troubled]: 0.9 with azithromycin v 0.9 with
vitamin C; difference adjusted for baseline score +0.03, 95% CI
–0.2 to +0.26).9 Macrolides versus each other: We found one
RCT (214 adults with clinically diagnosed acute bronchitis and no
pre-existing lung disease) comparing azithromycin 500 mg once
daily for 2 days then 250 mg once daily for 3 days versus clarithro-
mycin 250 mg once daily for 5 days.15 It found no significant
difference between azithromycin and clarithromycin in clinical cure
rates or relapse rates after 6–7 days (cure rate: 55/103 [53%] with
azithromycin v 70/108 [65%] with clarithromycin; P = 0.4; relapse
rate: 2/95 [2.1%] with azithromycin v 1/101 [1.0%] with clarithro-
mycin; P = 0.5). Cephalosporins versus each other: We found
two RCTs.13,14 The first RCT (465 children < 12 years old with
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clinically diagnosed acute bronchitis and no pre-existing lung dis-
ease) compared cefuroxime 250 mg twice daily versus cefixime
400 mg once daily for 10 days.13 It found no significant difference
in clinical outcome between cefuroxime and cefixime after 14 days
(proportion with satisfactory clinical outcome, as assessed by the
treating general practitioner: 130/148 [88%] with cefuroxime v

217/238 [91%] with cefixime; P = 0.8). It was not clear how
“satisfactory clinical outcome” was defined. The second RCT (196
elderly people with clinically diagnosed acute purulent bronchitis
and no pre-existing lung disease) comparing cefuroxime 250 mg
twice daily versus cefpodoxime 200 mg twice daily for 5 days found
no significant difference in physician rated satisfactory clinical
response between cefuroxime and cefpodoxime after 10 days
(86/95 [91%] with cefuroxime v 87/92 [95%] with cefpodoxime;
P = 0.76).14 It was not clear how “satisfactory clinical outcome”
was defined. Cephalosporins versus amoxicillin plus clavulanic
acid: We found two RCTs.11,12 The first RCT (312 adults with
clinically diagnosed acute bronchitis and no pre-existing lung dis-
ease) compared cefuroxime 250 mg twice daily versus amoxicillin
875 mg plus clavulanic acid 125 mg twice daily for 5 days.11 It
found no significant difference between cefuroxime and amoxicillin
plus clavulanic acid in self reported clinical improvement at 10–14
days (114/133 [86%] with cefuroxime v 128/142 [90%] with
amoxicillin plus clavulanic acid; P = 0.27). The second RCT (537
people aged ≥ 12 years with clinically diagnosed acute bronchitis
and no pre-existing lung disease) compared cefuroxime 250 mg
twice daily for 5 days versus cefuroxime 250 mg twice daily for 10
days versus amoxicillin 500 mg plus clavulanic acid 125 mg three
times daily for 10 days.12 It found no significant difference between
the groups in cure rates 1–3 days after completing treatment
(84/177 [47%] with cefuroxime for 5 days v 100/177 [56%] with
cefuroxime for 10 days v 116/183 [63%] with amoxicillin plus
clavulanic acid; cefuroxime for 5 days v cefuroxime for 10 days,
P = 0.41; cefuroxime for 5 days v amoxicillin plus clavulanic acid,
P = 0.91; cefuroxime for 10 days v amoxicillin plus clavulanic acid,
P = 0.45). Tetracyclines versus placebo: We found four RCTs
included in the systematic review comparing doxycycline versus
placebo (see table A).8 Two RCTs found that doxycycline significantly
reduced the number of people with cough at follow up compared
with placebo.18,19 One RCT found that doxycycline significantly
reduced the mean number of days of cough compared with pla-
cebo.18 None of the RCTs found significant effects of doxycycline on
the number of people with productive cough, night cough, limitation
in work/activities, abnormal lung examination; the number of people
who had not improved clinically at follow up; or the mean number of
days with productive cough, productive cough, or feeling ill com-
pared with placebo.

Harms: Antibiotics versus placebo: In the systematic review, adverse
events were significantly more common with antibiotics compared
with placebo (7 RCTs, adverse events: 60/327 [18%] antibiotics v

38/316 [12%] with placebo; RR 1.48; 95% CI 1.02 to 2.14).8

Adverse events included nausea, vomiting, headache, skin rash,
and vaginitis. Amoxicillin versus placebo: We found no RCTs.
Amoxicillin versus macrolides: The RCT gave no information on
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adverse effects.16 Amoxicillin versus cephalosporins: The RCT
did not report on adverse events.10 Macrolides versus placebo:
One RCT included in the review found that significantly more people
had adverse effects with erythromycin compared with placebo
(18/49 [37%] with erythromycin v 6/42 [14%] with placebo;
RR 2.57, 95% CI 1.12 to 5.88) (see table A).17 The other three
RCTs included in the review found no significant difference in
adverse effects between erythromycin and placebo.8 Macrolides
versus each other: The RCT found no significant difference
between azithromycin and clarithromycin in adverse effects (17/
105 [16%] with azithromycin v 13/109 [12%] with clarithromycin;
P = 0.56).15 Cephalosporins versus each other: The RCT com-
paring cefuroxime with cefixime did not report on adverse events.13

The RCT comparing cefuroxime with cefpodoxime found that the
rate of adverse events was similar with cefuroxime and cefpodoxime
(4/95 [4.2%] with cefuroxime v 6/92 [6.5%] with cefpodoxime; CI
not reported).14 Most of the adverse events were gastrointestinal.
Cephalosporins versus amoxicillin plus clavulanic acid: The
first RCT found that cefuroxime was associated with fewer adverse
effects than was amoxicillin plus clavulanic acid (16/133 [12%]
with cefuroxime v 45/142 [32%] with amoxicillin plus clavulanic
acid; P = 0.001).11 Most of the adverse effects were gastrointes-
tinal. The second RCT found that a significantly lower proportion of
people had gastrointestinal symptoms with cefuroxime than with
amoxicillin plus clavulanic acid (24/157 [15%] with cefuroxime for
5 days v 48/130 [37%] with amoxicillin plus clavulanic acid;
P < 0.01).12 Tetracyclines versus placebo: Two RCTs included in
the review found no significant difference in adverse effects
between doxycycline and placebo (see table A).8 The other two RCTs
included in the review gave no information on adverse effects.

Comment: Physicians may be more likely to prescribe antibiotics for smokers
with acute bronchitis than for non-smokers (90% in smokers v 75%
in non-smokers; P < 0.05).20 Seven of the trials in the systematic
review found that smoking status did not affect response to antibi-
otics.8 All trials mentioned above diagnosed acute bronchitis on
clinical grounds and commenced treatment independently of spu-
tum culture results. As shown above, there is no evidence that
extended spectrum antibiotics are more effective than amoxicillin or
doxycycline. Therefore, their use does not seem justified, particu-
larly as widespread antibiotic use in acute bronchitis may lead to
bacterial resistance.21

OPTION ANTITUSSIVES

RCTs found no difference in cough severity between codeine or
dextromethorphan and placebo in children or adults with acute bronchitis.
We found limited evidence from one RCT that moguisteine modestly
reduced cough severity compared with placebo in adults but was
associated with more adverse gastrointestinal effects.

Benefits: We found one systematic review (search date 2000, 5 RCTs, 766
adults, 57 children) of non-prescription medications in people with
acute bronchitis22 and one subsequent RCT,23 identified by a
second systematic review (search date 2000; 1 RCT in 75 children
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with acute bronchitis or acute cough).24 The first review did not
perform a meta-analysis because of differences in preparations,
outcomes, and durations of follow up. We excluded two of the five
RCTs identified by the review because treatment duration was less
than 4 days. In children: The first review identified one RCT (57
children) that met our inclusion criteria.25 It compared three treat-
ments: dextromethorphan 15 mg once daily, codeine 10 mg once
daily, and placebo at bedtime for 3 nights. It found no significant
difference between treatments in mean cough score after 3 days
(reduction in mean cough score [range 0–4, higher score indicating
more severe cough]: 2.1 with dextromethorphan v 2.2 with codeine
v 2.2 with placebo; dextromethorphan v placebo, P = 0.4; codeine
v placebo, P = 0.7). The subsequent RCT, identified by the second
systematic review, compared three treatments: dextromethorphan
(7.5 mg once daily for children < 7 years and 15 mg once daily for
children ≥ 7 years), dextromethorphan plus salbutamol (albuterol)
(1 mg once daily for children < 7 years and 2 mg once daily for
children ≥ 7 years), and placebo once daily for 3 days. It found no
significance difference in cough symptoms with dextromethorphan
compared with placebo (mean cough score day 1: 1.30 with
dextromethorphan v 1.44 with placebo; day 2: 0.93 with dex-
tromethorphan v 1.06 with placebo; day 3: 0.60 with dextrometh-
orphan v 0.76 with placebo; differences reported as non-significant
for all days) or general condition (mean general condition score day
1: 1.0 with dextromethorphan v 1.4 with placebo; day 2: 1.48 with
dextromethorphan v 1.64 with placebo; day 3: 2.0 with dex-
tromethorphan v 2.08 with placebo; difference reported as non-
significant for all days) on either of the 3 treatment days.23 More
than half of the people reported some or marked relief by the
medication (16/24 [66%] with dextromethorphan v 19/26 [73%]
with placebo) but the differences between the groups were not
significant. In adults: The review identified two RCTs that met our
inclusion criteria.26,27 The first (81 adults) compared codeine
30 mg four times daily with placebo for 4 days.26 It found no
significant difference between codeine and placebo in mean cough
severity score (higher score indicates worse cough, scale end points
unclear) over a 5 day period (mean cough severity score: 17.2 with
codeine v 18.0 with placebo; P = 0.5). The second RCT (108
adults) compared moguisteine 200 mg three times daily for 5 days
versus placebo.27 It found that moguisteine modestly reduced
cough severity score compared with placebo (mean difference in
cough score on a scale of 0–9 [higher score indicating more severe
cough]: 0.5; P < 0.05).

Harms: In children: No additional adverse events were recorded with
treatment compared with placebo (the event rates for each group
were not reported).25 The subsequent RCT found a low incidence of
serious adverse effects in all treatment groups and no significant
difference between the dextromethorphan and placebo groups
(children with serious adverse effects: 3/24 [13%] with dextrometh-
orphan v 1/26 [4%] with placebo, difference reported as
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non-significant).23 In adults: The first RCT gave no information on
adverse effects.26 The second RCT found that moguisteine
increased nausea, vomiting, and abdominal pain compared with
placebo (13/58 [22%] with moguisteine v 5/58 [9%] with placebo;
P < 0.05).27

Comment: The first systematic review stated that it examined the effects of
treatments in people with “upper respiratory tract infection” rather
than “acute bronchitis”.22 However, the clinical criteria used to
define this population were consistent with the definition of acute
bronchitis used in this topic. Moguisteine is available without
prescription only in the UK.

OPTION �2 AGONISTS

One systematic review found no significant difference in cough or ability
to return to work between inhaled or oral �2 agonists and placebo in
people with acute bronchitis. It found limited evidence from one small
RCT that �2 agonists reduced cough compared with erythromycin. The
review found that �2 agonists are more frequently associated with
shaking and tremor in adults compared with placebo.

Benefits: We found one systematic review (search date 2000; 2 RCTs in 109
children and 5 RCTs in 418 adults, both smokers and non-smokers,
with acute bronchitis or acute cough).24 People with pre-existing
lung disease, with another acute respiratory disorder, or aged under
24 months were excluded. Four of the RCTs included in the
systematic review compared an oral �2 agonist (salbutamol
[albuterol]) versus placebo. Three RCTs compared inhaled �2 ago-
nists (salbutamol [albuterol] and fenoterol) versus placebo. Two
RCTs had more than two study arms.23,28 Results from children and
adults were analyzed separately. Versus placebo: The review found
no significant effect of inhaled or oral �2 agonists on the proportion
of children or adults with cough after 7 days compared with placebo
(1 RCT, 59 children: 11/30 [37%] with �2 agonists v 12/29 [41%]
with placebo; RR 0.89, 95% CI 0.47 to 1.65; 3 RCTs, 110 adults:
RR 0.86, 95% CI 0.63 to 1.18). Similarly, it found no significant
difference between �2 agonists and placebo in the proportion of
adults unable to work after 4 days of treatment (2 RCTs, 149 adults:
RR for �2 agonists v placebo 0.82, 95% CI 0.28 to 2.34). Versus
antibiotics: The systematic review24 identified one small RCT
comparing inhaled �2 agonists versus oral erythromycin for 7
days.29 It found that �2 agonists significantly reduced the proportion
of adults with cough after 7 days compared with erythromycin (7/17
[41%] with inhaled �2 agonists v 15/17 [88%] with erythromycin;
RR 0.47, 95% CI 0.26 to 0.85).

Harms: Versus placebo: The systematic review found that in children,
shaking and tremor were more frequently associated with �2 ago-
nists compared with placebo, although the difference was not
significant (2 RCTs, 108 children: 6/55 [11%] with �2 agonists v

0/53 [0%] with placebo; RR undefined).24 In adults, a significantly
larger proportion of people reported shaking and tremor with �2
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agonists (both oral and inhaled) compared with placebo (3 RCTs,
211 adults: 58/105 [55%] with �2 agonists v 12/106 [11%] with
placebo; OR 7.94, 95% CI 1.17 to 53.94). Versus antibiotics:
One RCT identified by the review24 found that tremor and shaking
were more frequently associated with �2 agonists compared with
erythromycin (6/17 [35%] with �2 agonists v 0/17 [0%] with
erythromycin; RR 13.0, 95% CI 0.8 to 214.0), although the differ-
ence was not significant.29 The RCT found no significant difference
between �2 agonists and erythromycin in other adverse effects
(2/23 [8.7%] with �2 agonists v 2/23 [8.7%] with erythromycin;
RR 1.0, 95% CI 0.15 to 1.51).

Comment: None.

OPTION EXPECTORANTS

We found insufficient evidence about the effects of expectorants in
people with acute bronchitis.

Benefits: We found one systematic review of non-prescription medications for
acute cough in people with acute bronchitis (search date 2000).22

However, the review did not include any RCTs evaluating the effect
of expectorants in people with acute bronchitis. We found no
subsequent RCTs.

Harms: We found no RCTs.

Comment: The systematic review stated that it examined the effects of treat-
ments in people with “upper respiratory tract infection” rather than
“acute bronchitis”.22 However, the clinical criteria used to define
this population were consistent with the definition of acute bron-
chitis used in this topic.

OPTION ANTIHISTAMINES

We found insufficient evidence about the effects of antihistamines in
people with acute bronchitis.

Benefits: We found one systematic review of non-prescription medications in
people with acute bronchitis (search date 2000).22 The review
identified one RCT (100 adult non-smokers) that met our inclusion
criteria.30 It compared terfenadine 100 mg twice daily versus pla-
cebo for 4 or 5 days. It found no significant difference in mean
cough score between terfenadine and placebo at day 4 (mean
cough score [range 0–3, higher scores indicating worse cough]:
0.80 with terfenadine v 0.65 with placebo; P = 0.35).

Harms: The RCT reported a low incidence of adverse events but did not
specify these.30

Comment: The systematic review stated that it examined the effects of treat-
ments in people with “upper respiratory tract infection” rather than
“acute bronchitis”.22 However, the clinical criteria used to define
this population were consistent with the definition of acute bron-
chitis used in this topic.
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Key Messages

Treatment
¶ Antibiotics (amoxicillin, cephalosporins, macrolides, penicillin, quinolo-

nes) in hospital RCTs that compared different oral or intravenous antibiotics in
people admitted to hospital found clinical cure or improvement in 73–96% of
people. Four RCTs found no significant difference in clinical cure or improve-
ment among different antibiotics. Two RCTs found that quinolones may
increase clinical cure compared with co-amoxiclav (amoxicillin plus clavulanic
acid) or cephalosporins. However, most trials were small and were designed to
show equivalence between treatments rather than superiority of one over
another.

¶ Antibiotics (amoxicillin, cephalosporins, macrolides, penicillin, quinolo-
nes) in outpatient settings One systematic review that evaluated different
oral antibiotics in outpatient settings has found clinical cure or improvement in
over 90% of people regardless of antibiotic taken. Another systematic review
found that azithromycin reduced clinical failures over 6–21 days compared with
other macrolides, cephalosporins, or penicillin. A third systematic review and a
subsequent RCT found no significant difference in clinical cure or improvement
between quinolones and amoxicillin, cephalosporins, or macrolides. Most trials
were designed to show equivalence between treatments rather than superiority
of one antibiotic over another.

¶ Prompt administration of antibiotics in people admitted to intensive
care with community acquired pneumonia (compared with delayed
antibiotic treatment) Two retrospective studies found that prompt adminis-
tration of antibiotics improved survival. It would probably be unethical to
perform an RCT of delayed antibiotic treatment.

¶ Bottle blowing One unblinded RCT in people receiving antibiotics and usual
medical care found that bottle blowing physiotherapy plus early mobilisation
plus encouragement to sit up regularly and take deep breaths reduced mean
hospital stay compared with early mobilisation alone. It found no significant
difference in duration of fever.

¶ Different antibiotic combinations in intensive care settings We found no
RCTs that compared one combination of antibiotics with another in intensive
care units.

¶ Guidelines for treating pneumonia (for clinical outcomes) One systematic
review found no significant difference in clinical outcomes between usual care
and a guideline based management strategy that incorporated early switch
from intravenous to oral antibiotics and early discharge (or both).

¶ Intravenous antibiotics in immunocompetent people in hospital without
life threatening illness (compared with oral antibiotics) Two RCTs in
immunocompetent people admitted to hospital who did not have life threat-
ening illness found no significant difference in clinical cure or mortality between
intravenous and oral antibiotics (co-amoxiclav or cefuroxime). The RCTs found
that intravenous antibiotics may increase the length of hospital stay compared
with oral antibiotics.

Prevention
¶ Pneumococcal vaccine in immunocompetent adults One systematic

review found that pneumococcal vaccination reduced pneumococcal pneumo-
nia in immunocompetent people compared with no vaccination.
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¶ Influenza vaccine (in elderly people) We found no RCTs that assessed the
effects of influenza vaccine in preventing community acquired pneumonia.
Observational studies suggest that influenza vaccine may reduce the incidence
of pneumonia and may reduce mortality in the elderly.

¶ Pneumococcal vaccine in chronically ill, immunosuppressed, or elderly
people One systematic review found no significant difference between pneu-
mococcal vaccination and no vaccination in the incidence of pneumonia in
elderly people or people likely to have an impaired immune system.

DEFINITION Community acquired pneumonia is pneumonia contracted in the
community rather than in hospital. It is defined by clinical symptoms
(such as cough, sputum production, and pleuritic chest pain) and
signs (such as fever, tachypnoea, and rales), with radiological
confirmation.

INCIDENCE/
PREVALENCE

In the northern hemisphere, community acquired pneumonia
affects about 12/1000 people a year, particularly during winter and
at the extremes of age (incidence: < 1 year old 30–50/1000 a
year; 15–45 years 1–5/1000 a year; 60–70 years 10–20/1000 a
year; 71–85 years 50/1000 a year).1–6

AETIOLOGY/
RISK FACTORS

Over 100 microorganisms have been implicated in community
acquired pneumonia, but most cases are caused by Streptococcus

pneumoniae (see table 1, p 1946).4–7 Smoking is probably an
important risk factor.8 One large cohort study in Finland (4175
people aged ≥ 60 years) suggested that risk factors for pneumonia
in the elderly included alcoholism (RR 9.0, 95% CI 5.1 to 16.2),
bronchial asthma (RR 4.2, 95% CI 3.3 to 5.4), immunosuppression
(RR 3.1, 95% CI 1.9 to 5.1), lung disease (RR 3.0, 95% CI 2.3 to
3.9), heart disease (RR 1.9, 95% CI 1.7 to 2.3), institutionalisation
(RR 1.8, 95% CI 1.4 to 2.4), and increasing age (≥ 70 years v

60–69 years; RR 1.5, 95% CI 1.3 to 1.7).9

PROGNOSIS Severity varies from mild to life threatening illness within days of the
onset of symptoms. One systematic review of prognosis studies for
community acquired pneumonia (search date 1995, 33 148 peo-
ple) found overall mortality to be 13.7%, ranging from 5.1% for
ambulant people to 36.5% for people who required intensive
care.10 The following prognostic factors were significantly associ-
ated with mortality: male sex (OR 1.3, 95% CI 1.2 to 1.4); pleuritic
chest pain (OR 0.5, 95% CI 0.3 to 0.8, i.e. lower mortality); hypo-
thermia (OR 5.0, 95% CI 2.4 to 10.4); systolic hypotension
(OR 4.8, 95% CI 2.8 to 8.3); tachypnoea (OR 2.9, 95% CI 1.7 to
4.9); diabetes mellitus (OR 1.3, 95% CI 1.1 to 1.5); neoplastic
disease (OR 2.8, 95% CI 2.4 to 3.1); neurological disease (OR 4.6,
95% CI 2.3 to 8.9); bacteraemia (OR 2.8, 95% CI 2.3 to 3.6);
leucopenia (OR 2.5, 95% CI 1.6 to 3.7); and multilobar radio-
graphic pulmonary infiltrates (OR 3.1, 95% CI 1.9 to 5.1).

AIMS OF
INTERVENTION

Treatment: To cure infection clinically, to reduce mortality, to
alleviate symptoms, to enable return to normal activities, and to
prevent recurrence, while minimising adverse effects of treatments.
Prevention: To prevent onset of pneumonia.

OUTCOMES Treatment: Clinical cure, variably defined but usually defined as
return to premorbid health status or complete absence of symp-
toms such as fever, chills, cough, dyspnoea, or sputum production;
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improvement (relief of symptoms); admission to hospital; compli-
cations (empyema, endocarditis, lung abscess); death; adverse
effects of antibiotics. Prevention: incidence of pneumonia,
adverse effects of vaccination.

METHODS Clinical Evidence search and appraisal August 2003.

QUESTION What are the effects of interventions in outpatient
settings?

OPTION ANTIBIOTICS

One systematic review that evaluated different oral antibiotics in
outpatient settings has found clinical cure or improvement in over 90% of
people regardless of antibiotic taken. Another systematic review found
that azithromycin reduced clinical failures over 6–21 days compared with
other macrolides, cephalosporins, or penicillin. A third systematic review
and a subsequent RCT found no significant difference in clinical cure or
improvement between quinolones and amoxicillin, cephalosporins, or
macrolides. Most trials were designed to show equivalence between
treatments rather than superiority of one antibiotic over another.

Benefits: We found three systematic reviews11–13 and one subsequent RCT.14

The first systematic review (search date not reported, 9 RCTs, 1164
people) compared different oral antibiotics in outpatient settings.11

Antibiotics evaluated were amoxicillin (amoxycillin) with and without
clavulanate, macrolides, cephalosporins, and quinolones. The
review did not perform a meta-analysis that directly compared
antibiotics. Clinical cure or improvement was reported in over 90%
of people regardless of antibiotic taken (no further data reported).
Azithromycin versus other macrolides, cephalosporins, or
penicillins: The second systematic review (search date 2000, 18
RCTs, 2 of which were included in the first review, 1664 people)
found that, compared with other macrolides (clarithromycin, eryth-
romycin, or roxithromycin, 13 RCTs); cephalosporins (cefaclor, 2
RCTs), or penicillins (co-amoxiclav [amoxicillin plus clavulanic acid]
or penicillin, 3 RCTs), azithromycin significantly reduced clinical
failures over 6–21 days (56/928 [6%] with azithromycin v 72/736
[10%] with other oral antibiotics; OR 0.63, 95% CI 0.42 to 0.95).12

These results should be interpreted with caution as most of the
RCTs were not blinded. Quinolones versus amoxicillin,
macrolides, or cephalosporins: The third systematic review
(search date 1999, 8 RCTs, none of which were included in the first
or second review, 3131 people) found no significant difference in
clinical success (cure or improvement) between quinolones (gati-
floxacin, levofloxacin, moxifloxacin, sparfloxacin, and trovafloxacin)
and high dose amoxicillin, cefaclor, cefpodoxime, ceftriaxone,
ceftriaxone plus clarithromycin, cefuroxime axetil, clarithromycin,
co-amoxiclav, erythromycin, or roxithromycin (ARR +1.7%, 95% CI
–1.4% to +4.8%; no further data reported).13 The subsequent RCT
(299 people) compared oral clarithromycin 1000 mg daily versus
oral levofloxacin 500 mg daily.14 It found no significant difference in
clinical cure rates at 7 days between oral clarithromycin and
levofloxacin (113/128 [88%] with clarithromycin v 107/124 [86%]
with levofloxacin; RR 1.02, 95% CI 0.93 to 1.12).14
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Harms: The first and third reviews gave no information on adverse
effects.11,13 The second review found that azithromycin significantly
reduced withdrawals because of adverse effects compared with
co-amoxiclav (no further data reported).12 It also found limited
evidence from indirect comparisons that withdrawals because of
adverse effects were lower with azithromycin than with clarithromy-
cin, erythromycin, or cefaclor. The subsequent RCT found no signifi-
cant difference in the proportion of people who had adverse effects
(primarily diarrhoea, nausea, and headache) with clarithromycin
compared with levofloxacin (26% with clarithromycin v 20% with
levofloxacin; reported as non-significant; CI not reported), although
clarithromycin significantly increased taste disturbance (20/156
[13%] with clarithromycin v 1/143 [0.7%] with levofloxacin;
P < 0.001).14 Antibiotics can cause allergic reactions (including
anaphylaxis), rash, gastrointestinal intolerance (nausea, vomiting,
and diarrhoea), vaginal or oral candidiasis, and Clostridium difficile

diarrhoea (including pseudomembranous colitis). Frequency of
adverse effects varies with the antibiotic used.

Comment: Most trials were designed to show equivalence between treatments
rather than superiority of one antibiotic over another.

QUESTION What are the effects of treatments in people admitted
to hospital?

OPTION ANTIBIOTICS

RCTs that compared different oral or intravenous antibiotics in people
admitted to hospital found clinical cure or improvement in 73–96% of
people. Four RCTs found no significant difference in clinical cure or
improvement among different antibiotics. Two RCTs found that quinolones
may increase clinical cure compared with co-amoxiclav (amoxicillin plus
clavulanic acid) or cephalosporins. However, most trials were small, and
were designed to show equivalence between treatments rather than
superiority of one antibiotic over another.

Benefits: We found no systematic review. Cephalosporins versus
penicillin: We found several RCTs that were too small, too old, or
both, to be reliable given the changing sensitivity of organisms to
antibiotics. One RCT (378 people) compared intravenous
co-amoxiclav (amoxicillin plus clavulanic acid) followed by oral
co-amoxiclav with intravenous ceftriaxone followed by intramuscu-
lar ceftriaxone.15 People in both groups also received intravenous
erythromycin as decided by their physician (17/184 [9%] people
taking co-amoxiclav and 25/194 [13%] people taking ceftriaxone).
It found no significant difference in clinical cure at long term follow
up, which was not specified (136/184 [73.9%] with co-amoxiclav v

144/194 [74.2%] with ceftriaxone; RR 0.99, 95% CI 0.88 to 1.12).
Quinolones versus high dose amoxicillin: We found two multi-
centre double blind RCTs.16,17 The first RCT (329 people in hospital
in France, South Africa, or Switzerland) compared sparfloxacin
400 mg on day 1 followed by 200 mg once daily with amoxicillin
1000 mg three times daily.16 It found no significant difference in
clinical cure at 14–21 days (133/159 [84%] with sparfloxacin v

144/170 [85%] with amoxicillin; RR 0.99, 95% CI 0.87 to 1.07).16
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It found that fewer people treated with sparfloxacin discontinued the
drug at days 3, 4, or 5 because of a lack of response compared with
ampicillin, but the difference did not reach significance (3/126 [2%]
with sparfloxacin v 11/140 [8%] with amoxicillin; RR 0.30, 95%
CI 0.08 to 1.05). The second RCT (411 people with suspected
pneumococcal pneumonia, 285 of whom were admitted to hospi-
tal) compared oral moxifloxacin 400 mg once daily with oral amoxi-
cillin 1000 mg three times daily.17 It found no significant difference
in clinical cure or improvement at 3–4 weeks after the end of 5–7
days’ treatment (154/200 [77.0%] with moxifloxacin v 164/208
[78.8%] with amoxicillin; RR 0.97, 95% CI 0.86 to 1.07).
Quinolones versus co-amoxiclav: We found one multicentre RCT
(628 people) that compared moxifloxacin 400 mg once daily (iv
followed by oral) with co-amoxiclav 1.2 g intravenously followed by
625 mg orally three times daily with or without clarithromycin for
7–14 days.18 It found that moxifloxacin significantly increased the
clinical cure rate at 5–7 days after treatment compared with
co-amoxiclav (225/241 [93%] with moxifloxacin v 204/239 [85%]
with co-amoxiclav; P = 0.004).18 Quinolones versus
cephalosporins: We found one unblinded RCT (590 people, 280
of whom had been admitted to hospital) that compared oral or
intravenous levofloxacin or both with intravenous ceftriaxone or oral
cefuroxime axetil, or both.19 It found that levofloxacin significantly
increased the proportion of people clinically cured or improved at
5–7 days compared with cephalosporins (96% with levofloxacin v

90% with cephalosporins; reported as significant; CI not reported).
Quinolones versus macrolides plus cephalosporins: We found
one multicentre open label RCT (236 people) that compared
levofloxacin 500 mg daily (orally or iv) with intravenous azithromycin
500 mg plus intravenous ceftriaxone 1 g for 2 days followed by an
optional transition to oral azithromycin 500 mg.20 It found no
significant difference in clinical cure between groups (100/115
[87%] with levofloxacin v 97/121 [80%] with azithromycin plus
ceftriaxone; RR 1.08, 95% CI 0.97 to 1.21).20

Harms: See also harms of antibiotics, p 1937. Cephalosporins versus
penicillin: The RCT gave no information on adverse effects.15

Quinolones versus high dose amoxicillin: The first RCT found
that fewer people had gastrointestinal disturbances with spar-
floxacin compared with amoxicillin (19 with amoxicillin v 10 with
sparfloxacin; CI not reported).16 Four people (2.5%) taking spar-
floxacin withdrew because of adverse effects compared with two
people (1.2%) taking amoxicillin (P value not reported). The second
RCT found no significant difference in gastrointestinal adverse
effects with moxifloxacin compared with amoxicillin (56/200 [28%]
with moxifloxacin v 42/208 [20%] with amoxicillin; RR 1.39, 95%
CI 0.98 to 1.97).16 Quinolones versus co-amoxiclav: The RCT
found similar rates of overall adverse effects (primarily nausea and
diarrhoea) between moxifloxacin and co-amoxiclav (39% in both
groups; CI not reported).18 Quinolones versus cephalosporins:
The RCT found that a similar proportion of people had gastrointes-
tinal adverse effects (primarily nausea and diarrhoea) with levo-
floxacin compared with cephalosporins (5.8% levofloxacin v 8.5%
with cephalosporins; absolute numbers and CI not reported).19

Quinolones versus macrolides plus cephalosporins: The RCT
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found no significant difference in overall adverse events rates
(primarily gastrointestinal adverse effects) between levofloxacin and
azithromycin plus ceftriaxone (6/113 [5%] with levofloxacin v

11/118 [9%] with azithromycin; RR 0.57, 95% CI 0.22 to 1.49).20

Comment: Most trials were small and were designed to show equivalence
between treatments rather than superiority of one antibiotic over
another. Although detection of penicillin resistant and multidrug
resistant S pneumoniae is commonly reported, it is hard to enrol
people with this infection in randomised studies. One study was
carried out in areas with high prevalence of penicillin resistant S

pneumoniae.16 It found 8/135 (6.9%) isolates tested were resist-
ant to penicillin,16 but none showed high level resistance as
measured by the minimum inhibitory concentration of penicillin
(where pneumococcal strains with minimum inhibitory concentra-
tion ≥ 2 �g are termed highly resistant).21 The trials in uncompli-
cated pneumonia may not apply to people with comorbidities such
as meningitis.21 There are also concerns about macrolide resistant
S pneumoniae, but, so far, treatment failure in ambulatory people
with community acquired pneumonia is uncommon.22 In the RCT
that compared levofloxacin with cephalosporins, the route of
administration was decided by the doctor, and it is unclear whether
all participants who received intravenous antibiotics were admitted
to hospital.19 We found one retrospective review (12 945 people
≥ 65 years old in hospital with community acquired pneumonia).23

It found that initial treatment with a second generation cepha-
losporin (cefuroxime) plus a macrolide (azithromycin, clarithromy-
cin, or erythromycin), a non-pseudomonal third generation cepha-
losporin (ceftriaxone, cefotaxime, ceftizoxime) plus a macrolide, or
a fluoroquinolone (ciprofloxacin, ofloxacin) reduced mortality at 30
days compared with initial treatment with a �-lactam/�-lactamase
inhibitor (ampicillin plus sulbactam, ticarcillin plus clavulanic acid,
piperacillin plus tazobactam) plus a macrolide, or an aminoglyco-
side plus another antimicrobial agent.23 One retrospective cohort
study found that people infected with penicillin resistant compared
with non-penicillin resistant S pneumoniae were at greater risk of
death in hospital (RR 2.1, 95% CI 1.0 to 4.3) and suppurative
complications (RR 4.5, 95% CI 1.0 to 19.3).24 From national sur-
veillance data, penicillin resistant pneumonia was associated with
significantly higher mortality after the first 4 days in hospital than
non-penicillin resistant pneumonia.25 These results should be inter-
preted with caution, however, as they may not account for con-
founding factors.

OPTION INTRAVENOUS ANTIBIOTICS (COMPARED WITH ORAL
ANTIBIOTICS)

Two RCTs in immunocompetent people admitted to hospital who did not
have life threatening illness found no significant difference in clinical
cure or mortality between intravenous and oral antibiotics (co-amoxiclav
[amoxicillin plus clavulanic acid] or cefuroxime). The RCTs found that
intravenous antibiotics may increase the length of hospital stay
compared with oral antibiotics.
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Benefits: We found no systematic review. We found two RCTs that compared
oral versus intravenous antibiotics in people admitted to hospital
with community acquired pneumonia.26,27 The first RCT (541 peo-
ple with lower respiratory tract infections, 40% of whom had chest
radiographs that were compatible with pneumonia) compared three
interventions: oral co-amoxiclav (amoxicillin plus clavulanic acid) for
7 days, intravenous co-amoxiclav for 3 days followed by oral
co-amoxiclav for 4 days, and intravenous cefotaxime for 3 days
followed by oral cefuroxime for 4 days.26 People were excluded if
they had life threatening infection or were immunocompromised. At
discharge from hospital, the RCT found no significant difference
between treatments in cure or improvement, or in mortality (cure or
improvement: 142/181 [78%] with oral co-amoxiclav v 129/181
[71%] iv cefotaxime v 122/179 [68%] oral cefuroxime; P = 0.36 for
all regimens v each other; mortality: 9/181 [5%] oral co-amoxiclav
v 13/181 [7%] iv cefotaxime v 11/179 [6%] oral cefuroxime;
P = 0.67 for all regimens v each other). However, it found that oral
antibiotics significantly reduced hospital stay compared with intra-
venous antibiotics (proportion of people discharged within 3 days:
36/181 [20%] with oral antibiotics v 21/360 [6%] with iv antibiot-
ics; P < 0.005).26 The second RCT (73 people, no intention to treat
analysis) assessed different duration of treatment with intravenous
antibiotics.27 It compared three interventions: 2 days of intravenous
cefuroxime followed by 8 days of oral cefuroxime (group 1), 5 days
of oral cefuroxime followed by 5 days of intravenous cefuroxime
(group 2), or 10 days of intravenous cefuroxime (group 3).27 People
were excluded if they had empyema, septic shock, or respiratory
failure. It found no significant difference among groups in the
proportion of people with clinical cure after 28 days (18/20 [90%]
in group 1 v 17/20 [85%] in group 2 v 16/17 [94%] in group 3;
reported as non-significant, no further data reported). However, it
found that people in group 1 had a significantly shorter hospital stay
compared with people in either of the other groups (6 days with
group 1 v 8 days with group 2 v 11 days with group 3; reported as
significant; CI not reported).27

Harms: The RCTs gave no information on adverse effects.26,27

Comment: Intravenous antibiotics are used in people who cannot take oral
medication because of severe nausea or vomiting. A follow up study
(96 people admitted to hospital with community acquired pneumo-
nia) found clinical cure of pneumonia at 30 days in people who were
switched from intravenous to oral antibiotics when they had been
afebrile for 8 hours, symptoms of cough and shortness of breath
were improving, white blood cell counts were returning to normal,
and they could tolerate oral medication.28

OPTION BOTTLE BLOWING

One unblinded RCT in people who received antibiotics and usual medical
care found that bottle blowing physiotherapy plus early mobilisation plus
encouragement to sit up regularly and take deep breaths reduced mean
hospital stay compared with early mobilisation alone. It found no
significant difference in duration of fever.
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Benefits: We found no systematic review. We found one RCT (145 people in
hospital with community acquired pneumonia) that compared three
interventions: early mobilisation alone, early mobilisation plus
encouragement to sit up 10 times a day and take 20 deep breaths,
and early mobilisation plus encouragement to sit up 10 times a day
and blow bubbles through a plastic tube for 20 breaths into a bottle
containing 10 cm of water (bottle blowing).29 Participants concur-
rently received benzylpenicillin or phenoxymethylpenicillin and usual
medical care independently of the study interventions. The RCT
found that bottle blowing plus early mobilisation plus encourage-
ment significantly reduced mean hospital stay compared with early
mobilisation alone (5.3 with bottle blowing plus early mobilisation
plus encouragement v 3.9 days with early mobilisation alone;
P = 0.01). It found no significant difference among groups in
duration of fever (2.3 with early mobilisation alone v 1.7 with
encouragement to take deep breaths v 1.6 with bottle blowing;
P = 0.28 for all groups v each other; see comment below).

Harms: The RCT gave no information on adverse effects.29

Comment: In the RCT, neither participants nor clinicians were blinded to the
intervention.29

QUESTION What are the effects of treatments in people with
community acquired pneumonia receiving intensive
care?

OPTION DIFFERENT COMBINATIONS OF ANTIBIOTICS

We found no RCTs that compared one combination of antibiotics with
another in intensive care units (see comment below).

Benefits: We found no systematic review and no RCTs that compared one
combination of antibiotics with another in intensive care units (see
comment below).

Harms: We found no RCTs.

Comment: Use of a combination of antibiotics is regarded as current best
practice for ventilator related pneumonia. Choice of antibiotics
varies, depending on local guidelines.

OPTION PROMPT VERSUS DELAYED ANTIBIOTIC TREATMENT

Two retrospective studies found that prompt administration of antibiotics
improved survival. It would probably be unethical to perform an RCT of
delayed antibiotic treatment.

Benefits: We found no systematic review and no RCTs (see comment below).
One multicentre retrospective review (medical records of ≥ 14 000
people aged ≥ 65 years admitted to acute [emergency] care hos-
pitals in the USA who were severely ill with community acquired
pneumonia) found that antibiotics given within 8 hours of admission
to hospital were associated with lower 30 day mortality (OR 0.85,
95% CI 0.75 to 0.96).30 The review did not specify whether oral or
intravenous antibiotics were given. Another retrospective study (39
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people with serologically confirmed legionnaires’ disease and clini-
cally diagnosed community acquired pneumonia) examined out-
come and time to start of treatment.31 For the 10 people who died,
the median delay between diagnosis of pneumonia and start of
intravenous erythromycin was 5 days (range 1–10 days), and for
those who survived it was 1 day (range 1–5 days; P < 0.001).

Harms: The retrospective studies gave no information on harms.30,31

Comment: It would probably be regarded as unethical to perform an RCT of
delayed antibiotic treatment.

QUESTION What are the effects of guidelines on the treatment of
community acquired pneumonia?

OPTION GUIDELINES

One systematic review found no significant difference in clinical
outcomes between usual care and a guideline based management
strategy that incorporated early switch from intravenous to oral
antibiotics and early discharge (or both).

Benefits: We found one systematic review (search date 2000, 3 RCTs, 7
cohort studies) that compared a guideline incorporating early switch
from intravenous to oral antibiotics and early discharge, or both,
with usual care.32 It found no significant difference between treat-
ments in therapeutic success (not defined), readmission to hospi-
tal, admission to intensive care unit, complications, mortality, or any
adverse outcome (no further data reported). It also found no
significant difference between guideline and usual care in mean
length of hospital stay (mean 6.0 days with guideline v 7.6 days with
usual care; P = 0.05).

Harms: The review found no significant difference in “any adverse outcome”
(not specified) between guideline and usual care (no further data
reported).32

Comment: None.

QUESTION What are the effects of preventive interventions?

OPTION INFLUENZA VACCINE

We found no RCTs that assessed the effects of influenza vaccine in
preventing community acquired pneumonia. Observational studies
suggest that influenza vaccine may reduce the incidence of pneumonia
and may reduce mortality in the elderly.

Benefits: We found no systematic review or RCTs. See comment below.

Harms: We found no RCTs (see comment below).

Comment: We found one systematic review of cohort studies (search date not
stated, 20 studies) that compared influenza vaccine versus no
vaccine.33 It found that influenza vaccine significantly reduced the
incidence of pneumonia and significantly reduced mortality (inci-
dence: 24 774 people; ARR 53%, 95% CI 35% to 66%; mortality:
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29 928 people; ARR 68%, 95% CI 56% to 76%).33 Timescales were
not reported for any outcomes. Analysis of an administrative data-
base (≥ 25 000 people aged ≥ 64 years) suggested that influenza
vaccination reduced the rate of admission to hospital in people with
pneumonia or influenza by 48–57% (P < 0.01).34 We found one
systematic review (search date 2000,35 1 RCT36) and one addi-
tional RCT that assessed the effects of influenza vaccine in prevent-
ing influenza and reducing mortality.37–39 Effects in vaccinated
people: The RCT (> 1800 people aged ≥ 60 years) identified by the
review35 compared split virion vaccine with saline solution.36 It
found that vaccine significantly reduced the incidence of clinical
influenza at 5 months compared with placebo (AR 17/927 [1.8%]
with vaccine v 31/911 [3.4%] with placebo; RR 0.53, 95% CI 0.39
to 0.73).36 The additional RCT (324 elderly residents of nursing
homes) compared parenteral trivalent inactivated vaccine plus
intranasal live attenuated cold adapted vaccine with parenteral
trivalent inactivated vaccine alone. It found that inactivated vaccine
plus live attenuated vaccine significantly reduced the incidence of
influenza A compared with inactivated vaccine alone (9/162 [5.5%]
with inactivated vaccine plus live attenuated vaccine v 24/169
[14.2%] with inactivated vaccine alone; RR 0.39, 95% CI 0.18 to
0.81; NNT 12, 95% CI 9 to 38).37 A reduction in rates of influenza
does not necessarily imply a reduction in rates of pneumonia.
However, in people with influenza, death is usually caused by
pneumonia. Therefore, interventions that reduce influenza mortality
have their effects by reducing pneumonia rates. Two RCTs found
that adverse effects included pain and tenderness at the site of
injection.38,39 Guillain-Barré syndrome was associated with
1/100 000 influenza vaccinations during the national vaccination
programme against swine influenza in the USA in 1976, during
which 45 million people were vaccinated.40

OPTION PNEUMOCOCCAL VACCINE

One systematic review found that pneumococcal vaccination reduced
pneumococcal pneumonia in immunocompetent people compared with no
vaccination. The review found no significant difference between
pneumococcal vaccination and no vaccination in the incidence of
pneumonia in elderly people or people likely to have an impaired immune
system.

Benefits: We found one systematic review (search date 2000, 13 RCTs,
> 45 000 people) that compared pneumococcal vaccination with
no vaccination.41 It found that in immunocompetent people (3
RCTs, 21 152 African gold workers and Papua New Guinea high-
landers), pneumococcal vaccination significantly reduced all cause
pneumonia, pneumococcal pneumonia, pneumococcal bacterae-
mia and pneumonia related mortality during one winter compared
with no vaccination (all cause pneumonia: 3.1% with vaccination v

6.5% with no vaccination; RR 0.56, 95% CI 0.47 to 0.66; pneu-
mococcal pneumonia: 0.5% with vaccination v 3.1% with no
vaccination; RR 0.16, 95% CI 0.11 to 0.23; pneumococcal bacter-
aemia: 0.7% with vaccination v 3.8% with no vaccination; RR 0.18,
95% CI 0.09 to 0.34; pneumonia related mortality: 1.1% with
vaccination v 1.6% with no vaccination; RR 0.70, 95% CI 0.50 to
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0.96). In elderly people or people likely to have an impaired immune
system (10 RCTs, 24 074 people), the review found no significant
difference between pneumococcal vaccination and no vaccination
in all cause pneumonia, pneumococcal pneumonia, pneumococcal
bacteraemia, or pneumonia related mortality (all cause pneumonia:
7.0% with vaccination v 6.8% with no vaccination; RR 1.08, 95%
CI 0.92 to 1.27; pneumococcal pneumonia: 1.7% with vaccination
v 1.9% with no vaccination; RR 0.88, 95% CI 0.72 to 1.07; pneu-
mococcal bacteraemia: 0.8% with vaccination v 1.4% with no
vaccination; RR 0.53, 95% CI 0.14 to 1.94; pneumonia related
mortality: 1.0% with vaccination v 1.1% with no vaccination;
RR 0.93, 95% CI 0.72 to 1.20).

Harms: The systematic review found few RCTs that gave information on
adverse effects.41 One RCT in the review found that pneumococcal
vaccination was associated with erythema and induration com-
pared with no vaccination. Another RCT in the review found that
pneumococcal vaccination increased sore arm, swollen arm, and
fever compared with no vaccination.

Comment: A fifth of healthy elderly adults (mean age 71 years) do not have an
antibody response to vaccination.42 New conjugate pneumococcal
vaccines are being evaluated. These have been shown to stimulate
an antibody response in infants and have decreased the rate of
carriage of resistant strains of S pneumoniae.43,44 One retrospec-
tive cohort study (1898 elderly members of a staff healthcare
organisation) found that pneumococcal vaccination was associated
with lower risks of admission to hospital for pneumonia and lower
mortality (hospital admission: adjusted RR 0.57, 95% CI 0.38 to
0.84; mortality: adjusted RR 0.71, 95% CI 0.56 to 0.91).45 The
study found evidence of an additive effect for people who received
both pneumococcal and influenza vaccinations during the influenza
season (RR 0.28, 95% CI 0.14 to 0.58 for admission to hospital for
pneumonia and influenza; RR 0.18, 95% CI 0.11 to 0.31 for
death).
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TABLE 1 Causes of community acquired pneumonia (see text,
p 1935).

USA (% of
participants)*

UK (% of
participants)†

Susceptibility
(laboratory results)‡

Streptococcus

pneumoniae

20–60 60–75 25% penicillin resistant,
sensitive to quinolones

Haemophilus

influenzae

3–10 4–5 30% ampicillin resistant,
sensitive to cephalosporins
or co-amoxiclav

Staphylococcus

aureus

3–5 1–5 Methicillin resistant S aureus

rare as cause of community
acquired pneumonia

Chlamydia

pneumoniae

4–6 ND Sensitive to macrolides,
tetracyclines, quinolones

Mycoplasma

pneumoniae

1–6 5–18 Sensitive to macrolides,
tetracyclines, quinolones

Legionella

pneumophila

2–8 2–5 Sensitive to macrolides,
tetracyclines, quinolones

Gram negative
bacilli

3–10 Rare

Aspiration 6–10 ND

Viruses 2–15 8–16

*Pooled data from 15 published reports from North America;7 †data from British
Thoracic Society;7 ‡susceptibility data from recent studies.
ND, no data.
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Spontaneous pneumothorax
Search date August 2003

Abel Wakai

QUESTIONS

Effects of treatments . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .1949
Effects of interventions to prevent recurrence . . . . . . . . . . . . . . . .1952

INTERVENTIONS

TREATMENT
Unknown effectiveness
Chest tube drainage . . . . . . .1950
Chest tube drainage plus

suction . . . . . . . . . . . . . . .1951
Needle aspiration . . . . . . . . .1949
One way valves on chest

tubes . . . . . . . . . . . . . . . .1951
Small versus standard sized

chest tubes . . . . . . . . . . . .1950

PREVENTING RECURRENCE
Trade off between benefits and

harms
Pleurodesis. . . . . . . . . . . . . .1952

Unknown effectiveness
Optimal timing of pleurodesis (after

first, second, or subsequent
episodes) . . . . . . . . . . . . .1952

See glossary, p 1954

Key Messages

¶ We found insufficient evidence to determine whether any intervention is more
effective than no intervention for spontaneous pneumothorax.

Treatment
¶ Chest tube drainage We found no RCTs comparing chest tube drainage

versus observation. RCTs provided insufficient evidence to compare chest tube
drainage versus needle aspiration.

¶ Chest tube drainage plus suction One RCT and one controlled clinical trial
found no significant difference in rate of resolution of pneumothorax whether
chest tube drainage bottles were connected to suction or not. However, both
trials were too small to rule out a clinically important difference.

¶ Needle aspiration RCTs provided insufficient evidence to compare needle
aspiration versus observation or chest tube drainage.

¶ One way valves on chest tubes One RCT found no significant difference in
rate of resolution between one way valves and drainage bottles with underwater
seals, but it is likely to have been too small to detect a clinically important
difference. It found that people treated with one way valves used less analgesia
and were less likely to be admitted to hospital than people treated with
drainage bottles.

¶ Small versus standard sized chest tubes We found no RCTs comparing
small versus standard sized chest tubes.
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Preventing recurrence
¶ Pleurodesis Two RCTs have found that adding chemical pleurodesis to chest

tube drainage reduces the rate of recurrence of spontaneous pneumothorax
compared with chest tube drainage alone. One of the RCTs found that chemical
pleurodesis injection was intensely painful. The RCTs found no significant
difference in length of hospital stay. One RCT found that thoracoscopic surgery
with talc instillation reduced the rate of recurrence at 5 years compared with
chest tube drainage. Two RCTs provided insufficient evidence to compare video
assisted thorascopic surgery versus thoracotomy. We found no RCTs comparing
chemical versus surgical pleurodesis.

¶ Optimal timing of pleurodesis (after first, second, or subsequent epi-
sodes) We found no RCTs or high quality cohort studies assessing whether
pleurodesis should take place after the first, second, or subsequent episodes
of spontaneous pneumothorax.

DEFINITION A pneumothorax is air in the pleural space. A spontaneous pneu-
mothorax occurs when there is no provoking factor, such as trauma,
surgery, or diagnostic intervention. It implies a leak of air from the
lung parenchyma through the visceral pleura into the pleural space.
This review does not include people with tension pneumothorax.

INCIDENCE/
PREVALENCE

In a survey in Minnesota, USA, the incidence of spontaneous
pneumothorax was 7/100 000 for men and 1/100 000 for
women.1 In England and Wales, the overall rate of people consulting
with pneumothorax (in both primary and secondary care combined)
is 24/100 000 a year for men and 9.8/100 000 a year for women.2

The overall annual incidence of emergency hospital admissions for
pneumothorax in England and Wales is 16.7/100 000 for men and
5.8/100 000 for women.2 Smoking increases the likelihood of
spontaneous pneumothorax by 22 times for men and eight times
for women.3 A dose–response relationship was observed.3

AETIOLOGY/
RISK FACTORS

Spontaneous pneumothorax can be primary (typically in young fit
people and thought to be because of a congenital abnormality of
the visceral pleura) or secondary (caused by underlying lung dis-
ease, typically occurring in older people with emphysema or pulmo-
nary fibrosis).

PROGNOSIS Death from spontaneous pneumothorax is rare. Morbidity with pain
and shortness of breath is common. Published recurrence rates
vary. One cohort study in Denmark found that, after a first episode
of primary spontaneous pneumothorax, 23% of people suffered a
recurrence within 5 years, most within 1 year.4 Recurrence rates
had been thought to increase substantially after the first recur-
rence, but one retrospective case control study (147 military
personnel) found that 28% of men with a first primary spontaneous
pneumothorax had a recurrence; 23% of the 28% had a second
recurrence; and 14% of that 23% had a third recurrence, giving a
total recurrence rate of 35%.5

AIMS OF
INTERVENTION

To reduce morbidity; to restore normal function as quickly as
possible; to prevent recurrence and mortality, with minimum
adverse effects.
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OUTCOMES Successful resolution of spontaneous pneumothorax after a stated
period; time to full expansion of the lung; duration of hospital stay;
time off work; harmful effects of treatments (pain, surgical emphy-
sema, wound and pleural space infection); and rate of recurrence.

METHODS Clinical Evidence search and appraisal August 2003. The author
also performed a hand search for systematic reviews in the
Cochrane Library, Issue 4, 2003. Most of the literature consisted of
uncontrolled case series.

QUESTION What are the effects of treatments?

OPTION NEEDLE ASPIRATION

RCTs provided insufficient evidence to compare needle aspiration versus
observation or chest tube drainage.

Benefits: We found no systematic review. Versus observation: We found
one RCT (21 people), which found faster resolution with needle
aspiration compared with observation (time to full expansion:
1.6 weeks in 8 people successfully treated with needle aspiration v

3.2 weeks in 10 people treated conservatively).6 However, two
people randomised to needle aspiration required a chest tube. The
RCT did not assess the significance of the difference between
groups. Versus chest tube drainage: We found three RCTs.7–9 The
first RCT (73 people) found that fewer people had immediate
resolution of pneumothorax with needle aspiration compared with
chest tube drainage (28/35 [80%] with needle aspiration v 38/38
[100%] with chest tube drainage). The people who did not have
successful resolution of pneumothorax with needle aspiration were
subsequently treated with chest tube drainage.7 It found that, on
average, people receiving needle aspiration spent significantly
fewer days in hospital than people receiving chest tube drainage
(3.2 days with needle aspiration v 5.3 days with chest tube
drainage; P = 0.005).7 It found no significant difference in the rate
of recurrence at 1 year (5/30 [17%] with needle aspiration v 10/35
[29%] with chest tube drainage; ARR +12%, 95% CI –9% to
+32%; RR 0.58, 95% CI 0.22 to 1.52). The second RCT (61
people) found that, at 24 hours, pneumothorax resolved in signifi-
cantly fewer people with needle aspiration compared with chest
tube drainage (22/33 [67%] with needle aspiration v 26/28 [93%]
with chest tube drainage; ARR 26%, 95% CI 6% to 47%; RR of
failure to resolve 0.72, 95% CI 0.55 to 0.93).8 It found no signifi-
cant difference in the rate of recurrence at 3 months (6/33 [18%]
with needle aspiration v 7/28 [25%] with chest tube drainage; ARR
+7%, 95% CI –14% to +28%; RR 0.73, 95% CI 0.28 to 1.92). The
RCT was not designed to find a difference in duration of hospital stay
because chest tube drainage was done on admission, whereas in
most people needle aspiration was performed after 3 days of
observation in hospital. The third RCT (60 people) found no signifi-
cant difference between needle aspiration and chest tube drainage
in immediate resolution rates (16/27 [59%] with needle aspiration
v 21/33 [64%] with chest tube drainage; P = 0.9).9 Resolution was
defined for needle aspiration as complete or nearly complete lung

Spontaneous pneumothorax
R

espiratory
disorders

(acute)
1949

 BMJ Publishing Group Ltd 2004



expansion after manual aspiration, and for chest tube drainage as
complete lung expansion and chest tube removal within 72 hours.
It also found no significant difference between needle aspiration
and chest tube drainage in mean hospital stay (3.5 days with
needle aspiration v 4.5 days with chest tube drainage; P = 0.2) or
recurrence rate at 1 year (7/26 [26%] with needle aspiration v 9/33
[27%] with chest tube drainage; P = 0.9). The RCT is likely to have
been too small to detect a clinically important difference in
outcomes.

Harms: Versus observation: The RCT gave no information on adverse
effects.6 Versus chest tube drainage: The first RCT found that
people treated with needle aspiration had significantly less pain on
daily pain scores during their hospital stay (mean score: 0.7 with
needle aspiration v 1.5 with chest tube; P < 0.001).7 The second
RCT found no significant difference in pain or dyspnoea between
needle aspiration and chest tube drainage (reported as non-
significant; results presented graphically).8 The third RCT did not
assess pain.9

Comment: The RCT comparing needle aspiration versus observation was pub-
lished as a letter.6 A large case series undertaken in the 1960s
reported that 88/119 (74%) people presenting to an outpatient
chest clinic with spontaneous pneumothorax were managed suc-
cessfully without intervention or hospital admission.10 However, the
current clinical relevance of this case series is unclear. A systematic
review comparing chest tube drainage versus needle aspiration is
underway.11

OPTION CHEST TUBE DRAINAGE

We found no RCTs comparing chest tube drainage versus observation.
RCTs provided insufficient evidence to compare chest tube drainage
versus needle aspiration. We found no RCTs assessing small versus
standard sized tubes for chest drainage.

Benefits: We found no systematic review. Versus observation: We found no
RCTs. Versus needle aspiration: See benefits of needle aspira-
tion, p 1949. Versus surgical pleurodesis: See glossary, p 1954.
See benefits of surgical pleurodesis, p 1952. Small versus
standard sized chest tubes: We found no RCTs (see comment
below). Versus chest tube drainage plus suction: See benefits
of chest tube drainage plus suction, p 1951.

Harms: Versus needle aspiration: See harms of needle aspiration,
p 1950. Small versus standard sized chest tubes: We found no
RCTs (see comment below). Versus chest tube drainage plus
suction: See harms of chest tube drainage plus suction, p 1957.

Comment: Small versus standard sized chest tubes: Small gauge chest
tubes are usually easier to insert. One non-randomised trial (44
people) compared small gauge catheters (8 French gauge [see
glossary, p 1954]) catheters versus standard chest tubes.12 It
found no significant difference in duration of drainage between
groups (5 days v 6 days; reported as non-significant, no further data
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reported). In people with large pneumothoraces (> 50% lung vol-
ume), successful resolution was significantly more likely with stand-
ard chest tubes than small gauge (100% with standard tubes v 57%
with small tubes; P < 0.05). No such difference was found in
people with small (< 50%) pneumothoraces. The trial found that
conventional chest tubes significantly increased the risk of subcu-
taneous emphysema (9/23 [39%] with conventional tubes v 0/21
[0%] with small tubes; P < 0.05) and pain compared with small
gauge catheters.12

OPTION ONE WAY VALVES ON CHEST TUBES

One RCT found no significant difference in rate of resolution between one
way valves and drainage bottles with underwater seals, but it is likely to
have been too small to detect a clinically important difference. It found
that people treated with one way valves used less analgesia and were
less likely to be admitted to hospital than people treated with drainage
bottles.

Benefits: We found no systematic review. We found one RCT (30 people with
spontaneous pneumothorax and respiratory distress) comparing a
chest tube (13 French gauge [see glossary, p 1954]) connected to
a one way valve versus a chest tube (14 French gauge) connected
to a drainage bottle with an underwater seal.13 It found no signifi-
cant difference between groups in rate of resolution at 48 hours
(complete or nearly complete expansion: 15/17 [88%] with one way
valve v 11/13 [85%] with drainage bottle; RR 1.04, 95% CI 0.78 to
1.39). It found that one way valves significantly reduced hospital
admissions compared with drainage bottles (5/17 [29%] with one
way valve v 13/13 [100%] with drainage bottle; RR 0.29, 95%
CI 0.14 to 0.61).12 It found that significantly fewer people treated
with a one way valve compared with drainage bottle required
analgesia (5/17 [29%] with one way valve v 10/13 [77%] with
drainage bottle; RR 0.38, 95% CI 0.17 to 0.85).13

Harms: The RCT found no significant difference in rates of complications
between one way valves and drainage bottles with underwater seals
(need for a second drain: 3/17 [18%] with one way valve v 1/13
[8%] with drainage bottle; skin emphysema: 3/17 [18%] with one
way valve v 3/13 [23%] with drainage bottle; reported as non-
significant, no further data reported).13

Comment: None.

OPTION CHEST TUBE DRAINAGE PLUS SUCTION

One RCT and one controlled clinical trial found no significant difference in
rate of resolution of pneumothorax whether chest tube drainage bottles
were connected to suction or not. However, both trials were too small to
rule out a clinically important difference.

Benefits: Versus chest tube drainage alone: We found no systematic
review, but found one RCT (53 people, 23 with primary spontaneous
pneumothorax and 30 with secondary)14 and one controlled clinical
trial (40 people)15 comparing chest tube drainage using an under-
water seal only versus drainage plus suction. The RCT found no
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significant difference between chest tube drainage plus suction and
chest tube drainage alone in the proportion of people with full lung
expansion at 10 days (13/23 [57%] with suction v 15/30 [50%]
without suction; ARI +7%, 95% CI –21% to +34%; RR 1.13, 95%
CI 0.68 to 1.88), but is likely to have been too small to exclude a
clinically important difference. Suction pressures ranged from
8–20 cm H2O.14 The controlled clinical trial assigned people to
chest tube drainage plus suction or chest tube drainage alone by
alternate allocation.15 It also found no significant difference in time
taken for lung expansion between adding low pressure suction to
chest drainage and chest drainage alone (mean: 5.2 days with
suction v 6.2 days with no suction; reported as non-significant, CI
not reported). The trial did not state whether spontaneous pneu-
mothorax was primary or secondary, or what suction pressure was
applied.

Harms: The RCT and controlled clinical trial gave no information on adverse
effects.14,15

Comment: None.

QUESTION What are the effects of interventions to prevent
recurrence?

OPTION PLEURODESIS

Two RCTs have found that adding chemical pleurodesis to chest tube
drainage reduces the rate of recurrence of spontaneous pneumothorax
compared with chest tube drainage alone. One of the RCTs found that
chemical pleurodesis injection was intensely painful. The RCTs found no
significant difference in length of hospital stay. One RCT found that
thoracoscopic surgery with talc instillation reduced the rate of recurrence
at 5 years compared with chest tube drainage. Two RCTs provided
insufficient evidence to compare video assisted thorascopic surgery
versus thoracotomy. We found no RCTs comparing chemical versus
surgical pleurodesis. We found no RCTs or high quality cohort studies
assessing whether pleurodesis should take place after the first, second,
or subsequent episodes of spontaneous pneumothorax.

Benefits: We found no systematic review. Adding chemical pleurodesis to
chest tube drainage versus chest tube drainage alone: We
found two RCTs.16,17 The first RCT (unblinded, 229 men with
pneumothorax successfully treated by chest tube; mean age 54
years; 55% with chronic obstructive pulmonary disease) found that
adding intrapleural instillation of tetracycline significantly reduced
recurrence rates over 30 months compared with chest tube alone
(26/104 [25%] with tetracycline v 44/108 [41%] with chest tube
alone; RR 0.61, 95% CI 0.41 to 0.92).16 It found no significant
difference between groups in length of hospital stay (5 days with
tetracycline v 7 days with chest tube alone) or 5 year mortality
(40/113 [35%] with tetracycline v 42/116 [36%] with chest tube
alone; RR 0.98, 95% CI 0.62 to 1.38). The second RCT (96 people
treated with chest tube drainage) compared three groups: no
further treatment, tetracycline pleurodesis (see glossary, p 1954),
and talc pleurodesis.17 Mean follow up was 4.6 years. It found that
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either type of chemical pleurodesis significantly reduced the pneu-
mothorax recurrence rate over 4.6 years compared with no treat-
ment (2/24 [8%] with talc pleurodesis v 3/23 [13%] with tetracy-
cline pleurodesis v 9/25 [36%] with no treatment; ARR of
recurrence with either form of pleurodesis 25%, 95% CI 6% to 45%;
RR 0.64, 95% CI 0.12 to 3.48). It found no significant difference in
mean hospital stay (mean 7 days with tetracycline v 6 days with talc
or with chest tube alone; reported as non-significant, no further
data reported). Thoracoscopic surgery with talc instillation
versus chest tube drainage: We found one multicentre RCT (108
people with large primary spontaneous pneumothorax or primary
spontaneous pneumothorax that had failed aspiration) that com-
pared thoracoscopic surgery with talc instillation versus chest tube
drainage.18 It found that thoracoscopic surgery significantly
reduced the recurrence rate at 5 years compared with chest tube
drainage (3/59 [5%] with surgery v 16/47 [34%] with chest tube
drainage; P < 0.01). It found similar length of hospital stay (mean:
8.0 days with surgery v 7.4 days with drainage; no further data
reported). Video assisted thoracoscopic surgery versus
thoracotomy: We found two RCTs.19,20 The first RCT (60 people
with primary spontaneous pneumothorax, either first recurrence or
non-resolving first episode) that compared video assisted thoraco-
scopic surgery versus thoracotomy.19 It found no significant differ-
ence between video assisted thoracoscopic surgery and thora-
cotomy in recurrence rates after 3 years (3/30 [10%] with video
assisted surgery v 0/30 [0%] with thoracotomy; ARR +10%, 95% CI
–1% to +21%). It found that video assisted surgery significantly
reduced the use of analgesia and hospital stay compared with
thoracotomy (mean hospital stay: 6.5 days with video assisted
surgery v 10.7 days with thoracotomy; P < 0.0001). The second
RCT (60 people, 30 with primary pneumothorax, 30 with secondary,
either with recurrence or an air leak persisting for more than 5 days)
compared video assisted thoracoscopic surgery versus thora-
cotomy.20 It found no significant difference between video assisted
thorascopic surgery and thoracotomy in use of analgesia or hospital
stay (mean hospital stay: 4 days with video assisted surgery v 5 days
with thoracotomy; reported as non-significant, CI not reported). It
also found no significant difference in recurrence rate at 15 months
(2/15 [13%] with video assisted surgery v 1/15 [7%] with thora-
cotomy; reported as non-significant, CI not reported). The RCT is
likely to have been too small to detect a clinically important
difference. Chemical versus surgical pleurodesis: We found no
RCTs. Optimal timing of pleurodesis: We found no RCTs or high
quality cohort studies comparing pleurodesis undertaken at differ-
ent times (after the first, second, or subsequent episodes of
spontaneous pneumothorax; see comment below).

Harms: Adding chemical pleurodesis to chest tube drainage versus
chest tube drainage alone: In the first RCT, 61/105 (58%) people
reported intense chest pain on injection of tetracycline.16 The
second RCT found that similar proportions of people reported pain
with chemical pleurodesis compared with chest tube alone (17/33
[52%] with tetracycline v 14/29 [48%] with talc v 18/34 [53%] with
chest tube alone; no further data reported).17 Thoracoscopic
surgery with talc instillation versus chest tube drainage: The
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RCT did not establish a protocol for analgesia; four centres gave
postoperative systemic opioids and three did not.18 It found that
thoracoscopic surgery modestly but significantly increased pain
during the first 3 days compared with chest tube drainage (results
presented graphically). It found no significant difference in pain
between groups when people received systemic opioids. Video
assisted thoracoscopic surgery versus thoracotomy: The first
RCT gave no information on adverse effects.19 The second RCT
reported that three people with secondary spontaneous pneumot-
horax died, one receiving video assisted thorascopic surgery and
two receiving thoracotomy, one of whom had previously had unsuc-
cessful video assisted thoracoscopic surgery.20 Chemical versus
surgical pleurodesis: We found no RCTs. Optimal timing of
pleurodesis: We found no RCTs or high quality cohort studies.

Comment: One observational study suggested that the 5 year recurrence rate
after a first pneumothorax is about 28%, so there may be little
reason to perform pleurodesis after the first episode of pneumot-
horax.5 There has been a consensus that pleurodesis is warranted
after the second or third episode of pneumothorax. Even though the
probability of success with pleurodesis is high, clinicians will have to
weigh the likelihood of recurrence against the morbidity associated
with the procedure. Chemical pleurodesis may be appropriate for
people unfit or unwilling to undergo surgery.

GLOSSARY
French gauge A measure of the size of a catheter or drainage tube defined (in
France by JFB Charrière in 1842) to be the outside diameter of the tube in units of
1/3 mm. A 12 French gauge tube has an outer diameter of 4 mm. Sometimes the
French gauge is called the Charrière (Ch) gauge.
Pleurodesis The instillation of substances (sclerosants) into the pleural space
leading to a sterile inflammatory reaction with formation of dense adhesions. It may
be performed non-operatively through a chest tube or thoracoscope (chemical
pleurodesis) or operatively (surgical pleurodesis).

Substantive changes
Chest tube drainage plus suction One RCT added;15 conclusions unchanged.
Pleurodesis Data on chemical and surgical pleurodesis merged. One RCT
added.20 Pleurodesis categorised as Trade-off between benefits and harms.
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Upper respiratory tract infection
Search date February 2003

Chris Del Mar and Paul Glasziou

QUESTIONS

Effects of treatments . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .1958

INTERVENTIONS

Beneficial
Analgesia/anti-inflammatory drugs

for symptom relief . . . . . . .1963
Antibiotics for preventing (rare)

complications of � haemolytic
streptococcal pharyngitis . .1958

Likely to be beneficial
Antibiotics for reducing time to

recovery in people with proven
infection with Haemophilus

influenzae, Moraxella catarrhalis,
or Streptococcus

pneumoniae . . . . . . . . . . .1958
Antihistamines for runny nose and

sneezing . . . . . . . . . . . . . .1963
Decongestants for short term relief

of congestive symptoms . . .1962
Vitamin C . . . . . . . . . . . . . . .1959

Trade off between benefits and
harms

Antibiotics for reducing time to
recovery in people with sore
throat . . . . . . . . . . . . . . . .1958

Unknown effectiveness
Echinacea for prevention . . . .1961
Echinacea for treatment . . . .1961
Steam inhalation. . . . . . . . . .1962
Zinc (intranasal gel or

lozenges) . . . . . . . . . . . . .1960

Likely to be ineffective or harmful
Antibiotics in people with

colds . . . . . . . . . . . . . . . .1958
Decongestants for long term relief

of congestive symptoms . . .1962

Covered elsewhere in Clinical
Evidence

See acute sinusitis, p 710 and
acute bronchitis, p 1923

Key Messages

¶ Analgesia/anti-inflammatory drugs for symptom relief One systematic
review has found that analgesics or anti-inflammatory drugs reduce sore throat
at 1–5 days compared with placebo.

¶ Antibiotics for preventing (rare) complications of � haemolytic strepto-
coccal pharyngitis One systematic review has found that antibiotics prevent
non-suppurative complications of � haemolytic streptococcal pharyngitis com-
pared with no antibiotics, but in industrialised countries such complications are
rare.

¶ Antibiotics for reducing time to recovery in people with proven infection
with Haemophilus influenzae, Moraxella catarrhalis, or Streptococcus
pneumoniae In a minority of people, upper respiratory tract infection is found
to be caused by H influenzae, M catarrhalis, or S pneumoniae. One RCT found
that, in these people, antibiotics increased recovery at 5 days compared with
placebo. However, we have no methods currently of easily identifying this
subgroup at first consultation.

¶ Antihistamines for runny nose and sneezing One systematic review has
found that antihistamines reduce runny nose and sneezing after 2 days
compared with placebo, but the clinical benefit is small.
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¶ Decongestants for short term relief of congestive symptoms One sys-
tematic review found that a single dose of decongestant reduced nasal
congestion over 3–10 hours compared with placebo.

¶ Vitamin C One systematic review found that vitamin C slightly reduced the
duration of cold symptoms compared with placebo, but the benefit was small
and may be explained by publication bias.

¶ Antibiotics for reducing time to recovery in people with acute sore throat
One systematic review has found that antibiotics slightly improve symptoms at
6–8 days compared with placebo. Adverse effects (nausea, vomiting, head-
ache, rash, vaginitis) were more common with antibiotics.

¶ Echinacea for prevention One systematic review found that, compared with
no treatment, echinacea reduced the proportion of people who had one
infection episode, but found insufficient evidence about the effects of echina-
cea compared with placebo.

¶ Echinacea for treatment Systematic reviews found limited evidence that
some preparations of echinacea may improve symptoms compared with
placebo, but we found insufficient evidence about the effects of any specific
product.

¶ Steam inhalation One systematic review found insufficient evidence about
the effects of steam inhalation.

¶ Zinc (intranasal gel or lozenges) Two RCTs found that zinc intranasal gel
reduced the mean duration of cold symptoms compared with placebo, but the
difference was significant in only one of the RCTs. Two systematic reviews found
limited evidence that zinc gluconate or acetate lozenges may reduce duration
of symptoms at 7 days, compared with placebo.

¶ Antibiotics in people with colds Systematic reviews found no significant
difference between antibiotics and placebo in cure or general improvement at
6–14 days.

¶ Decongestants for long term relief of congestive symptoms One system-
atic review found insufficient evidence to assess the effects of longer use of
decongestants. One case control study found weak evidence that phenylpro-
panolamine may increase the risk of haemorrhagic stroke.

DEFINITION Upper respiratory tract infection involves inflammation of the respi-
ratory mucosa from the nose to the lower respiratory tree, but not
including the alveoli. In addition to malaise, it causes localised
symptoms that constitute several overlapping syndromes: sore
throat (pharyngitis), rhinorrhoea (common cold), facial fullness and
pain (sinusitis — see acute sinusitis, p 710), and cough
(bronchitis — see acute broncitis, p 1923).

INCIDENCE/
PREVALENCE

Upper respiratory tract infections, nasal congestion, throat com-
plaints, and cough are responsible for 11% of general practice
consultations in Australia.1 Each year, children suffer about five
such infections and adults two to three infections.1–3

AETIOLOGY/
RISK FACTORS

Infective agents include over 200 viruses (with 100 rhinoviruses)
and several bacteria. Transmission is mostly through hand to hand
contact with subsequent passage to the nostrils or eyes rather than,
as commonly perceived, through droplets in the air.4 A systematic
review of the risk factors for developing prolonged illness (especially
tiredness) after infectious mononucleosis of five cohort studies of
531 adults showed that this occurred in 2–56% of people. The best

Upper respiratory tract infection
R

espiratory
disorders

(acute)
1957

 BMJ Publishing Group Ltd 2004



predictor for tiredness was poor physical functioning immediately
after the start of the illness; previous psychological factors were
identified as unimportant in four studies and predictive in one.5

PROGNOSIS Upper respiratory tract infections are usually self limiting. Although
they cause little mortality or serious morbidity, upper respiratory
tract infections are responsible for considerable discomfort, lost
work, and medical costs. Clinical patterns vary and overlap between
infective agents. In addition to nasal symptoms, half of sufferers
experience sore throat and 40% experience cough. Symptoms peak
within 1–3 days and generally clear by 1 week, although cough
often persists.4

AIMS OF
INTERVENTION

To relieve symptoms and to prevent suppurative and non-
suppurative complications of bacterial infection, with minimal
adverse effects from treatments.

OUTCOMES Cure rate; duration of symptoms; incidence of complications; inci-
dence of adverse effects of treatment.

METHODS Clinical Evidence search and appraisal February 2003. We have
excluded RCTs undertaken solely in people with experimentally
induced upper respiratory tract infections.

QUESTION What are the effects of treatments?

OPTION ANTIBIOTICS

Systematic reviews found no significant difference between antibiotics
and placebo in cure or general improvement at 6–14 days in people with
colds. One additional RCT has found that, in people with proven infection
with H influenzae, M catarrhalis, or S pneumoniae antibiotics versus
placebo increases recovery at 5 days. However, we have no methods
currently of easily identifying such people at first consultation. One
systematic review has found that antibiotics slightly improve symptoms of
sore throat at 6–8 days compared with placebo. One systematic review
has found that antibiotics prevent non-suppurative complications of �
haemolytic streptococcal pharyngitis compared with no antibiotics, but in
industrialised countries such complications are rare. Adverse effects
(nausea, vomiting, headache, rash, vaginitis) were more common with
antibiotics.

Benefits: Colds: We found two systematic reviews.6,7 The first review (search
date 2001, 9 RCTs, 2249 people aged 2 months to 79 years with
acute upper respiratory infections without complications [naturally
acquired colds]) found no significant difference between antibiotics
and placebo in general improvement or cure at 7 days (6 RCTs,
168/664 [25%] with antibiotics v 170/483 [35%] with placebo;
RR 0.89, 95% CI 0.77 to 1.04).6 The second review (search date
not stated, 12 RCTs, 1699 children with naturally acquired upper
respiratory tract symptoms in the previous 2 weeks) found no
significant difference between antibiotics and placebo in the pro-
portion of children with worse or unchanged clinical outcome at
6–14 days (6 RCTs with adequate data; 309/835 [37%] with
antibiotics v 280/647 [43%] with placebo; RR 1.01, 95% CI 0.90 to
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1.13; raw figures reported from table in paper), or with complica-
tions or progression (5 RCTs; 38/549 [6.9%] with antibiotics v

28/293 [9.5%] with placebo; RR 0.71, 95% CI 0.45 to 1.12).7 One
additional RCT (314 adults with naturally acquired colds for 1–30
days; < 7 days in 85% of people) comparing amoxicillin/clavulanic
acid (co-amoxiclav) (375 mg 3 times daily) versus placebo found no
overall difference in “cure” rates at 5 days (P value not reported).8

However, it found that in the 61 people (20%) with positive sputum
cultures for H influenzae, M catarrhalis, or S pneumoniae there was
a significant difference in recovery at 5 days (27% with
co-amoxiclav v 4% with placebo; P = 0.001). If such people could
be identified at first consultation, then treating four of these people
with antibiotic rather than placebo would result in an average of one
more recovery at 5 days (NNT 4; CI not reported). However, we have
no methods currently of easily identifying these people at first
consultation. Sore throat: We found one systematic review (search
date 1999, 25 randomised or quasi-randomised trials, 10 863
people with sore throat).9 It found that, compared with placebo,
antibiotics slightly but significantly reduced the proportion of people
with symptoms of sore throat at 6–8 days (11 trials; 226/1739
[13%] with antibiotics v 199/1079 [18%] with placebo; RR 0.61,
95% CI 0.52 to 0.73), and shortened symptom duration by a mean
of about 24 hours at day 3 and 16 hours at 1 week. It found that
antibiotics significantly reduced the proportion of people who had
developed rheumatic fever at 2 months compared with placebo (7
trials; 37/5287 [0.7%] with antibiotics v 74/4059 [1.8%] with
placebo; RR 0.29, 95% CI 0.18 to 0.44). It also found that anti-
biotics significantly reduced otitis media at 14 days (5 trials;
11/2325 [0.5%] with antibiotics v 28/1435 [2.0%] with placebo;
RR 0.26, 95% CI 0.14 to 0.49) and quincy at 2 months (6 trials;
2/1438 [0.1%] with antibiotics v 23/995 [2.3%] with placebo;
RR 0.14, 95% CI 0.05 to 0.39). It found too few events to detect
any possible protective effect of antibiotics against acute glomeru-
lonephritis (0/2558 [0%] with antibiotics v 2/1834 [0.1%] with
placebo).

Harms: Adverse effects such as nausea, vomiting, headache, rash, or
vaginitis were more common in people taking antibiotics than
placebo. For example, one review of antibiotics in people with
bronchitis found one extra adverse effect for every 16 people
treated.10 We found no evidence of the size of the risk of antibiotic
resistance or pseudomembranous colitis.

Comment: Because most upper respiratory tract infections are viral, the
potential benefit from antibiotics is limited. Until rapid identification
of those people likely to benefit is possible, the modest effects seen
in trials must be weighed against the adverse effects of antibiotics,
costs, and potential for inducing antibiotic resistance.

OPTION VITAMIN C

One systematic review found that vitamin C slightly reduced the duration
of cold symptoms compared with placebo. However, the beneficial effect
is small and may be explained by publication bias.
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Benefits: We found one systematic review (search date not stated, 13 RCTs,
17 quasi-randomised or controlled trials identified by two previous
systematic reviews11,12) that compared vitamin C 1 g or more daily
versus placebo for naturally acquired colds.13 It found that vitamin C
reduced the duration of symptoms by about half a day compared
with placebo (17 trials; 9365 people; WMD 0.44 days/cold epi-
sode, 95% CI 0.23 days/cold episode to 0.64 days/cold episode)
representing about 15% fewer symptomatic days per episode.

Harms: The systematic review found no adverse effects associated with
vitamin C.13

Comment: The beneficial effect reported in the review was small and might be
explained by publication bias.

OPTION ZINC

Two systematic reviews found limited evidence that zinc gluconate or
acetate lozenges may reduce duration of symptoms at 7 days compared
with placebo. Two RCTs found that zinc intranasal gel reduced the mean
duration of cold symptoms compared with placebo, but the difference
was significant in only one of the RCTs.

Benefits: Zinc lozenges: We found two systematic reviews (search date
1997, 7 RCTs;14 search date 1998, 8 RCTs15) comparing zinc
lozenges (gluconate or acetate) versus placebo for the treatment of
naturally acquired colds. The reviews had different inclusion criteria.
Both reviews found that symptoms were unchanged at 3 and 5
days. At 7 days, the first review (7 RCTs, including 2 RCTs excluded
from the second review because they were in people with experi-
mentally induced colds, 754 people) found that zinc lozenges
significantly reduced continuing symptoms at 7 days compared with
placebo (random effects model; 14/93 [15%] with zinc v 46/94
[49%] with placebo; RR 0.31, 95% CI 0.18 to 0.52). However, the
second review (8 RCTs, including 3 RCTs included in the first review
and 1 RCT excluded from the first review on methodological
grounds) found no significant difference between zinc lozenges and
placebo in continuing symptoms at 7 days (OR 0.52, 95% CI 0.25
to 1.20; results presented graphically). The results at 7 days were
statistically heterogeneous, which may be because the RCTs
retrieved by the reviews used different zinc formulations; were
undertaken in people with different types of virus; or because of
other unknown factors. Zinc intranasal gel: We found two RCTs
comparing intranasal zinc versus placebo.16,17 The first RCT (213
people with naturally acquired colds of < 24 hours’ duration) found
that intranasal zinc significantly reduced overall symptom duration
compared with placebo (mean duration 2.3 days with intranasal
zinc v 9.0 days with placebo; P < 0.05).16 The second RCT (160
people with naturally acquired colds of < 24 hours’ duration) found
no significant difference in overall symptom duration between
intranasal zinc and placebo (mean duration 7 days for each group;
P = 0.45).17

Harms: Zinc lozenges: The first review stated that, in some of the RCTs, a
higher proportion of people had nausea, altered taste, dry mouth,
abdominal pain, and headache with zinc lozenges than with pla-
cebo, but did not state whether the difference was significant.14 The
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second review gave no information on adverse effects.15 Zinc
intranasal gel: The first RCT found that a similar proportion of
people experienced a tingling or burning sensation with zinc intra-
nasal gel compared with placebo (45/108 [42%] with zinc v 39/105
[37%] with placebo).16 The second RCT found a similar proportion
of people had adverse effects, including nausea, mouth or nasal
irritation, abdominal pain, or headache with zinc intranasal gel
compared with placebo (any adverse effect; 41/81 [51%] with zinc
v 40/78 [52%] with placebo).17

Comment: None.

OPTION ECHINACEA

Systematic reviews found that some preparations of echinacea may be
better than placebo or no treatment for cold treatment and prevention.

Benefits: Treatment: We found two systematic reviews (search date 1998, 8
RCTs;18 search date 2000, 5 additional RCTs19) comparing echina-
cea versus placebo for naturally acquired upper respiratory tract
infections. All RCTs included in the first review were double blind
except one that was single blind.18 Quantitative results could be
extracted for only two RCTs on duration of illness, three RCTs for
runny nose, and five RCTs for a summary symptom score. Results
were not combined because of trial heterogeneity. All RCTs com-
pared echinacea versus placebo, and one RCT also compared high
versus low dose echinacea. Five RCTs found that echinacea signifi-
cantly improved symptoms compared with placebo. One RCT found
significant results for a subgroup only, and two RCTs found similar
improvements in symptoms after treatment with echinacea com-
pared with placebo.18 The second review identified five further RCTs
published after 1997. It also found that RCTs were heterogeneous
and of poor quality and it reached the same conclusions as the first
review.19 Prevention: The first systematic review identified eight
RCTs, with a total of almost 4000 people.18 The placebo controlled
RCTs varied considerably in quality of methods and preparation
used, so results were not combined. Of the five placebo controlled
RCTs, two found that echinacea significantly reduced the proportion
of people who had at least one infection episode compared with
placebo. One of these had large loss to follow up. The other placebo
controlled RCTs found a non-significant reduction in the rate of
infection. Meta-analysis of the three RCTs comparing echinacea
versus no treatment found that significantly fewer people had one
infection episode after taking echinacea (167/571 [29%] with
echinacea v 292/566 [52%] with no treatment; RR 0.56, 95%
CI 0.48 to 0.65). The three uncontrolled studies identified by the
review all found a significant benefit.

Harms: Three of the eight treatment RCTs and four of the eight prevention
RCTs reported adverse events. These were generally infrequent and
not significantly different between echinacea and placebo. How-
ever, outside the trials, anaphylaxis has been reported with
echinacea.20

Comment: Echinacea is not a single product. There are more than 200
different preparations based on different plants, different parts of
the plant (roots, herbs, whole plant), and different methods of
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extraction. None of the trials were published in a Medline listed
journal. The weakness of trial methods and differences in interven-
tions make it difficult to draw conclusions about effectiveness.
Large RCTs may be difficult because echinacea is not patentable
and each producer controls a small share of the market. The
authors of the systematic review received personal information
about several unpublished studies that they were not able to
include.

OPTION STEAM INHALATION

One systematic review found insufficient evidence about the effects of
steam inhalation.

Benefits: We found one systematic review (search date 1999, 4 RCTs in
people with naturally acquired colds, 2 RCTs in people with experi-
mentally induced colds, 319 people) comparing steam inhalation at
40–47 °C versus sham inhalation (air at ≥ 30 °C).21 The review
could not perform a meta-analysis of all of the RCTs because of
heterogeneity in populations, methods used to assess symptoms,
and poor reporting in some of the RCTs. Pooling of data from two
RCTs (146 people with naturally acquired colds) found limited
evidence that steam inhalation significantly reduced the proportion
of people with symptoms at the end of treatment compared with
sham inhalation (29/77 [38%] with steam v 46/69 [68%] with
control; RR 0.56, 95% CI 0.40 to 0.79). Another RCT that used a
different method of assessing symptoms found no significant differ-
ence between steam inhalation and control in the proportion of
people with improved symptoms at the end of treatment (no
improvement in symptom score 23/45 [51%] with steam v 26/39
[67%] with control; RR 0.77, 95% CI 0.53 to 1.10), but may have
been too small to exclude a clinically important difference.21

Harms: The RCTs identified by the review found no evidence of harms.21

There may be a danger from spilling hot water and from nosocomial
infections related to humidifier units.

Comment: None.

OPTION DECONGESTANTS

One systematic review found that, compared with placebo, decongestants
reduced nasal congestion over 3–10 hours after a single dose, but found
insufficient evidence to assess the effects of longer use of
decongestants. One case control study found weak evidence that
phenylpropanolamine may increase the risk of haemorrhagic stroke.

Benefits: We found one systematic review (search date 1999, 4 RCTs, 246
adults with naturally acquired colds).22 It found that, compared with
placebo, a single dose of nasal decongestant was moderately
effective for the relief of nasal congestion over 3–10 hours (2 RCTs,
155 adults; WMD –0.12, 95% CI –0.19 to –0.16). It found no good
evidence on the effects of repeated use over several days.

Harms: Information about harms was not sought actively or reported in the
RCTs identified by the review.22 One case control study compared
the use of cold preparations containing phenylpropanolamine
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among 702 people with a history of haemorrhagic stroke versus
1376 control people with no history of stroke. The study found a
non-significant trend towards increased haemorrhage stroke with
phenylpropanolamine (RR 1.50, 95% CI 0.85 to 2.65).23 However,
the study was too small to make definitive conclusions.

Comment: The review found no RCTs in children.

OPTION ANTIHISTAMINES

One systematic review has found that antihistamines reduce runny nose
and sneezing after 2 days compared with placebo, but the clinical benefit
is small.

Benefits: One systematic review of previously unpublished individual patient
data (search date not stated, 7 RCTs in adults with naturally
acquired colds, 2 RCTs in adults with experimentally induced colds,
1757 adults) comparing antihistamines versus placebo found that
antihistamines reduced the symptoms of runny nose and sneezing
for the first 2 days of colds.24 The effects were small. On a severity
scale ranging from 0 (no symptoms) to 3 or 4 (severe symptoms),
antihistamines reduced the score by about 0.25 (95% CI 0.10 to
0.40; results presented graphically) for runny nose on days 1 and 2,
0.15 (95% CI 0 to 0.30) for sneezing on day 1, and 0.30 (95%
CI 0.15 to 0.45) for sneezing on day 2.

Harms: Harms were not actively looked for in RCTs,24 but known harms of
antihistamines include drowsiness and dry mouth.

Comment: None.

OPTION ANALGESICS OR ANTI-INFLAMMATORY DRUGS

One systematic review has found that analgesics or anti-inflammatory
drugs reduce sore throat at 1–5 days compared with placebo.

Benefits: Sore throat: We found one systematic review (search date 1999,
12 RCTs of non-steroidal anti-inflammatory drugs [NSAIDs], 3 of
paracetamol, 1 of steroids).25 The RCTs found that all interventions
were superior to placebo. Six RCTs (493 people) assessed the
effects of NSAIDs only over 24 hours or less. The RCTs found
consistently that NSAIDs reduced throat pain. Five RCTs (646
people) assessed the effects of NSAIDs over more than 24 hours.
All of the RCTs found a significant reduction in symptoms over 2–5
days with NSAIDs versus placebo (P < 0.05 in all RCTs). Two RCTs
(158 people) assessed the effects of paracetamol over 24 hours or
less. One of these RCTs found a significant reduction in throat pain
at 6 hours; the other found no significant difference. One RCT (154
people) assessed the effects of paracetamol over 2 days. It found a
significant reduction in sore throat symptoms after 2 days
(P < 0.01). One RCT comparing corticosteroid injection (dexa-
methasone 10 mg) versus placebo over 24 hours found a signifi-
cant reduction in mean throat pain at 24 hours (P < 0.05). One RCT
(243 adults in a 4 arm RCT) found short term benefits of NSAIDs in
people with sore throat treated with flurbiprofen lozenges (3 differ-
ent strengths: 0.5, 2.5, and 12.5 mg) compared with placebo.26

Symptom relief scores improved with increasing strength of NSAID.
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Harms: NSAIDs may increase the risk of gastrointestinal haemorrhage. One
systematic review (search date not stated, 100 RCTs, 12 853
people) found a non-significant tendency towards a higher rate of
haemorrhage (ARI for NSAIDs v placebo +0.7%, 95% CI –0.1% to
+1.5%) and proved ulcer (ARI for NSAIDs v placebo +0.05%, 95%
CI –0.01% to +0.11%) with NSAIDs compared with placebo (see
non-steroidal anti-inflammatory drugs, p 1551).

Comment: None.
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Asthma
Search date May 2003

Rodolfo J Dennis, Ivan Solarte, and J Mark FitzGerald

QUESTIONS

Effects of treatments for chronic asthma. . . . . . . . . . . . . . . . . . . .1970
Effects of treatments for acute asthma . . . . . . . . . . . . . . . . . . . . .1981

INTERVENTIONS

TREATMENTS FOR CHRONIC
ASTHMA

Beneficial
Adding long acting inhaled �2

agonists in people with mild,
persistent asthma that is poorly
controlled by inhaled
corticosteroids . . . . . . . . . .1973

Adding long acting inhaled �2
agonists to inhaled
corticosteroids in poorly
controlled mild to moderate,
persistent asthma (for symptom
control) . . . . . . . . . . . . . . .1973

Low dose, inhaled corticosteroids in
mild, persistent asthma . . .1972

Short acting inhaled �2 agonists as
needed for symptom relief (as
effective as regular use) in adults
with mild to moderate, persistent
asthma . . . . . . . . . . . . . . .1970

Likely to be beneficial
Adding leukotriene antagonists in

people with mild to moderate,
persistent asthma (likely to be
better than adding no treatment,
but no clear evidence of benefit
over adding inhaled
corticosteroids) . . . . . . . . .1975

Adding theophyllines in people
with mild to moderate,
persistent asthma poorly
controlled by inhaled
corticosteroids New . . . . .1980

Unknown effectiveness
Adding leukotriene antagonists plus

inhaled corticosteroids in people
with mild to moderate, persistent
asthma . . . . . . . . . . . . . . .1978

TREATMENTS FOR ACUTE
ASTHMA

Beneficial
Inhaled corticosteroids for acute

asthma (better than
placebo) . . . . . . . . . . . . . .1984

Inhaled plus oral corticosteroid
for acute asthma (as
effective as oral corticosteroid
alone). . . . . . . . . . . . . . . .1984

Ipratropium bromide added to
�2 agonists for acute
exacerbations . . . . . . . . . .1985

Short courses of systemic
corticosteroids for acute
exacerbations . . . . . . . . . .1982

Spacer devices for delivering
inhaled medications from
pressurised metered dose
inhalers in acute asthma
(as good as nebulisers) . . .1981

Likely to be beneficial
Education about acute

asthma . . . . . . . . . . . . . . .1990
Magnesium sulphate for

people with severe acute
asthma . . . . . . . . . . . . . . .1987

Mechanical ventilation for
people with severe acute
asthma* . . . . . . . . . . . . . .1988

Oxygen supplementation for
acute asthma* . . . . . . . . .1986

Specialist care for acute
exacerbations (more
effective than generalist
care) . . . . . . . . . . . . . . . .1989
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Unlikely to be beneficial
Continuous nebulised short acting

�2 agonists for acute asthma (no
more effective than intermittent
nebulised short acting �2
agonists) . . . . . . . . . . . . . .1984

Helium–oxygen mixture for acute
asthma . . . . . . . . . . . . . . .1986

Intravenous short acting �2
agonists for acute asthma (no
more effective than nebulised
short acting �2 agonists) . .1985

To be covered in future updates
Allergen avoidance
Oral �2 agonists

Covered elsewhere in Clinical
Evidence

Asthma and other wheezing
disorders in children, p 328

*Categorisation based on consensus.
RCTs are unlikely to be conducted.

See glossary, p 1991

Key Messages

In people with chronic asthma
¶ Adding long acting inhaled �2 agonists in people with mild, persistent

asthma that is poorly controlled by inhaled corticosteroids One system-
atic review and three additional RCTs have found that adding regular doses of
long acting inhaled �2 agonists improves lung function and symptoms and
reduces rescue medication compared with increasing the dose of inhaled
corticosteroids. However, one further RCT found that increasing inhaled corti-
costeroid dose reduced exacerbations compared with adding long acting
inhaled �2 agonists. We found insufficient evidence about effects of adding
long acting inhaled �2 agonists on mortality.

¶ Adding long acting inhaled �2 agonists to inhaled corticosteroids in
poorly controlled mild to moderate, persistent asthma (for symptom
control) RCTs have found that, in people with asthma that is poorly controlled
with inhaled corticosteroids, adding regular long acting inhaled �2 agonists
improves symptoms and lung function compared with adding placebo or a
leukotriene antagonist. We found insufficient evidence about effects of adding
long acting inhaled �2 agonists on mortality.

¶ Low dose, inhaled corticosteroids in mild, persistent asthma Systematic
reviews and RCTs have found that, in people with mild, persistent asthma, low
doses of inhaled corticosteroids improve symptoms and lung function com-
pared with placebo or regular inhaled �2 agonists.

¶ Short acting inhaled �2 agonists as needed for symptom relief (as
effective as regular use) in mild to moderate, persistent asthma One
systematic review and one subsequent RCT found no significant difference
between regular and as needed short acting inhaled �2 agonists for clinically
important outcomes.

¶ Adding leukotriene antagonists in people with mild to moderate, persistent
asthma (likely to be better than adding no treatment, but no clear evidence
of benefit over adding inhaled corticosteroids) RCTs in people taking �2
agonists alone have found that leukotriene antagonists reduce asthma symptoms
and �2 agonist use compared with placebo. One systematic review and three out
of nine subsequent RCTs have found that adding leukotriene antagonists increases
exacerbations, reduces lung function, and are less effective for symptom control
compared with inhaled corticosteroids. The other six RCTs found no significant
difference betweenadding leukotriene antagonists and adding corticosteroids. Two
RCTs have found that an inhaled corticosteroid plus a long acting �2 agonist
improved symptoms, lung function, and exacerbations compared with a leukot-
riene antagonist at 12 weeks.
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¶ Adding theophylline in people with mild to moderate, persistent asthma
poorly controlled by inhaled corticosteroids One RCT has found that adding
theophylline improves peak expiratory flow rate compared with continuing low
dose corticosteroids plus placebo after 6 months in people with mild to
moderate, persistent asthma that was poorly controlled with inhaled corticos-
teroids alone. One small RCT found no significant difference in lung function or
symptoms between theophylline and formoterol (a long acting � agonist) or
between theophylline and zafirlukast (a leukotriene antagonist) after 3 months.

¶ Adding leukotriene antagonists plus inhaled corticosteroids in people
with mild to moderate, persistent asthma One systematic review in people
taking inhaled corticosteroids found no significant difference between leukot-
riene antagonists and placebo for exacerbation rates at 4–16 weeks. However,
one subsequent RCT in people taking a stable dose of budesonide found that
adding montelukast increased asthma free days and decreased nocturnal
waking compared with placebo at 16 weeks. One RCT in people taking inhaled
corticosteroids found no significant difference between adding montelukast
and doubling budesonide in peak expiratory flow rate, daytime symptoms,
nocturnal wakening, days with asthma exacerbations, and quality of life.

In people with acute exacerbations of asthma
¶ Inhaled corticosteroids for acute asthma (better than placebo) One

systematic review has found that inhaled corticosteroids given in the emer-
gency department reduces hospital admission rates in adults compared with
placebo. One systematic review and one subsequent RCT found no significant
difference in relapse rates following emergency department discharge between
oral and inhaled steroids at 7–10 days. One systematic review found no
significant difference in relapse rates between inhaled plus oral corticosteroids
and oral corticosteroids alone up to 24 days.

¶ Inhaled plus oral corticosteroids for acute asthma (as effective as oral
corticosteroid alone) One systematic review found no significant difference in
relapse rates for inhaled plus oral corticosteroid compared with oral corticos-
teroids up to 24 days.

¶ Ipratropium bromide added to �2 agonists for acute exacerbations Two
systematic reviews and one subsequent RCT have found that ipratropium bromide
plus salbutamol improves lung function compared with salbutamol alone and is
likely to reduce hospital admission in people with severe acute asthma.

¶ Short courses of systemic corticosteroids for acute exacerbations Two
systematic reviews and one subsequent RCT have found that early treatment
with systemic corticosteroids reduce admission and relapse rates compared
with placebo in people with acute asthma. One systematic review and one
small subsequent RCT found no significant difference between oral and inhaled
steroids after emergency department discharge in relapse rates at 7–10 days
in adults with acute asthma.

¶ Spacer devices for delivering inhaled medications from pressurised
metered dose inhalers in acute asthma (as good as nebulisers) One
systematic review in people with acute, but not life threatening exacerbations
of asthma found no significant difference between �2 agonists delivered by
spacer device compared with nebulisers in rates of hospital admission, time
spent in the emergency department, peak expiratory flow rate, or forced
expiratory volume in 1 second.
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¶ Education about acute asthma One systematic review and one subsequent
RCT provided evidence that education to facilitate self management of asthma
in adults reduced hospital admission, unscheduled visits to the doctor, and
days off work compared with usual care. One subsequent RCT provided
insufficient evidence about effects of asthma education on quality of life or
social functioning at 6 months.

¶ Magnesium sulphate for people with severe acute asthma We found
limited evidence from one systematic review and two subsequent RCTs that
intravenous magnesium improved lung function compared with placebo in
people with severe acute asthma. One systematic review and three subsequent
RCTs found no significant difference between intravenous magnesium sulphate
and placebo for hospital admission rates.

¶ Mechanical ventilation for people with severe acute asthma We found no
RCTs comparing mechanical ventilation with or without inhaled �2 agonists
versus no mechanical ventilation in people with severe acute asthma. Evidence
from cohort studies support its use, although observational studies suggest
that ventilation is associated with a high level of morbidity.

¶ Oxygen supplementation for acute asthma We found no systematic review
or RCTs of oxygen in acute asthma. However, consensus opinion and patho-
physiology suggest that its role is vital in acute asthma.

¶ Specialist care for acute exacerbations (more effective than generalist
care) One systematic review found limited evidence that specialist care
improved outcomes in people with acute asthma compared with generalist
care.

¶ Continuous nebulised short acting �2 agonists for acute asthma (no
more effective than intermittent nebulised short acting �2 agonists) One
systematic review and one subsequent RCT found no significant difference in
admission rate between continuous and intermittent nebulised short acting �2
agonists for hospital admission rates in adults. The subsequent RCT also found
no significant difference between continuous and intermittent nebulised short
acting �2 agonists in lung function.

¶ Helium–oxygen mixture for acute asthma One systematic review found no
significant difference between helium–oxygen mixture and air or oxygen in
pulmonary function tests at 60 minutes for adults and children.

¶ Intravenous short acting �2 agonists for acute asthma (no more effec-
tive than nebulised short acting �2 agonists) One systematic review found
that intravenous delivery of short acting �2 agonists was no more effective than
nebulised delivery in improving peak expiratory flow rate at 60 minutes.

DEFINITION Asthma is characterised by variable airflow obstruction and airway
hyperresponsiveness. Symptoms include dyspnoea, cough, chest
tightness, and wheezing. The normal diurnal variation of peak
expiratory flow rate (see glossary, p 1991) is increased in people
with asthma (see table 1, p 1997). Chronic asthma is defined
here as asthma requiring maintenance treatment. Asthma is clas-
sified differently in the USA and UK (see table 1, p 1997). Where
necessary, the text specifies the system of classification used.1,2

Acute asthma is defined here as an exacerbation of underlying
asthma requiring urgent treatment.

INCIDENCE/
PREVALENCE

Reported prevalence of asthma is increasing worldwide. About 10%
of people have suffered an attack of asthma.3–5 Epidemiological
studies have also found marked variations in prevalence in different
countries.6,7
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AETIOLOGY/
RISK FACTORS

Most people with asthma are atopic. Exposure to certain stimuli
initiates inflammation and structural changes in airways causing
airway hyperresponsiveness and variable airflow obstruction, which
in turn cause most asthma symptoms. There are a large number of
such stimuli; the more important include environmental allergens,
occupational sensitising agents, and respiratory viral infections.8,9

PROGNOSIS Chronic asthma: In people with mild asthma, prognosis is good
and progression to severe disease is rare. However, as a group,
people with asthma lose lung function faster than those without
asthma, although less quickly than people without asthma who
smoke.10 People with chronic asthma can improve with treatment.
However, some people (possibly up to 5%) have severe disease that
responds poorly to treatment. These people are most at risk of
morbidity and death from asthma. Acute asthma: About 10–20%
of people presenting to the emergency department with asthma are
admitted to hospital. Of these, fewer than 10% receive mechanical
ventilation.11,12 Those who are ventilated are at 19-fold increased
risk of ventilation for a subsequent episode.13 It is unusual for
people to die unless they have suffered respiratory arrest before
reaching hospital.14 One prospective study of 939 people dis-
charged from emergency care found that 17% (95% CI 14% to
20%) relapsed by 2 weeks.15

AIMS OF
INTERVENTION

To minimise or eliminate symptoms; to maximise lung function; to
prevent exacerbations; to minimise the need for medication; to
minimise adverse effects of treatment; and to provide enough
information and support to facilitate self management of asthma.

OUTCOMES Symptoms (daytime and nocturnal); lung function, in terms of peak
expiratory flow rate and forced expiratory volume in 1 second (see
glossary, p 1991); need for rescue medication such as inhaled �2
agonists; variability of flow rates; activities of daily living; adverse
effects of treatment.

METHODS Clinical Evidence search and appraisal May 2003.

QUESTION What are effects of treatments for chronic asthma?

OPTION SHORT ACTING INHALED �2 AGONISTS AS NEEDED IN
ADULTS WITH MILD OR MODERATE ASTHMA

One systematic review and one subsequent RCT found no significant
difference between regular and as needed short acting inhaled �2
agonists for clinically important outcomes.

Benefits: We found one systematic review (search date not reported, 22
crossover RCTs, 8 parallel group RCTs)16 and one subsequent RCT17

comparing regular with as needed �2 agonists. Results from crosso-
ver RCTs and parallel group RCTs were analysed separately. Only
results from crossover RCTs were suitable for pooling. Most of the
included studies did not allow the use of concurrent inhaled
corticosteroids. The review found no significant difference between
regular and as needed use in morning peak expiratory flow rate
(PEFR) (see glossary, p 1991) (5 crossover RCTs, 437 adults: WMD
+2.1 L/minute, 95% CI –9.5 L/minute to +13.6 L/minute). Regular
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�2 agonists significantly increased evening PEFR compared with as
needed �2 agonists (6 crossover RCTs, 874 adults: WMD 13.1 L/
minute, 95% CI 1.9 L/minute to 24.3 L/minute). As needed �2

agonists significantly increased diurnal variation (see glossary,
p 1991) of PEFR compared with regular use (2 crossover RCTs, 170
adults: 4.4%, 95% CI 4.3% to 4.5%) and pre-bronchodilator forced
expiratory volume in 1 second (see glossary, p 1991) obtained at
clinic visits (303 people: WMD 157 mL, 95% CI 123 mL to
192 mL). Use of rescue bronchodilator was measured in most of
the RCTs that used a short acting �2 agonist as a rescue agent.
Results for an average 24 hour period showed that, when bron-
chodilators were given regularly, significantly less relief bronchodi-
lator was used (2 crossover RCTs, 45 adults: WMD –0.68 puffs/day,
95% CI –1.30 puffs/day to –0.07 puffs/day). Two crossover RCTs
(174 adults) identified by the review measured exacerbation
rates.16 They found no significant difference between regular and
as needed use of �2 agonists (SMD +0.10, 95% CI –0.11 to
+0.31). One parallel group RCT (117 adults) identified by the
review found that as needed use significantly improved symptom
control over a 24 hour period compared with regular use (WMD
0.120 units, 95% CI 0.001 units to 0.239 units). No significant
differences were found in quality of life.16 The subsequent RCT
(983 people with asthma in a general practice setting, 90% using
regular inhaled corticosteroids) compared as needed versus regu-
lar salbutamol (see glossary, p 1991) (400 �g 4 times daily).17 It
found no significant difference between regular and as needed
salbutamol in the rate of exacerbations over 1 year (RR 0.96, 95%
CI 0.80 to 1.15) or in morning PEFR (see comment below).
Evening PEFR was significantly higher with regular salbutamol
(WMD 10.7 L/minute, 95% CI 6.7 L/minute to 14.0 L/minute) and
diurnal variation of PEFR was also higher (WMD 3.3%, 95%
CI 2.5% to 4.1%).17

Harms: The systematic review did not find any significant worsening of
airways function after stopping regular treatment with �2 agonists,
and concluded that the small increase in lower airways reactivity
with regular treatment was unlikely to be of any clinical impor-
tance.16 Non-experimental studies found an association between
increased asthma mortality and overuse of short acting inhaled �2

agonists.18–23 However, results of these non-randomised studies
should be interpreted with caution because of the risk of confound-
ing by factors other than treatment. Other RCTs found that regular
use of inhaled �2 agonists was associated with transient rebound
deterioration in airway hyperresponsiveness after stopping the
medication24 and increased allergen induced bronchoconstric-
tion.25 Tremor was commonly reported, but tolerance developed
with more frequent use.26

Comment: In the subsequent RCT, 33% (323/983) of people randomised did
not complete the RCT, reducing the power of the RCT to detect a
significant difference between regular and as needed salbutamol.17
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OPTION LOW DOSE INHALED CORTICOSTEROIDS IN PEOPLE WITH
MILD, PERSISTENT ASTHMA

Systematic reviews and RCTs have found that, in people with mild,
persistent asthma, low doses of inhaled corticosteroids improve
symptoms and lung function compared with placebo or regular inhaled �2
agonists.

Benefits: Versus placebo: We found one systematic review (search date
1999, 6 RCTs, 393 people)27 and six subsequent RCTs (5 in 1026
adults and adolescents, 1 in 7241 people aged 5–66 years)28–33 of
budesonide. We found one systematic review (search date 1999, 9
RCTs, 1800 people)34 and one subsequent RCT (304 people aged
≥ 12 years)35 of fluticasone. We found one systematic review
(search date 1999, 6 RCTs, 492 people) of beclometasone
(beclomethasone).36 We found five additional RCTs (2187 adults
and adolescents with mild, persistent asthma using the US classi-
fication; see table 1, p 1997) of low doses of triamcinolone,37–40

flunisolide,41 or mometasone.42 The systematic reviews and RCTs
all found that low dose inhaled corticosteroids significantly
improved lung function and symptoms, and reduced the need for
short acting bronchodilators compared with placebo. The largest
systematic review,34 which compared fluticasone 100 �g daily or
more versus placebo, found that fluticasone significantly improved
forced expiratory volume in 1 second, morning peak expiratory flow
rate (PEFR) (see glossary, p 1991), use of inhaled �2 agonists, and
the proportion of people who withdrew because of lack of efficiency
compared with placebo over 4–12 weeks (forced expiratory volume
in 1 second: WMD 0.41 L, 95% CI 0.35 L to 0.47 L; morning PEFR:
WMD 30 L/minute, 95% CI 25 L/minute to 35 L/minute; use of
inhaled �2 agonists: WMD 1.36 puffs/day, 95% CI 1.0 puff/day to
1.7 puffs/day; withdrawal because of lack of efficiency: RR 0.32,
95% CI 0.25 to 0.40).34 The largest subsequent RCT (7241 chil-
dren and adults aged 5–66 years with mild asthma, no previous
steroids) found that budesonide (400 �g once daily for adults and
200 �g once daily for children aged < 11 years) significantly
reduced the risk of a severe asthma related event compared with
placebo over a period of about 2.4 years (severe asthma related
event defined as needing admission or emergency treatment or
death owing to asthma: HR 0.56, 95% CI 0.45 to 0.71).33 Versus
�2 agonists: We found one systematic review (search date not
reported; 5 RCTs; 3 comparing inhaled corticosteroids v placebo; 2
comparing inhaled corticosteroids v �2 agonists; 141 adults with
mild, persistent asthma).43 The review found that regular inhaled
corticosteroids (≤ 2 drugs) significantly improved lung function
compared with regular �2 agonists or placebo (overall weighted
effect size for PEFR 0.59, 95% CI 0.32 to 0.84).

Harms: We found one systematic review (search date 2001, 2 RCTs) that
examined the effects of inhaled corticosteroids on fracture rate.44 It
found no significant difference between conventional doses of
inhaled corticosteroids versus placebo for vertebral fracture rates
(OR 1.87, 95% CI 0.50 to 7.03). The second review (search date
1998) assessed the harms of inhaled corticosteroids and found
that systemic adverse effects increased with dose.45 It found that,
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although posterior subcapsular cataracts occurred more frequently
in people taking oral corticosteroids, most studies in adults provided
no evidence that inhaled corticosteroids increase the risk once the
confounding effect of oral corticosteroid use is removed. The review
found no significant effect of inhaled low dose corticosteroids on
bruising or skin thickness. The systematic review of fluticasone
found that fluticasone significantly increased oral candidiasis com-
pared with placebo (13/653 [2%] with fluticasone v 3/645 [0.5%]
with placebo; RR 3.45, 95% CI 1.29 to 9.26).34 The largest subse-
quent RCT (7241 adults and children) found similar rates of adverse
events with budesonide and placebo in adults after about 2.4
years.33 It found that budesonide significantly restricted growth
after 2.4 years compared with placebo in children aged 5–15 years
(difference in height increase with budesonide v placebo:
–0.43 cm/year, 95% CI –0.54 cm/year to –0.32 cm/year).33

Comment: Two RCTs have found that inhaled corticosteroids delivered using
chlorofluorocarbon free propellants such as hydrofluoroalkane are
effective at low doses for people with mild, persistent asthma, but
dose equivalence varies with each delivery system.40,41 The dose of
inhaled corticosteroid may need to be adjusted if a chlorofluorocar-
bon free propellant is used.

OPTION ADDING LONG ACTING INHALED �2 AGONISTS IN PEOPLE
WITH MILD, PERSISTENT ASTHMA THAT IS POORLY
CONTROLLED BY INHALED CORTICOSTEROIDS

RCTs have found that, in people with asthma that is poorly controlled with
inhaled corticosteroids, adding regular long acting inhaled �2 agonists
improves symptoms and lung function compared with placebo or a
leukotriene antagonist. One systematic review and three additional RCTs
have found that adding regular doses of long acting inhaled �2 agonists
improves lung function and symptoms, and reduces rescue medication
compared with increasing the dose of inhaled corticosteroids. However,
one further RCT found that increasing inhaled corticosteroid dose
reduced exacerbations compared with adding long acting inhaled �2
agonists. We found insufficient evidence about effects of adding long
acting inhaled �2 agonists on mortality.

Benefits: Versus placebo: We found no systematic review. We found three
RCTs (1400 people with moderate, persistent asthma, uncontrolled
by inhaled corticosteroids 250–2000 �g daily beclometasone
diproprionate or equivalent) comparing regular long acting inhaled
�2 agonists versus placebo.46–48 The RCTs found that twice daily
salmeterol or formoterol (eformoterol) improved quality of life
scores, peak expiratory flow rate (PEFR), and forced expiratory
volume in 1 second (FEV1) (see glossary, p 1991) and reduced
night wakening compared with placebo. In the largest RCT,48

salmeterol significantly improved the adjusted mean PEFR and
significantly increased the proportion of people who did not awaken
at night (PEFR: 398 L/minute with salmeterol v 386 L/minute with
placebo; P < 0.001; no night wakening: 74% with salmeterol v

68% with placebo; P < 0.05). Exacerbation rates were not signifi-
cantly different between the two groups in any of the RCTs (AR for
severe exacerbations in the largest RCT:48 20.8% with salmeterol v
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20.9% with placebo). Versus increased use of inhaled
corticosteroids: We found one systematic review (search date
1999, 9 double blind RCTs, 3685 people with symptomatic asthma
on their current dose of inhaled steroids, duration 3–6 months)49

and three additional RCTs.50–52 The review compared adding salm-
eterol with increased use of inhaled corticosteroids (at least double
the usual dose). It found that morning PEFR was significantly higher
with salmeterol (3 months: WMD in PEFR 22 L/minute, 95%
CI 15 L/minute to 30 L/minute; P < 0.001; 6 months: WMD 28 L/
minute, 95% CI 19 L/minute to 36 L/minute). Salmeterol signifi-
cantly increased days and nights without symptoms (WMD at 6
months: days: 15 days, 95% CI 12 days to 18 days; nights: 5
nights, 95% CI 3 nights to 7 nights). Salmeterol also significantly
reduced the need for rescue medication. No increase in asthma
exacerbations of any severity was found in the salmeterol group.49

The first additional RCT (852 people taking low to moderate dose
inhaled corticosteroids) compared adding formoterol, increasing
the dose of inhaled corticosteroids, and increasing the dose of
corticosteroids plus adding formoterol.50 It found that increased
dose of corticosteroids significantly reduced severe exacerbations
compared with adding formoterol at 1 year (AR 46% with increased
corticosteroid v 67% with added formoterol; P = 0.03). The second
additional RCT (454 people with symptomatic asthma on their
current dose of inhaled steroids) compared adding salmeterol
42 �g plus fluticasone 88 �g twice daily versus adding fluticasone
220 �g twice daily.51 It found that salmeterol plus lower dose
fluticasone improved lung function, reduced the use of rescue �2
agonists, and increased the proportion of symptom free days
compared with higher dose fluticasone alone. The third additional
RCT (663 symptomatic people aged > 12 years taking low to
moderate doses of inhaled corticosteroids) compared budesonide
400 �g plus placebo twice daily versus budesonide 400 �g plus
formoterol 9 �g twice daily.52 It found that adding formoterol signifi-
cantly improved morning and evening PEFR and improved symp-
toms at 6 months compared with placebo (morning PEFR differ-
ence: 19.0 L/minute, 95% CI 12.3 L/minute to 25.6 L/minute;
evening PEFR difference: 15.7 L/minute, 95% CI 9.4 L/minute to
22.1 L/minute; P < 0.001; change in symptom score, on a scale
from –2 [improvement] to +2 [worsening]: –0.16 with formoterol v

+0.01 with placebo; P < 0.001). It found no difference between
formoterol and placebo in the proportion of people with a clinically
important improvement in quality of life (Mini Asthma Quality of Life
questionnaire score improved > 0.5 points: 51% with formoterol v

47% with placebo, P value not reported). Versus addition of
leukotriene antagonists: We found four RCTs.53–56 The first RCT
(948 adults with symptomatic asthma on their current dose of
inhaled steroids) compared adding salmeterol 50 �g twice daily
versus adding montelukast 10 mg daily.53 It found that salmeterol
significantly increased the proportion of symptom free days,
improved lung function, and reduced the need for rescue medica-
tion and night time awakenings compared with montelukast (symp-
tom free days: 24% with salmeterol v 16% with montelukast;
difference 8%). It found no significant difference in the proportion of
people with asthma exacerbations (26/476 [6%] with salmeterol v
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23/472 [5%] with montelukast; RR 1.12, 95% CI 0.65 to 1.93)
over 12 weeks. The second small RCT (65 people with moderate,
persistent asthma all using moderate or high dose inhaled steroid)
compared three treatments: adding long acting � agonist formoterol
9 �g twice daily; adding leukotriene antagonist zafirlukast 20 mg
twice daily; and adding a sustained release theophylline.54 Addi-
tional short acting � agonists were allowed. It found no significant
difference between adding formoterol and adding zafirlukast for
lung function at 3 months (FEV1 as % of predicted at 3 months:
89.5% with added formoterol v 87.3% with added zafirlukast;
P > 0.05). However, the study may have lacked power to detect
clinically important differences. The third RCT (429 people poorly
controlled on inhaled corticosteroids) found no significant differ-
ence between adding salmeterol 43 �g twice daily through a
metered dose inhaler and adding zafirlukast 20 mg twice daily in
FEV1 at 4 weeks (change from baseline in FEV1: 0.26 L with
salmeterol v 0.23 L with zafirlukast).55 However, it found that
salmeterol significantly improved symptom scores and reduced
night time wakening compared with zafirlukast at 4 weeks
(decrease in symptom scores: 35% with salmeterol v 21% with
zafirlukast; reduction in nocturnal awakenings: 45% with salmeterol
v 25% with zafirlukast). The fourth RCT (725 adults poorly controlled
on their current dose of inhaled corticosteroids) found that adding a
fixed salmeterol 50 �g plus fluticasone 100 �g combination signifi-
cantly increased morning PEFR, FEV1, and the chance of a symp-
tom free day or night at 12 weeks compared with fluticasone
100 �g twice daily plus montelukast 10 mg once daily (morning
PEFR, mean difference: 15 L/minute, 95% CI 11 L/minute to 20 L/
minute; mean difference in FEV1: 0.11 L, 95% CI 0.06 L to 0.16 L;
symptom free day: OR 1.32, 95% CI 1.05 to 1.65; symptom free
night: OR 1.28, 95% CI 1.02 to 1.61).56

Harms: Several studies have found that people taking regular doses of long
acting inhaled �2 agonists develop tolerance to bronchodilatory
effects57–59 and may develop tremor. Regular use of long acting
inhaled �2 agonists has not been linked to deterioration in asthma
control.48–50

Comment: We found no RCTs or other studies with sufficient power to assess
the effect of regular use of long acting inhaled �2 agonists on
mortality.60

OPTION ADDING LEUKOTRIENE ANTAGONISTS ALONE IN PEOPLE
WITH MILD TO MODERATE, PERSISTENT ASTHMA

RCTs in people taking �2 agonists alone have found that leukotriene
antagonists reduce asthma symptoms and �2 agonist use compared with
placebo. One systematic review and three out of nine subsequent RCTs
have found that adding leukotriene antagonists increases exacerbations,
reduces lung function, and are less effective for symptom control
compared with inhaled corticosteroids. The other six RCTs found no
significant difference between adding leukotriene antagonists and adding
corticosteroids in asthma control or lung function. Two RCTs have found
that an inhaled corticosteroid plus a long acting �2 agonist improved
symptoms, lung function, and exacerbations compared with a leukotriene
antagonist alone at 12 weeks.
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Benefits: Versus placebo: We found no systematic review. We found five
RCTs (1400 adults with asthma taking �2 agonists alone), which
compared adding leukotriene antagonists versus adding placebo for
6–13 weeks.61–65 The first three RCTs all found that the oral
leukotriene antagonist zafirlukast 20 mg twice daily significantly
reduced daytime and night time asthma symptoms and �2 agonist
use compared with placebo.61–63 The first and largest of these RCTs
(762 people) found that zafirlukast significantly reduced daytime
symptoms, night time awakenings, and � agonist use compared
with placebo (daytime symptom score: 8.05 with zafirlukast v 9.45
with placebo; P < 0.01; night time awakenings: 2.05/week with
zafirlukast v 2.52/week with placebo; P < 0.05; �2 agonist use: 3.1
puffs/day with zafirlukast v 3.0 puffs/day with placebo; P < 0.01).61

Morning forced expiratory volume in 1 second (FEV1) (see glossary,
p 1991) was significantly increased in people taking zafirlukast
(morning FEV1 improvement: by 7% with zafirlukast v 3% with
placebo; P < 0.01). The fourth and fifth RCTs (730 people64 and
782 people65 aged > 15 years taking as needed short acting �2

agonists alone) compared three treatments: oral montelukast
10 mg once daily, inhaled beclomethasone, and placebo. Both
RCTs found that oral montelukast significantly improved asthma
control compared with placebo at 6 weeks (% days with < 2 puffs of
salbutamol [see glossary, p 1991], no nocturnal wakening, and no
asthma attack; fourth RCT:64 50.7% with montelukast v 40% with
placebo; P < 0.05; fifth RCT:65 41.4% with montelukast v 26.8%
with placebo; P < 0.001). Versus inhaled corticosteroids: We
found one systematic review (search date 2002, 12 RCTs in adults,
2 RCTs in children, FEV1 > 50% predicted)66 and nine subsequent
RCTs.64,65,67–73 The review compared leukotriene antagonists
(montelukast, pranlukast, zafirlukast) versus inhaled corticosteroids
(beclomethasone, fluticasone) for 4–37 weeks.66 It found that
leukotriene antagonists increased risk of asthma exacerbations
requiring systemic steroids compared with corticosteroids (all leu-
kotriene antagonists: 11 RCTs; significant heterogeneity among
trials; RR 1.61, 95% CI 1.15 to 2.25). The review found no signifi-
cant difference between leukotriene antagonists and inhaled corti-
costeroids for hospital admission rates for acute asthma (9 RCTs;
RR 1.73, 95% CI 0.64 to 4.73). It also found that leukotriene
antagonists reduced symptom free days compared with inhaled
corticosteroids at 6 weeks (3 RCTs; WMD 9%, 95% CI 5% to
13%).66 The first subsequent RCT (533 adults with asthma who
were symptomatic on �2 agonists alone) compared fluticasone
versus montelukast for 24 weeks.67 The second subsequent RCT
(294 adults and children > 11 years of age previously treated with
�2 agonists alone) compared fluticasone 88 �g twice daily versus
zafirlukast 20 �g twice daily.68 Both RCTs found no significant
difference between leukotriene antagonists and inhaled corticoster-
oids groups for symptom scores. The third subsequent RCT (522
non-smokers with persistent asthma) found that fluticasone propi-
onate 88 �g twice daily increased lung function and quality of life
and decreased symptoms compared with oral montelukast 10 mg
daily at 24 weeks (mean improvement in FEV1: 22% with flutica-
sone v 14% with montelukast; P < 0.001; mean improvement in
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asthma symptom score: 0.91 with fluticasone v 0.57 with monte-
lukast; P < 0.001; mean increase in symptom free days: 34% with
fluticasone v 20% with montelukast; P < 0.001; mean improve-
ment in asthma quality of life questionnaire score: 1.3 with flutica-
sone v 1.0 with montelukast; P < 0.001).69 The fourth subsequent
RCT (440 people aged ≥ 12 years, previously treated with inhaled
corticosteroids and short acting � agonists, FEV1 60–80% of
predicted) found that inhaled fluticasone 88 �g twice daily
increased lung function and symptom free days at 6 weeks com-
pared with zafirlukast 20 mg twice daily (mean difference in morning
FEV1: 0.16 L, 95% CI 0.08 L to 0.24 L; increase in symptom free
days 14%, 95% CI 7% to 21%).70 The fifth subsequent RCT (45
non-smokers with mild asthma) compared three treatments:
budesonide 400 �g twice daily, montelukast 10 mg daily, and
budesonide plus montelukast (at the same doses).71 It found no
significant difference between budesonide and montelukast alone
for lung function at 16 weeks (increase in FEV1: 2.1% with budeso-
nide v 4.2 with montelukast; increase in forced vital capacity 3.1%
with budesonide v 5.2% with montelukast; P values not reported).
The sixth subsequent RCT (730 adults, aged 15–65 years, baseline
FEV1 50% to 85% of predicted, taking short acting �2 agonist as
needed) compared three treatments: montelukast 10 mg once
daily, inhaled beclomethasone 200 �g twice daily, and placebo.64 It
found that beclomethasone significantly improved asthma control
compared with montelukast at 6 weeks (% days with < 2 puffs of
salbutamol, no nocturnal wakening, and no asthma attack: 50.7%
with montelukast v 57.9% with beclomethasone; P < 0.05). The
seventh additional RCT (51 non-smokers, mean age 26 years,
baseline FEV1 94–99% of predicted across treatment groups,
taking short acting �2 agonist as needed) compared four treat-
ments: montelukast 10 mg daily, budesonide 400 �g twice daily,
montelukast 10 mg plus budesonide 400 �g twice daily, and
budesonide 800 �g twice daily.72 It found no significant difference
between montelukast alone and either dose of budesonide in FEV1
at 12 weeks (results as % of predicted FEV1 for baseline to post-
treatment: 94.8% to 96.3% with montelukast v 99.9% to 100.4%
with budesonide 400 �g v 99.2% to 98.9% with budesonide
800 �g; P values not reported). The eighth additional RCT (40
adults, mean age 25 years, baseline FEV1 94% of predicted)
compared montelukast 10 mg daily versus budesonide 400 mg
twice daily.73 It found no significant difference between montelukast
and budesonide in FEV1 at 16 weeks (% of predicted FEV1 for
baseline to post-treatment: 95.2% to 96.0% with montelukast v

94.7% to 96.7% with budesonide; P value not reported). The ninth
additional RCT (782 adults, mean age 33 years, baseline FEV1 66%
of predicted, mean weekly short acting �2 agonist use > 2 puffs/
day) compared three treatments: montelukast 10 mg daily, beclom-
ethasone 200 �g twice daily, and placebo.65 It found no significant
difference between montelukast and beclomethasone in asthma
control (% days with < 2 puffs of salbutamol, no nocturnal waken-
ing, and no asthma attack: 41.4% with montelukast v 41.1% with
beclomethasone; P = 0.93). Versus inhaled corticosteroids
plus long acting �2 agonists: We found no systematic review. We
found two RCTs.74,75 The first RCT (423 adults with symptomatic
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asthma taking short acting �2 agonists) compared montelukast
20 mg once daily versus fluticasone 100 �g plus salmeterol 50 �g
twice daily.74 It found that adding fluticasone plus salmeterol
significantly increased symptom free days and reduced exacerba-
tions compared with adding montelukast alone at 12 weeks
(increase in symptom free days from baseline: 22% with montelu-
kast v 49% with fluticasone plus salmeterol; WMD 27%, 95%
CI 20% to 35%; exacerbations: 11 with montelukast v 0 with
fluticasone plus salmeterol; P < 0.001). The second RCT (432
people aged ≥ 15 years with persistent asthma, symptomatic on
short acting � agonists) found that fluticasone 100 �g twice daily
plus salmeterol 50 �g twice daily significantly increased lung func-
tion and reduced symptoms compared with oral montelukast 10 mg
once daily at 12 weeks (increase in FEV1: 27% with fluticasone plus
salmeterol v 13% with montelukast; P < 0.001; increase in symp-
tom free days: 40% with fluticasone plus salmeterol v 27% with
montelukast; P < 0.017).75

Harms: Versus placebo: In the RCT comparing zafirlukast versus placebo,
the incidence of adverse effects (predominantly pharyngitis and
headache) was similar in both groups (350/514 [68%] with zafirlu-
kast v 160/248 [65%] with placebo).62 Versus inhaled
corticosteroids: The systematic review found that leukotriene
antagonists significantly increased the risk of “withdrawals for any
cause” but there was no significant difference between treatments
in withdrawal rates owing to adverse effects (12 RCTs; RR 1.2, 95%
CI 0.9 to 1.7).66 One RCT found no significant difference between
fluticasone and montelukast in adverse event rate.69 One RCT
found no significant difference between fluticasone and zafirlukast
in adverse event rate (7% with fluticasone v 4% with zafirlukast;
P = 0.14).70 It found that the most common adverse events were
headache (2% for both fluticasone and zafirlukast), nausea (1% for
fluticasone), and hoarseness (1% for fluticasone). The sixth RCT
found similar adverse effects between montelukast and beclom-
ethasone (headache: 10% with montelukast v 11% with beclom-
ethasone; upper respiratory infection: 7% with montelukast v 10%
with beclomethasone; P value not reported).64 The seventh and
eighth RCTs found similar adverse effect rates between montelukast
and budesonide.72,73 The ninth RCT found no difference between
montelukast and beclomethasone in upper respiratory infection,
headache, or sinusitis (no data reported).65

Comment: One systematic review (search date 2000) identified 22 cases of
the Churg–Strauss Syndrome associated with antileukotriene treat-
ment, but the total number of people exposed was not reported.76

OPTION ADDING LEUKOTRIENE ANTAGONISTS PLUS INHALED
CORTICOSTEROIDS IN PEOPLE WITH MILD TO
MODERATE, PERSISTENT ASTHMA

One systematic review in people taking inhaled corticosteroids found no
significant difference between leukotriene antagonists and placebo for
exacerbation rates at 4–16 weeks. However, one subsequent RCT in
people taking a stable dose of budesonide found that adding montelukast
increased asthma free days and decreased nocturnal waking compared
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with placebo at 16 weeks. One RCT in people taking inhaled
corticosteroids found no significant difference between adding
montelukast and doubling budesonide in peak expiratory flow rate,
daytime symptoms, nocturnal wakening, days with asthma exacerbations,
and quality of life.

Benefits: Versus placebo in people taking inhaled corticosteroids: We
found one systematic review (search date 2001, 12 RCTs in adults,
1 RCT in children with symptomatic asthma on their current dose of
inhaled steroids)77 and one subsequent RCT.78 The systematic
review found no significant different between licensed doses of
leukotriene antagonists (montelukast 5 or 10 mg/day, pranlukast
450 mg/day, zafirlukast 80 mg/day) and placebo for exacerbations
requiring systemic steroids at 4–16 weeks (2 RCTs: 20/466 [4%]
with leukotriene antagonists v 33/468 [7%] with placebo; RR 0.61,
95% CI 0.36 to 1.05).77 The subsequent RCT (639 non-smokers
aged 18–70 years, on stable dose of budesonide 400–1600 �g
daily or equivalent, baseline forced expiratory volume in 1 second
81% of predicted) compared adding montelukast 10 mg once daily
versus placebo for 16 weeks.78 It found that montelukast signifi-
cantly increased asthma free days and decreased nocturnal waking
compared with placebo (asthma free days: 66.1% with montelukast
v 42.3% with placebo; difference 23.8%, 95% CI 10.9% to 41.2%;
difference in decrease in nocturnal wakening: 6.6%, 95% CI 1.9%
to 13.7%). It found no significant difference between montelukast
and placebo in daytime asthma symptoms or change in FEV1
(difference in symptom score, on a scale from 0 [least severe] to 24
[most severe]: –0.09, 95% CI –0.19 to +0.01; difference in
change in morning FEV1: +0.14%, 95% CI –2.47% to +2.75%).
Versus increasing inhaled steroids: We found one RCT (889
non-smokers, aged 15–75 years, poorly controlled with budesonide
800 �g daily, baseline FEV1 69% predicted), which compared
adding montelukast 10 mg daily versus doubling the dose of
budesonide to 1600 �g daily for 12 weeks.79 It found no significant
difference between adding montelukast and doubled budesonide
dose in peak expiratory flow rate (see glossary, p 1991), daytime
symptoms, nocturnal waking, days with asthma exacerbations, and
quality of life (mean increase peak expiratory flow rate: 33.5 L/
minute with montelukast v 30.1 L/minute with doubled budesonide;
difference +3.4 L/minute, 95% CI –12.9 L/minute to +4.8 L/
minute; change in daytime symptom score, on a scale from 0 [least
severe] to 24 [most severe]: –0.34 with montelukast v –0.35 with
budesonide; P = 0.91; change in number of nights with nocturnal
waking: 12.3% to 2.3% with montelukast v 13.8% to 3.9% with
budesonide; P = 0.35; median days with exacerbations: 6.7% with
montelukast v 6.3% with budesonide; P = 0.78; AR for increase in
quality of life by ≥ 0.5 points: about 43% with montelukast v about
40% with budesonide; P value not reported). Versus long acting
�2 agonist in people taking inhaled corticosteroids: See ben-
efits of addition of long acting inhaled �2 agonists in people with
mild, persistent asthma that is poorly controlled by inhaled corti-
costeroids, p 1973.

Harms: Versus placebo in people taking inhaled corticosteroids: The
systematic review found that leukotriene antagonists (given at a
higher than licensed dose) significantly increased the risk of liver
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enzyme elevation compared with placebo (13/280 [5%] with leu-
kotriene antagonists v 2/276 [0.7%] with placebo; RR 5.36, 95%
CI 1.40 to 20.40).77 The first subsequent RCT found similar adverse
effects between montelukast 10 mg once daily and placebo.78 The
most common adverse effects were influenza (11% with both
treatments), headache (9% with montelukast v 11% with placebo),
upper respiratory tract infection (5% with montelukast v 7% with
placebo), and worsening asthma (7% with montelukast v 5% with
placebo). Versus increasing inhaled steroids: The RCT compar-
ing added montelukast versus doubled dose of budesonide found
no significant difference between treatments in adverse effects at
12 weeks.79 It found that the most common adverse effects were
upper respiratory infection, worsening asthma, and headache (no
data reported).

Comment: None.

OPTION THEOPHYLLINE IN PEOPLE WITH MILD TO MODERATE,
PERSISTENT ASTHMA POORLY CONTROLLED BY INHALED
CORTICOSTEROIDS New

Rodolfo Dennis and Ivan Solarte

One RCT has found that adding theophylline improves peak expiratory
flow rate compared with continuing low dose corticosteroids plus placebo
after 6 months in people with mild to moderate, persistent asthma that
was poorly controlled with inhaled corticosteroids alone. One small RCT
found no significant difference in lung function or symptoms between
theophylline and formoterol (a long acting � agonist) or between
theophylline and zafirlukast (a leukotriene antagonist) after 3 months.

Benefits: Versus placebo: We found one RCT (155 people with persistent
asthma that was poorly controlled with inhaled corticosteroids)
which compared three treatments: continuing low dose inhaled
corticosteroids 200 �g twice daily plus placebo, continuing low
dose inhaled corticosteroids 200 �g twice daily plus slow release
theophylline 200 mg twice daily, and high dose inhaled corticoster-
oids (500 �g twice daily).80 It found that continuing low dose
corticosteroids plus theophylline improved morning and evening
peak expiratory flow rate (PEFR) (see glossary, p 1991) compared
with continuing low dose corticosteroids plus placebo after 6
months (mean change in morning PEFR: +4.4 L/minute with corti-
costeroids plus placebo v +21.8 L/minute with corticosteroids plus
theophylline; P value not reported; mean change in evening PEFR:
1.9 L/minute with corticosteroids plus placebo v 22.5 L/minute with
corticosteroids plus theophylline; P value not reported). Versus
leukotriene antagonists: We found one RCT (64 people with
moderate, persistent asthma not well controlled using budesonide
daily doses > 800 �g), which compared adding theophylline,
zafirlukast, or inhaled formoterol.54 It found no significant difference
between theophylline and zafirlukast in lung function at 3 months
(mean improvement in force expiratory volume in 1 second [FEV1]
[see glossary, p 1991] [% predicted]: 20.7% with adding zafirlukast
v 21.4% with adding theophylline; P value not reported). It found no
significant difference between theophylline and zafirlukast in
decrease in daily PEFR variability, daytime or night time asthma
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symptoms, or in mean number of rescue inhalations after 3
months. The RCT did not present results for asthma exacerbations.
Versus long acting �2 agonists: We found one RCT (64 people
with moderate, persistent asthma that was poorly controlled with
inhaled budesonide > 800 �g/day), which compared three added
treatments: theophylline, zafirlukast, and inhaled formoterol.54 It
found no significant difference between theophylline and formoterol
in improvement in FEV1, decrease in daily PEFR variability, daytime
or night time asthma symptoms, or in mean number or rescue
medications after 3 months (mean improvement in % predicted
FEV1: +21.4% with theophylline v +22.9% with formoterol;
P > 0.05, CI not reported). No asthma exacerbations in the study
period were reported.

Harms: Versus placebo: The RCT found no significant differences between
low dose steroids, low dose steroids plus theophylline, and high
dose inhaled steroids in any common self reported adverse effect
(dyspepsia, nausea, dry mouth, headache, coughing, bronchitis,
coryza, pharyngitis; P > 0.05 for all between group comparisons).80

Versus leukotriene antagonists or long acting �2 agonists: In
the RCT,54 adverse events, most commonly headache and dyspep-
sia, were more common with leukotriene than with theophylline
(31% with leukotriene antagonists v 20% with theophylline, P value
not reported), although event rates were the same for theophylline
and long acting �2 agonists (20%). There were no withdrawals
because of adverse events in any group.54

Comment: The search performed also found two systematic reviews comparing
theophylline with long acting �2 agonists. These reviews included
RCTs in people where inhaled steroid use was not required, not well
standardised, or not optimally titrated before study randomisation.
We, therefore, excluded these reviews. We identified one study
comparing oral theophylline versus inhaled formoterol and this will
be considered for inclusion when it is translated.81

QUESTION What are the effects of treatments for acute asthma?

J Mark FitzGerald

OPTION SPACER DEVICES/HOLDING CHAMBERS FOR DELIVERING
�2 AGONISTS IN ACUTE ASTHMA

One systematic review found no significant difference in forced expiratory
volume in 1 second, peak expiratory flow rate, rates of hospital
admission, or time spent in the emergency department between nebuliser
and spacer devices for delivering �2 agonists in people with acute but not
life threatening asthma.

Benefits: We found one systematic review (search date 1999, 13 RCTs,
non-hospitalised adults and children with acute asthma) comparing
holding chambers plus metered dose inhalers with nebulisers for
delivering �2 agonists.82 Results in adults and children were ana-
lysed separately (see asthma and other wheezing disorders in
children, p 328). In adults, there was no significant difference in
rates of hospital admission, length of time spent in the emergency
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department, or in peak expiratory flow rate and forced expiratory
volume in 1 second (FEV1) (see glossary, p 1991) (hospital admis-
sion: OR 1.12, 95% CI 0.45 to 2.76: time in the emergency
department: WMD +0.02 hours, 95% CI –0.40 hours to +0.44
hours). There was still no significant difference when the three RCTs
involving the most severely affected people (FEV1 < 30% predicted)
were included (WMD for FEV1 holding chamber v nebuliser –1.5%
predicted, 95% CI –8.3% to +5.3%). Symptoms were measured on
different scales and findings could not be combined.

Harms: The review found no significant difference in heart rates between
holding chambers and nebulisers (WMD with holding chamber v

nebuliser +1.6% of baseline, 95% CI –2.4% of baseline to +5.5%
of baseline).82

Comment: The review found no evidence of publication bias.82 To overcome
possible dose confounding, the review was confined to studies that
used multiple treatment doses titrated against the individuals’
responses. As studies excluded people with life threatening asthma
(see glossary, p 1991), results may not generalise to such people.

OPTION SYSTEMIC CORTICOSTEROIDS FOR ACUTE ASTHMA

Two systematic reviews and one subsequent RCT have found that early
treatment with systemic corticosteroids reduce admission and relapse
rates compared with placebo in people with acute asthma. One
systematic review and one small subsequent RCT found no significant
difference between oral and inhaled steroids after emergency
department discharge in relapse rates at 7–10 days in adults with acute
asthma.

Benefits: Versus placebo: We found two systematic reviews83,84 and one
subsequent RCT.85 The first review (search date 1991, 5 RCTs, 422
people) found that early use of systemic corticosteroids (oral, iv, or
im) significantly reduced hospital admissions compared with pla-
cebo in the emergency department (OR 0.47, 95% CI 0.27 to 0.79;
no significant heterogeneity among RCTs; P = 0.72).83 The second
review (search date 2001, 7 RCTs, about 320 people) compared
systematic steroids (im and oral) versus placebo after discharge
from the emergency department.84 It found that systemic corticos-
teroids significantly reduced relapse at 7–10 days and hospital
readmissions within 7 days compared with placebo (relapse rates 5
RCTs, 345 people: RR 0.35, 95% CI 0.17 to 0.73; NNT 13, 95%
CI 7 to 91; hospital readmissions 4 RCTs, 210 people: RR 0.32,
95% CI 0.11 to 0.94; NNT 16, 95% CI 7 to 125; no significant
heterogeneity was found). Corticosteroids significantly reduced the
use of �2 agonists (WMD –3.3 puffs/day, 95% CI –5.5 puffs/day to
–1.0 puff/day). The review found no clear difference between
intramuscular and oral corticosteroids.84 The subsequent RCT (259
adults and children, all given nebulised salbutamol [see glossary,
p 1991] for 5–20 minutes 1–3 times) compared single dose oral
prednisolone (30 mg if aged < 5 years or 60 mg if > 5 years) versus
placebo given in the emergency room or outpatient department.85 It
found that oral prednisolone significantly reduced hospital admis-
sion rate compared with placebo (37/140 [26%] with prednisolone
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v 50/119 [42%] with placebo; P < 0.01). Versus inhaled
steroids: We found two systematic reviews86,87 and one small
subsequent RCT.88 The first review (search date 2000) found four
RCTs in children but no RCTs in adults (see asthma and other
wheezing disorders of childhood, p 328).86 The second review
(search date 2001, 4 RCTs, 772 adults and 22 children) compared
oral corticosteroids (prednisone) versus high dose inhaled corticos-
teroids (≥ 2 mg daily beclomethasone dipropionate or equivalent) in
people with acute asthma after emergency department dis-
charge.87 It found no significant difference between oral and
inhaled steroids for relapse rate at 7–10 days (OR relapse 1.00,
95% CI 0.66 to 1.52; no significant heterogeneity among trials;
P = 0.88). We found one small subsequent RCT (40 adults aged
18–55 years with asthma exacerbation requiring hospital admis-
sion, peak expiratory flow rate [see glossary, p 1991] < 50% of
predicted while in emergency department).88 Treatment for the first
48 hours was with regular nebulised and then inhaled salbutamol
plus methylprednisolone 40 mg intravenously every 6 hours for
eight doses. Then people were randomised to inhaled flunisolide (8
puffs twice daily, 250 �g/puff) or oral prednisone 40 mg daily for 7
days. It found no significant difference between inhaled and oral
steroids in force expiratory volume in 1 second or symptoms
(change in force expiratory volume in 1 second [see glossary,
p 1991], baseline to 7 days: 1.6 L to 1.3 L with inhaled v 1.6 L to
2.3 L with oral steroids; P = 0.33; change in symptoms scores [no
details of scoring system reported]: 1.4 to 0.7 with inhaled v 1.3 to
0.4 with oral steroids; P = 0.39).

Harms: Systemic corticosteroids can cause the same adverse effects in
asthma as in other diseases, even when given for a short time (see
asthma and other wheezing disorders of childhood, p 328).

Comment: One RCT (413 adults presenting to general practitioners with acute
asthma) found no difference in rates of treatment failure with a
short course of oral corticosteroids versus a high dose of inhaled
fluticasone.89 Stopping treatment: We found no systematic
review but found 1 RCT (35 people admitted to hospital with acute
asthma who received 40 mg prednisone for 10 days).90 It found no
significant difference in morning peak expiratory flow rate between
tapering of prednisone over 1 week and abrupt stopping (mean
increase in peak expiratory flow rate: 45 L/minute with tapering v

43 L/minute with abrupt stopping; P = 0.82).90 Optimal dose and
duration of treatment: We found no systematic review. One RCT
(20 people) compared 1 week with 2 weeks of oral prednisone after
a 3 day course of intravenous methylprednisolone and found no
difference in peak expiratory flow rate and relapse rates.91 A second
RCT (47 people, 41 analysed ) compared 5 versus 10 days of oral
prednisolone in people who had been hospitalised with acute
asthma.92 It found no significant difference in lung function. All
three RCTs may have been too small to detect a clinically important
difference. The optimal duration of treatment is likely to depend on
the individual, the severity of the exacerbation, and use of concomi-
tant medications.
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OPTION INHALED CORTICOSTEROIDS FOR ACUTE ASTHMA

One systematic review has found that inhaled corticosteroids given in the
emergency department reduces hospital admission rates in adults
compared with placebo. One systematic review and one subsequent RCT
found no significant difference in relapse rates following emergency room
discharge between oral and inhaled steroids at 7–10 days. One
systematic review found no significant difference in relapse rates
between inhaled plus oral corticosteroids and oral corticosteroids alone
up to 24 days.

Benefits: Versus placebo: We found one systematic review (search date
2001, 3 RCTs, 188 adults).93 It found that inhaled corticosteroids
given in the emergency department significantly reduced admission
rates compared with placebo in people with acute asthma
(OR 0.38, 95% 0.18 to 0.79). Versus systemic steroids: See
benefits of systemic corticosteroids, p 1982. Plus oral
corticosteroids versus oral corticosteroids alone: We found
one systematic review (search date 1999, 3 RCTs, 909 adults).94 It
found no significant difference between inhaled plus oral corticos-
teroids and oral corticosteroids alone in relapse rates at day 7–10
or day 20–24 (day 7–10: OR 0.72, 95% CI 0.48 to 1.10; day
20–24: OR 0.68, 95% CI, 0.46 to 1.02).94

Harms: The reviews found no significant differences in adverse effects
between the groups, but one review commented that most of the
RCTs identified gave little information on adverse effects apart from
reporting that they were “rare”.94 See also harms of inhaled
corticosteroids under asthma and other wheezing disorders of
childhood, p 328.

Comment: None.

OPTION CONTINUOUS NEBULISED SHORT ACTING �2 AGONISTS
FOR ACUTE ASTHMA

One systematic review and one subsequent RCT found no significant
difference in admission rates between continuous and intermittent
nebulised short acting �2 agonists for hospital admission rates in adults.
The subsequent RCT also found no significant difference between
continuous and intermittent nebulised short acting �2 agonists in lung
function.

Benefits: We found one systematic review (search date 2001, 6 RCTs, 393
adults)95 and one additional RCT.96 The review found no significant
difference in admission rate between 1 hour of continuous and
2 hours of intermittent nebulised salbutamol (see glossary, p 1991)
(2.5–16 mg in first hour) after 1–3 hours (2 RCTs, 80 adults,
hospital admission rate: RR 0.68, 95% CI 0.33 to 1.38).95 The
included RCTs also used systemic steroids. The subsequent RCT
similarly found no significant difference in lung function or rate of
hospital admission between continuous and intermittent nebulised
salbutamol.96

Harms: Commonly reported mild adverse effects associated with frequent
dosing include tachycardia, tremor, and headache. Metabolic
abnormalities are less common and include hypokalaemia. One
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RCT included in the review found the highest rate of adverse effects
with high dose intermittent treatment. The most common adverse
effect was tremor (24% with intermittent high dose v 20% with
continuous high dose v 9% with hourly standard dose v 3% with
continuous standard dose).97

Comment: We found one RCT (46 adults in hospital), which addressed the
slightly different, but related, question of regular nebulised
salbutamol (5 mg every 4 hours) versus on demand salbutamol
2.5–5 mg.98 It found that on demand dosage significantly reduced
hospital stay, the proportion of nebulisations and palpitations (hos-
pital stay: 3.7 days with on demand salbutamol v 4.7 days with
regular salbutamol); proportion of nebulisations: geometric mean
7.0 with on demand salbutamol v 14 with regular salbutamol,
P = 0.003; palpitations: P = 0.05).

OPTION INTRAVENOUS SHORT ACTING �2 AGONISTS FOR ACUTE
ASTHMA

One systematic review found that intravenous delivery of short acting �2
agonists was no more effective than nebulised delivery in improving peak
expiratory flow rate at 60 minutes.

Benefits: We found one systematic review (search date not reported, 6 RCTs,
337 people) comparing intravenous with inhaled short acting �2
agonists.99 Five of the RCTs used nebulised delivery of inhaled �2
agonists, and one used intermittent positive pressure breathing. It
found that intravenous �2 agonists lowered peak expiratory flow rate
(see glossary, p 1991) at 60 minutes compared with inhaled, but
the difference was not significant (WMD +24.7 L/minute, 95% CI
–2.9 L/minute to +52 L/minute). It found no significant difference
in heart rate at 60 minutes between intravenous and inhaled �2
agonists (WMD +4.5 beats/minute, 95% CI –4.9 beats/minute to
+14 beats/minute).

Harms: The systematic review found that intravenous �2 agonists signifi-
cantly reduced the proportion of people with autonomic adverse
effects (including palpitations, tachycardia, hypertension, tremor,
headache, nausea, and vomiting) compared with inhaled �2 ago-
nists (53/153 [35%] with intravenous v 76/144 [53%] with inhaled;
OR 0.38, 95% CI 0.22 to 0.65).99 However the review found
significant heterogeneity between the studies for this analysis, so
the harms findings should be interpreted with caution.

Comment: One systematic review (search date 2000, 15 RCTs) compared
intravenous �2 agonists with inhaled �2 agonists or aminophylline
but did not compare intravenous with inhaled �2 agonists alone.100

It found no significant difference between treatments in peak
expiratory flow rate at 6 hours (7 RCTs, WMD: –3.4, 95% CI –21.6
to +14.7).100

OPTION IPRATROPIUM BROMIDE ADDED TO �2 AGONISTS IN
ACUTE ASTHMA

Two systematic reviews and one subsequent RCT have found that
ipratropium bromide plus salbutamol improves lung function compared
with salbutamol alone and is likely to reduce hospital admission in people
with severe acute asthma.
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Benefits: We found two systematic reviews101,102 and one subsequent
RCT.103 The first systematic review (search date 1999, 10 RCTs,
1483 people) found that inhaled ipratropium plus salbutamol (see
glossary, p 1991) significantly reduced hospital admissions com-
pared with salbutamol alone (5 RCTs, 1186 people; OR 0.62, 95%
CI 0.44 to 0.88; NNT 18, 95% CI 11 to 77).101 Meta-analysis of the
four RCTs that evaluated people with severe airflow obstruction
(forced expiratory volume in 1 second [FEV1] [see glossary, p 1991]
< 35%) found that additional treatment with ipratropium signifi-
cantly improved FEV1 over 90 minutes (effect size: 0.38, 95%
CI 0.05 to 0.67). The second systematic review (search date 1997,
10 RCTs, including 8 identified by the later reviews, 1377 people)
found that adding ipratropium bromide improved lung function
compared with adding salbutamol alone. It also found no significant
difference in hospital admissions, when assessing the same three
RCTs.102 The subsequent RCT (180 people with acute asthma,
mean FEV1 < 50%) compared salbutamol plus placebo versus
salbutamol plus ipratropium.103 It found that adding ipratropium
significantly improved peak expiratory flow rate (see glossary,
p 1991) (difference in improvement with ipratropium v placebo:
21%, 95% CI 3% to 38%) and FEV1 (difference in improvement with
ipratropium v placebo: 48%, 95% CI 20% to 76%). People taking
ipratropium were significantly less likely to require hospital admis-
sion at the end of the 3 hour trial period (20% with ipratropium v

39% with placebo; P = 0.01).

Harms: The reviews101,102 and the subsequent RCT103 found no significant
difference in adverse effects with the addition of ipratropium to
salbutamol versus salbutamol alone.

Comment: The authors of the second systematic review stated that only three
RCTs reported data in sufficient detail to be included in the analysis
of hospital admission rates.102

OPTION OXYGEN SUPPLEMENTATION FOR ACUTE ASTHMA

We found no systematic review or RCTs of oxygen in acute asthma.
However, consensus opinion and pathophysiology suggest that its role is
vital in acute asthma. One systematic review found no significant
difference between helium–oxygen mixture and air or oxygen in
pulmonary function tests at 60 minutes for adults and children.

Benefits: Oxygen alone: We found no systematic review or RCTs. Plus
helium versus air or oxygen: We found one systematic review
(search date 2002, 8 RCTs, adults and children aged 16 months to
55 years with acute asthma) that compared any mixture of helium
plus oxygen (heliox) versus air/oxygen mixtures.104 Co-interventions
included nebulised bronchodilators with and without steroids. It
found no significant difference between helium plus oxygen and
air/oxygen in peak expiratory flow rate (see glossary, p 1991) within
the first hour (overall WMD, 4 RCTs, 278 people: +3%, 95% CI –2%
to +8%). It found no significant difference in peak expiratory flow
rate between helium plus oxygen and air/oxygen whether or not
nebulised salbutamol (see glossary, p 1991) was used (WMD, 2
RCTs using nebulised salbutamol, 244 people: –0.03, 95% CI
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–6.43 to +6.37; WMD in 2 RCTs not using nebulised salbutamol,
34 people: +7.36, 95% CI –1.18 to +15.90). It found that helium
plus oxygen slightly improved dyspnoea compared with air/oxygen
(WMD in Dyspnoea Index, 2 RCTs, 34 people: 0.60, 95% CI 0.04 to
1.16).

Harms: We found no evidence of adverse effects associated with oxygen
alone. Plus helium versus air or oxygen: The systematic review
(search date 2000) did not report harms.104 One RCT identified by
the review found that one person became hypoxic with 70 : 30
helium : oxygen mixture and another RCT found one person with
dizziness with helium.104

Comment: The most severe stages of acute asthma are respiratory failure,
cardiopulmonary arrest, and death.12,13 Studies of near fatal
asthma suggest that hypoxia rather than arrhythmia account for
asthma deaths. It seems reasonable that supplemental oxygen
should continue to form a critical part of management even though
we found no RCTs providing direct evidence for this. Peak flow
readings vary depending on the viscosity of the gas being delivered
(helium is less dense than oxygen so non-standardised measures of
peak flow will increase relative to air, even if the mixture has no
effect on airway narrowing). It was not clear in all RCTs whether peak
flow readings were standardised for air and for helium–oxygen
mixtures. Evidence for routine use of heliox as a therapeutic option
in its own right is currently lacking.

OPTION MAGNESIUM SULPHATE FOR ACUTE ASTHMA

We found limited evidence from one systematic review and two
subsequent RCTs that intravenous magnesium improved lung function
compared with placebo in people with severe acute asthma. One
systematic review and three subsequent RCTs found no significant
difference between intravenous magnesium sulphate and placebo for
hospital admission rates.

Benefits: Intravenous magnesium sulphate: We found one systematic
review (search date 1998, 5 RCTs in adults, 2 RCTs in children, 665
people)105 and three subsequent RCTs.106–108 The review found no
significant difference between intravenous magnesium sulphate
and placebo in hospital admission rates (OR 0.31, 95% CI 0.09 to
1.02; significant heterogeneity among trials). Prespecified sub-
group analysis of adults with more severe airflow obstruction (5
RCTs, sample size not given; forced expiratory volume in 1 second
[FEV1] (see glossary, p 1991) < 30% at presentation, failure to
respond to initial treatment, or failure to improve beyond 60% in
FEV1 after 1 hour) found magnesium sulphate significantly
improved peak expiratory flow rate (see glossary, p 1991) and
reduced rates of hospital admission compared with placebo (hos-
pital admission rates: OR 0.10, 95% CI 0.04 to 0.27, no significant
heterogeneity; P > 0.1).105 The first subsequent RCT (33 evaluable
people) found no significant difference in hospital admissions
between intravenous magnesium sulphate and placebo (18% with
magnesium sulphate v 25% with placebo; RR 0.71, 95% CI 0.19 to
2.67).106 The second subsequent RCT (42 people with acute
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asthma receiving inhaled bronchodilators and iv corticosteroids)
found that intravenous magnesium sulphate significantly improved
peak expiratory flow rate (PEFR) at 60 minutes compared with
placebo. However, it did not reduce the proportion of people
admitted to hospital (PEFR: 174 L/minute with placebo v 212 L/
minute with magnesium sulphate; P = 0.04; hospital admission:
5/18 [28%] with magnesium sulphate v 5/24 [21%] with placebo;
RR 1.33, 95% CI 0.45 to 3.92).107 The third subsequent RCT (248
adults, FEV1 ≤ 30% predicted, all previously treated with methyl-
prednisolone and nebulised salbutamol [see glossary, p 1991])
found that intravenous magnesium sulphate (2 g iv given in the
emergency department) significantly improved lung function at
4 hours (mean difference in FEV1: 4.7% predicted, 95% CI 0.3% to
9.3%; P = 0.045). However, it found no significant difference in
hospital admission rates compared with placebo; hospital admis-
sion rates (39/122 [32%] with magnesium sulphate v 41/126
[32%] with placebo; P value not reported).108 Nebulised
magnesium sulphate: We found one RCT (35 people) that com-
pared salbutamol plus 0.9% sodium chloride with salbutamol plus
magnesium sulphate through a nebuliser.109 It found that magne-
sium sulphate significantly increased PEFR compared with 0.9%
sodium chloride (increase in PEFR after 10 minutes: 61% with
magnesium sulphate v 31% with sodium chloride; difference 30%,
95% CI 3% to 56%; P = 0.03).

Harms: The RCTs did not specifically address harms.

Comment: Further studies are needed to clarify the role of intravenous mag-
nesium sulphate in acute asthma. Two of the studies involved
treatment with aminophylline and one with ipratropium, both of
which have been found to affect hospital admission rates without
affecting the degree of airflow obstruction.110 The subgroup analy-
sis in the systematic review and larger RCTs involved intergroup and
intragroup analyses specified before the trial was conducted, and so
provides reasonably strong evidence of an effect.

OPTION MECHANICAL VENTILATION FOR SEVERE ACUTE ASTHMA

We found no RCTs comparing mechanical ventilation with or without
inhaled �2 agonists versus no mechanical ventilation in people with
severe acute asthma. Evidence from cohort studies support its use,
although ventilation is associated with a high level of morbidity.

Benefits: Versus no ventilation: We found no systematic review or RCTs.
Plus inhaled � agonists versus mechanical ventilation: We
found one systematic review (search date 2001) that evaluated the
role of inhaled � agonists for asthma in mechanically ventilated
people.111 It found no RCTs.

Harms: Mechanical ventilation is associated with hypotension, barotrauma,
infection, and myopathy, especially when prolonged paralysis is
required with muscle relaxants and systemic corticosteroids.112

Adverse effects reported in one retrospective study of 88 episodes
of mechanical ventilation were hypotension (20%), pulmonary
barotrauma (14%), and arrhythmia (10%).113
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Comment: Experience suggests that mechanical ventilation is a life saving
intervention needed by a small minority of people with severe acute
asthma. Cohort studies114,115 and one case series116 found fewer
deaths with controlled hypoventilation compared with ventilation in
which carbon dioxide levels were normalised (for which historical
cohorts and case series have reported mortality of
7.5–23.0%).113,117–119 Non-invasive ventilation has been used in
people with acute exacerbations of chronic obstructive lung dis-
ease,120 but requires prospective validation in people with acute
asthma. Future research should also focus on delivery of bronchodi-
lators, optimal use of muscle relaxants, and dose of corticosteroids.

OPTION SPECIALIST VERSUS GENERALIST CARE FOR ACUTE
ASTHMA

One systematic review found limited evidence that specialist care
improved outcomes in people with acute asthma compared with
generalist care.

Benefits: We found one systematic review (search date 1995, 2 RCTs in
adults and 2 RCTs in children, 10 observational studies).121 It found
limited evidence that specialist care improved outcomes compared
with generalist care and that shared care (see glossary, p 1991) is
as effective as usual outpatient care.121 The first RCT of adults in
the review (801 people attending a UK outpatient clinic) excluded
people with severe asthma.121 It found no significant difference
between integrated care and regular outpatient care for most
outcomes at 12 months (use of medication, primary care consul-
tation, hospital admissions, restrictions on normal activity, psycho-
logical morbidity, patient satisfaction). The second RCT (245 adults
admitted to emergency departments in the USA) found a significant
reduction in emergency room visits at 2 weeks when educational
information was provided by a nurses who themselves had asthma
compared with nurses who did not have asthma.121

Harms: The review did not report on harms of specialist compared with
generalist care.121

Comment: Many of the RCTs and observational studies in the systematic review
were small.121 One non-systematic review of RCTs and observa-
tional studies found that “expert based” care improved outcomes
compared with general care.122 One quasi-randomised trial (based
on day of attendance) identified by the non-systematic review
referred people from the emergency department either to specialist
care or routine general medical follow up.123 It found that people
receiving specialist care were significantly less likely to wake at night
(OR 0.24, 95% CI 0.11 to 0.52), suffer relapse requiring emer-
gency admission by 6 months (for 1 admission RR 0.56, 95%
CI 0.34 to 0.95; for 2 admissions RR 0.30, 95% CI 0.16 to 0.60),
or suffer multiple relapses. They were more likely to use inhaled
corticosteroids (OR 3.6, 95% CI 1.9 to 6.6) and sodium cromogly-
cate (RR 2.2, 95% CI 1.9 to 2.5).
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OPTION EDUCATION ABOUT ACUTE ASTHMA

One systematic review and one subsequent RCT provided evidence that
education to facilitate self management of asthma in adults reduced
hospital admission, unscheduled visits to the doctor, and days off work
compared with usual care. One subsequent RCT provided insufficient
evidence about effects of asthma education on quality of life or social
functioning at 6 months.

Benefits: We found one systematic review (search date 2002, 36 RCTs,
6090 people)124 and two subsequent RCTs.125,126 The included
studies compared the following types of self management with
usual care: optimal self management (including a written action
plan for self management of medications for exacerbations), plus
self monitoring plus regular medical review; self monitoring plus
regular review; self monitoring only; regular review only; and written
action plan but not optimal self management. Included studies
recruited people from hospital, emergency room, outpatient clinic,
general practice, and the community. It found that self manage-
ment education reduced hospital admissions, emergency room
visits, unscheduled visits to the doctor, days off work or school,
nocturnal asthma, and quality of life (hospital admissions: RR 0.64,
95% CI 0.50 to 0.82; emergency room visits: RR 0.82, 95%
CI 0.73 to 0.94; unscheduled visits to the doctor: RR 0.68, 95%
CI 0.56 to 0.81; days off work or school: RR 0.79, 95% CI 0.67 to
0.93; nocturnal asthma: RR 0.67, 95% CI 0.56 to 0.79; quality of
life: SMD 0.29, 95% CI 0.11 to 0.47). It found that optimal self
management that included a written plan significantly reduced
hospital admissions (9 RCTs; RR 0.58, 95% CI 0.43 to 0.77). It
found no significant difference between self management and usual
care in lung function (forced expiratory volume in 1 second [see
glossary, p 1991], 7 RCTs: SMD +0.097, 95% CI –0.024 to
+0.217). The first subsequent RCT (131 adults admitted to hospi-
tal with asthma).125 It found no significant difference between an
education programme (3 group sessions focused on improving self
management skills) and waiting list control on 12 out of 13 scales
of health and social functioning at 6 months (115 people included
in analysis; scales used were SF-36 and the Asthma Quality of Life
Questionnaire). The second subsequent RCT (280 adults admitted
to hospital with acute asthma) compared two 30 minute education
sessions plus a written action plan versus standard care.126 It found
that the educational intervention significantly reduced daytime
wheeze and night disturbance 1 month after discharge (no daytime
wheeze: OR 2.6, 95% CI 1.5 to 5.3; no night time disturbance:
OR 2.0, 95% CI 1.2 to 3.5). However, it found no significant
difference in activity limitation (no activity limitation; OR 1.5, 95%
CI 0.9 to 2.7). It found that the educational intervention decreased
hospital admissions at 12 months compared with usual care, but
the difference was not statistically significant (admission: 17% with
self management v 27% with usual care; OR 0.5, 95% CI 0.3 to
1.0).

Harms: The systematic review124 and subsequent RCTs125,126 gave no
information on adverse effects.
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Comment: The weight of evidence from other published RCTs and systematic
overviews supports the role of asthma education among people with
asthma.

GLOSSARY
Diurnal variation A characteristic of people with asthma is increased variation in
peak flow rates and forced expiratory volume in 1 second during the day. The
diurnal variation is sometimes expressed as the difference between maximum and
minimum values expressed as a fraction of the maximum value.
Forced expiratory volume in 1 second The volume breathed out in the first
second of forceful blowing into a spirometer, measured in litres.
Life threatening asthma An attack of such severity that the person usually
requires management in the emergency department. Some people require
endotracheal intubation and, usually in the initial stages of resuscitation, cannot
inhale bronchodilator treatment.
Peak expiratory flow rate The maximum rate that gas is expired from the lungs
when blowing into a peak flow meter or a spirometer. It is measured at an instant,
but the units are expressed as litres a minute.
Salbutamol A short acting �2 agonist known as albuterol in the USA.
Shared care Involves sharing care between outpatient specialist and general
practitioner.

Substantive changes
Low dose inhaled corticosteroids in people with mild, persistent asthma One
RCT added;33 categorisation unchanged.
Adding long acting �2 agonists Two RCTs added;52,56 categorisation unchanged.
Adding leukotriene antagonists alone in people with mild to moderate,
persistent asthma Four RCTs added;64,65,72,73 categorisation unchanged but
benefits data enhanced.
Leukotriene antagonists plus inhaled corticosteroids Two RCTs added;78,79

categorisation unchanged.
Systemic corticosteroids for acute asthma One RCT added;88 categorisation
unchanged.
Oxygen supplementation for acute asthma One systematic review added;104

categorisation unchanged.
Education about asthma One RCT added;126 categorisation unchanged but
benefits data enhanced.
Intravenous versus nebulised delivery of short acting �2 agonists No studies
added, but harms data reappraised and enhanced. Categorisation unchanged.
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TABLE 1 Classification of severity for chronic asthma (see text,
p 1969).

In the USA1

Asthma is classified by symptoms of severity. Using this system, even people
with mild, intermittent asthma can develop severe exacerbations if exposed to
appropriate stimuli.

Mild intermittent asthma Symptoms less than weekly with normal or
near normal lung function.

Mild persistent asthma Symptoms more than weekly but less than
daily with normal or near normal lung function.

Moderate persistent asthma Daily symptoms with mild to moderate variable
airflow obstruction.

Severe asthma Daily symptoms and frequent night symptoms,
and moderate to severe variable airflow
obstruction.

In the UK2

Chronic asthma in ambulatory settings is graded according to the amount of
medication required to keep symptoms controlled. People are classified
according to whether, for symptom control, they need:

Step 1 Occasional � agonists for symptomatic relief.
Step 2 In addition, regular, inhaled anti-inflammatory

agents (such as inhaled corticosteroids,
cromoglycate, or nedocromil).

Step 3 In addition, high dose inhaled corticosteroids
or low dose inhaled steroids plus long acting
inhaled �2 bronchodilator.

Step 4 In addition, high dose inhaled corticosteroids
plus regular bronchodilators.

Step 5 In addition, regular oral corticosteroids.
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Bronchiectasis
Search date September 2003

Nick ten Hacken, Huib Kerstjens, and Dirkje Postma

QUESTIONS

Effects of treatments in people with bronchiectasis
but without cystic fibrosis . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .1999

INTERVENTIONS

Likely to be beneficial
Exercise or physical training (likely

to improve exercise capacity and
quality of life) New . . . . . .1999

Unknown effectiveness
Inhaled steroids . . . . . . . . . .2001
Long acting �2 agonists . . . . .2001

Mucolytics (bromhexine or
deoxyribonuclease) . . . . . .2000

Oral steroids . . . . . . . . . . . . .2001

See glossary, p 2002

Key Messages

¶ Exercise or physical training One systematic review found that inspiratory
muscle training improved quality of life and exercise endurance compared with
no intervention or sham training in people with non-cystic fibrosis bronchiectasis.

¶ Inhaled steroids One systematic review found insufficient evidence from two
small RCTs to compare inhaled steroids versus placebo in people with bron-
chiectasis not due to a specific congenital disease.

¶ Long acting �2 agonists One systematic review identified no RCTs comparing
long acting �2 agonists versus placebo or other treatments in people with
non-cystic fibrosis bronchiectasis.

¶ Mucolytics (bromhexine or deoxyribonuclease) One systematic review
found insufficient evidence from three RCTs to compare the effects of brom-
hexine or recombinant human deoxyribonuclease versus placebo in people
with non-cystic fibrosis bronchiectasis.

¶ Oral steroids One systematic review found no RCTs comparing steroids versus
placebo, no treatment, or any other pharmacological or non-pharmacological
treatment in people with non-cystic fibrosis bronchiectasis.
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DEFINITION Bronchiectasis is defined as irreversible widening of medium sized
airways (bronchi) in the lung. It is characterised by inflammation,
destruction of bronchial walls, and chronic bacterial infection. The
condition may be limited to a single lobe or lung segment, or it may
affect one or both lungs more diffusely. Clinically, the condition
manifests as chronic cough and chronic overproduction of sputum
(up to about 500 mL daily), which is often purulent.1 People with
severe bronchiectasis may have life threatening haemoptysis and
may develop features of chronic obstructive airways disease, such
as wheezing, chronic respiratory failure, pulmonary hypertension,
and right sided heart failure.

INCIDENCE/
PREVALENCE

We found few reliable data. Incidence has declined over the past 50
years and prevalence is low in higher income countries. Prevalence
is much higher in poorer countries and is a major cause of morbidity
and mortality.

AETIOLOGY/
RISK FACTORS

Bronchiectasis is most commonly a long term complication of
previous lower respiratory infections such as measles pneumonitis,
pertussis, and tuberculosis. Foreign body inhalation and allergic,
autoimmune, and chemical lung damage also predispose to the
condition.2 Underlying congenital disorders such as cystic fibrosis,
cilial dysmotility syndromes, �1 antitrypsin deficiency, and congeni-
tal immunodeficiencies may also predispose to bronchiectasis and
may be of greater aetiological importance than respiratory infection
in higher income countries. Cystic fibrosis is the most common
congenital cause.

PROGNOSIS Bronchiectasis is a chronic condition with frequent relapses of
varying severity. Long term prognosis is variable. Data on morbidity
and mortality are sparse.3 Bronchiectasis frequently coexists with
other respiratory disease, making it difficult to distinguish prognosis
for bronchiectasis alone.

AIMS OF
INTERVENTION

To alleviate symptoms; to reduce morbidity and mortality.

OUTCOMES Primary outcomes: Quality of life, admission to hospital, days off
work, exacerbation and infection rates, haemoptysis, respiratory
failure, mortality, and adverse effects of treatment. Secondary
outcomes: Sputum volume and lung function indices. We reported
secondary outcomes only if trials did not include primary outcomes.

METHODS Clinical Evidence search and appraisal September 2003.

QUESTION What are the effects of treatments in people with
bronchiectasis but without cystic fibrosis?

OPTION EXERCISE OR PHYSICAL TRAINING New

One systematic review found that inspiratory muscle training improved
quality of life and exercise endurance compared with no intervention or
with sham training in people with non-cystic fibrosis bronchiectasis.
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Benefits: We found one systematic review (search date not reported, 2 RCTs
published in abstract form only, 43 people with non-cystic fibrosis
bronchiectasis).4 We found no subsequent RCTs. Both RCTs com-
pared inspiratory muscle training (IMT; see glossary, p 2002) versus
either no intervention or sham IMT for 8 weeks. The review found
that IMT significantly improved exercise endurance and quality of
life compared with control (endurance [method of assessment not
described]: WMD 264 m, 95% CI 16.4 m to 512 m; quality of life
[measured on CRQ scale; see glossary, p 2002]: WMD 12.4, 95%
CI 2.38 to 22.48). The review found no RCTs examining other
clinical outcomes.

Harms: The two RCTs did not report anything about adverse effects.4

Comment: None.

OPTION MUCOLYTICS (BROMHEXINE AND DEOXYRIBONUCLEASE)

One systematic review found insufficient evidence from three RCTs to
compare the effects of bromhexine or recombinant human
deoxyribonuclease versus placebo in people with non-cystic fibrosis
bronchiectasis.

Benefits: We found one systematic review in people with non-cystic fibrosis
bronchiectasis (search date 2003, 3 double blind RCTs, total
number of people not reported).5 Bromhexine: The review identi-
fied one RCT (45 people with acute exacerbation of bronchiectasis
[defined as morning cough and > 20 mL sputum]) comparing
bromhexine (30 mg 3 times daily) versus placebo. It found that
bromhexine significantly reduced sputum volume compared with
placebo after about 2 weeks (WMD –21.5%, 95% CI –38.9% to
–4.1%). The review found that bromhexine also improved some
symptom scores compared with placebo, although the clinical
importance of these score changes is uncertain (see comment
below). Recombinant human deoxyribonuclease (rhDNase):
The review identified two RCTs comparing rhDNase aerosol versus
placebo. The first RCT (number of people not reported) found no
significant difference between rhDNase (2.5 mg in 2.5 mL, once or
twice daily) and placebo in lung function or infection rates (time to
outcome not stated; infection rates reported for once daily dose:
4/21 [19%] with placebo v 0/21 [0%] with rhDNase; P > 0.1; no
further numerical data reported). The second RCT also found similar
exacerbation rates between rhDNase (twice daily for 24 weeks) and
placebo (AR for exacerbation in 168 days: 0.66 with rhDNase v

0.56 with placebo; RR 1.17; CI not reported).

Harms: Bromhexine: The review did not report on harms.5 Recombinant
human deoxyribonuclease: In one included RCT, more people had
influenza type symptoms with rhDNase (5 mg daily) than with
placebo (4 people with rhDNase v 0 with placebo).5 Other adverse
effects were not specifically reported.

Comment: One included RCT found that bromhexine significantly improved
symptom scores compared with placebo for “difficulty with expec-
toration”, “cough”, and “quality of sputum” after about 2 weeks.5

The clinical importance of effects on these scores are uncertain.
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OPTION INHALED STEROIDS

One systematic review found insufficient evidence from two small RCTs
about the effects of inhaled steroids compared with placebo in people
with bronchiectasis not due to a congenital disease.

Benefits: We found one systematic review (search date 2001, 2 double blind
RCTs, 54 people with bronchiectasis not due to congenital disease
or focal airway obstruction).6 The included RCTs compared inhaled
steroids (beclomethasone 1500 �g daily or fluticasone 1000 �g
daily) versus placebo. The review found no significant difference
between inhaled steroids and placebo in symptom scores (75 mm
visual analogue scale for steroids v placebo: mean improvement in
cough score +5 mm, 95% CI –28 to +38 mm; mean improvement
in dyspnoea score +4 mm, 95% CI –33 to +41 mm), lung function
indices (improvement in forced expiratory volume in 1 second:
+0.4 L/minute, 95% CI –2.2 L/minute to +1.0 L/minute; improve-
ment in forced vital capacity: +0.6 L, 95% CI –0.1 to +1.3 L), or
sputum volume (reduction in sputum volume: +0.2 mL daily, 95%
CI –0.4 mL daily to +0.7 mL daily) after 4–6 weeks. The review
reported that the RCTs lacked power to exclude clinically important
effects.

Harms: The review gave no information on harms.6

Comment: None.

OPTION ORAL STEROIDS

One systematic review found no RCTs comparing steroids versus placebo,
no treatment, or any other pharmacological or non-pharmacological
treatment in people with non-cystic fibrosis bronchiectasis.

Benefits: We found one systematic review (search date 2002), which identi-
fied no RCTs in people with bronchiectasis without cystic fibrosis.7

We found no subsequent RCTs.

Harms: We found no RCTs.

Comment: None.

OPTION LONG ACTING �2 AGONISTS

One systematic review identified no RCTs comparing long acting �2
agonists versus placebo or other treatments in people with non-cystic
fibrosis bronchiectasis.

Benefits: We found one systematic review (search date 2002), which identi-
fied no RCTs in people with bronchiectasis without cystic fibrosis.8

We found no subsequent RCTs.

Harms: We found no RCTs.

Comment: None.
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GLOSSARY
Inspiratory muscle training (IMT) People are required to breathe through
inspiratory orifices of progressively decreasing diameter, with the goal of increasing
the load on the respiratory muscles. Another way is to use a threshold loading
device that permits inspiration to commence only after a certain threshold mouth
pressure is reached. The threshold pressure can be set by means of a weighted
plunger. In most programmes, subjects have to train 30 minutes a day, for 5 days
a week.
Chronic Respiratory (Disease) Questionnaire (CRQ) A 20 item questionnaire
dealing with dimensions of dyspnoea, fatigue, patients’ sense of control over
disease (mastery), and emotional dysfunction. A trained interviewer needs 20 min-
utes to complete it. Answers are scored on a seven point scale ranging from 1,
which indicates maximum impairment, to 7, which indicates no impairment.
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Chronic obstructive pulmonary disease
Search date June 2003

Huib Kerstjens, Dirkje Postma, and Nick ten Hacken

QUESTIONS

Effects of maintenance drug treatment in stable chronic obstructive
pulmonary disease . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .2007
Effects of smoking cessation interventions in stable chronic obstructive
pulmonary disease New . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .2023

INTERVENTIONS

MAINTENANCE OF DRUG
TREATMENT

Beneficial
Inhaled anticholinergics (improve

exacerbation rate, symptoms,
and FEV1 compared with
placebo) . . . . . . . . . . . . . .2007

Inhaled anticholinergics plus �2
agonists (improve FEV1 more
than either drug alone). . . .2012

Inhaled �2 agonists (imrpove
symptoms and FEV1 compared
with placebo). . . . . . . . . . .2009

Inhaled corticosteroids plus long
acting �2 agonists (improve
exacerbation rate, symptoms,
quality of life, FEV1 compared
with either drug
alone) New . . . . . . . . . . .2018

Likely to be beneficial
Inhaled anticholinergics (improve

FEV1 compared with �2
agonists) . . . . . . . . . . . . . .2013

Long term domiciliary oxygen
(beneficical in people with severe
hypoxaemia) . . . . . . . . . . .2021

Mucolytics (improve exacerbation
rates)* . . . . . . . . . . . . . . .2020

Trade off between benefits and
harms

Inhaled corticosteroids (improve
exacerbation rates, but may have
long term harms) . . . . . . . .2015

Theophyllines . . . . . . . . . . . .2014

Unknown effectiveness
�1 Antitrypsin infusion . . . . . .2022
Deoxyribonuclease . . . . . . . .2023
Prophylactic antibiotics . . . . .2021

Unlikely to be beneficial
Oral corticosteroids (evidence of

harm but no evidence of long
term benefits) . . . . . . . . . .2015

Oral versus inhaled corticosteroids
(evidence of harm but no
evidence of long term
benefits) . . . . . . . . . . . . . .2017

SMOKING CESSATION
INTERVENTIONS

Beneficial
Psychosocial plus pharmacological

interventions New . . . . . . .2024

Unknown effectiveness
Pharmacological interventions

alone New . . . . . . . . . . . .2024
Psychosocial interventions alone

New . . . . . . . . . . . . . . . .2021

To be covered in future updates
Acute exacerbations of chronic

obstructive pulmonary disease
Vaccination against influenza and

pneumococcus

See glossary, p 2026

*Extrapolated from studies of
different types of pulmonary
disease, including chronic
obstructive pulmonary disease
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Key Messages

Maintenance drug
¶ We found no evidence about effects of most interventions on progression of

chronic obstructive pulmonary disease (measured by decline in lung function).
However, we found good evidence from RCTs that inhaled corticosteroids do not
prevent decline in lung function.

¶ Inhaled anticholinergics (improve exacerbation rate, symptoms, and
forced expiratory volume in 1 second) RCTs have found that inhaled
anticholinergics improve forced expiratory volume in 1 second (FEV1), exercise
capacity, and symptoms compared with placebo. One large RCT found that
adding ipratropium to a smoking cessation programme had no significant
impact on decline in FEV1 over 5 years. RCTs found that inhaled tiotropium (a
long acting anticholinergic drug) reduced exacerbation rates compared with
placebo or ipratropium.

¶ Inhaled anticholinergics plus �2 agonists (improve forced expiratory
volume in 1 second more than either drug alone) RCTs have found that
combining a �2 agonist with an anticholinergic drug for 2–12 weeks modestly
but significantly improves FEV1 compared with either drug alone. One RCT
found that, when combined with an anticholinergic drug, a long acting �2
agonist improved FEV1 second and peak expiratory flow rate significantly more
than a short acting �2 agonist. We found no RCTs of long term treatment
comparing anticholinergics plus �2 agonists with placebo.

¶ Inhaled �2 agonists (improve symptoms and forced expiratory volume in
1 second) RCTs have found that inhaled �2 agonists for 1 week to 12 months
improve FEV1 and improve symptoms compared with placebo. One RCT found
that long acting inhaled �2 agonists reduced exacerbation rates compared with
placebo, although two other RCTs did not find a significant difference in
exacerbation rates.

¶ Inhaled corticosteroids plus long acting �2 agonists (improve exacerba-
tion rate, symptoms, quality of life, forced expiratory volume in 1
second) RCTs have found that the combination of an inhaled corticosteroid
plus a long acting �2 agonist in one inhaler reduced exacerbation rates and
improved lung function, symptoms, and health related quality of life compared
with placebo. In general, the combination was more effective than inhaled
corticosteroid alone or long acting �2 agonist alone, although this difference
was not significant for all outcomes.

¶ Inhaled anticholinergics versus �2 agonists (improve forced expiratory
volume in 1 second compared with �2 agonists) RCTs have found that 3
months of a short acting inhaled anticholinergic improved FEV1 compared with
short acting �2 agonists. RCTs have found inconsistent evidence about effects
of short acting inhaled anticholinergics compared with long acting �2 agonists
for up to 3 months. Two RCTs found that 6 months of a long acting inhaled
anticholinergic significantly improved FEV1 compared with a long acting inhaled
�2 agonist.

¶ Long term domiciliary oxygen (beneficial in people with severe hypox-
aemia) One RCT in people with severe daytime hypoxaemia found that
domiciliary oxygen improved survival compared with no domiciliary oxygen. A
second RCT in people with severe hypoxaemia found that continuous oxygen
reduced mortality compared with nocturnal oxygen. Three RCTs in people with
milder hypoxaemia or with nocturnal hypoxaemia only, found no significant
difference in mortality between long term domiciliary oxygen and no oxygen.
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¶ Mucolytics (improve exacerbation rate) Two systematic reviews found that
mucolytics for 3–24 months may reduce the frequency and duration of
exacerbations in people with chronic bronchitis compared with placebo.
However, it is not clear whether these effects are generalisable to people with
chronic obstructive pulmonary disease.

¶ Inhaled corticosteroids (improve exacerbation rates, but may have long
term harms) RCTs have found no significant difference between inhaled
corticosteroids and placebo in lung function (FEV1) over 10 days to 10 weeks.
However, one systematic review and subsequent RCTs lasting at least 6 months
suggested that inhaled steroids increased FEV1 during the first 3–6 months of
use, although we found evidence of no effect on subsequent decline in lung
function. One systematic review and subsequent RCTs found that long term
inhaled steroids reduced the frequency of exacerbations compared with pla-
cebo. Long term inhaled steroids may predispose to adverse effects, including
skin bruising, and oral candidiasis.

¶ Theophyllines One systematic review has found that theophyllines slightly
improve FEV1 compared with placebo after 3 months. One large RCT found that
theophyllines improved FEV1 compared with placebo after 12 months’ treat-
ment. The usefulness of these drugs is limited by adverse effects and the need
for frequent monitoring of blood concentrations.

¶ �1 Antitrypsin infusion One RCT in people with �1 antitrypsin deficiency and
moderate emphysema found no significant difference between �1 antitrypsin
infusion and placebo in the decline in FEV1 after 1 year.

¶ Deoxyribonuclease We found no RCTs comparing the long term effects of
deoxyribonuclease with placebo.

¶ Prophylactic antibiotics One systematic review found limited evidence of a
small reduction in exacerbation rates and days with disability with prophylactic
antibiotics. These benefits probably do not outweigh the harms of antibiotics,
especially the development of antibiotic resistance. All the identified RCTs were
conducted more than 30 years ago, and the results are unlikely to apply to
current practice.

¶ Oral corticosteroids (evidence of harm but no evidence of long term
benefits) We found no RCTs on long term benefits. One systematic review has
found that oral corticosteroids for 2–4 weeks improve FEV1 compared with
placebo. Long term systemic corticosteroids are associated with serious
adverse effects, including osteoporosis and diabetes.

¶ Oral versus inhaled corticosteroids (evidence of harm but no evidence of
long term benefits) Three RCTs provided insufficient evidence about effects of
oral compared with inhaled corticosteroids over 2 weeks. We found no RCTs of
long term treatment with oral compared with inhaled corticosteroids. Long term
oral corticosteroids are associated with serious adverse effects, including
osteoporosis and diabetes.

Smoking cessation interventions New
¶ Psychosocial plus pharmacological interventions One large RCT in people

with mild chronic obstructive pulmonary disease found that nicotine gum plus
a psychosocial smoking cessation and abstinence maintenance programme
(with or without ipratropium) slowed the decline of FEV1, and reduced respira-
tory symptoms and lower respiratory illnesses, but increased weight gain
compared with usual care (without psychosocial intervention). The RCT found
no significant difference between treatments in all cause mortality at 5 years.

¶ Pharmacological interventions alone One systematic review found no RCTs
in people with chronic obstructive pulmonary disease.
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¶ Psychosocial interventions alone We found no systematic reviews or RCTs in
people with chronic obstructive pulmonary disease.

DEFINITION Chronic obstructive pulmonary disease is characterised by chronic
bronchitis or emphysema. Emphysema is abnormal permanent
enlargement of the air spaces distal to the terminal bronchioles,
accompanied by destruction of their walls and without obvious
fibrosis. Chronic bronchitis is chronic cough or mucus production for
at least 3 months in at least 2 successive years when other causes
of chronic cough have been excluded.1

INCIDENCE/
PREVALENCE

Chronic obstructive pulmonary disease mainly affects middle aged
and elderly people. In 1998, the World Health Organization esti-
mated that chronic obstructive pulmonary disease was the fifth
most common cause of death worldwide, responsible for 4.2% of all
mortality (estimated 2 249 000 deaths in 1998).2 Both morbidity
and mortality are rising. Estimated prevalence in the USA has risen
by 41% since 1982, and age adjusted death rates rose by 71%
between 1966 and 1985. All cause age adjusted mortality declined
over the same period by 22% and mortality from cardiovascular
diseases by 45%.1 In the UK, physician diagnosed prevalence was
2% in men and 1% in women between 1990 and 1997.3

AETIOLOGY/
RISK FACTORS

Chronic obstructive pulmonary disease is largely preventable. The
main cause is exposure to cigarette smoke. The disease is rare in
lifelong non-smokers (estimated incidence 5% in 3 large repre-
sentative US surveys from 1971–1984), in whom “passive” expo-
sure to environmental tobacco smoke has been proposed as a
cause.4,5 Other proposed causes include airway hyperresponsive-
ness, air pollution, and allergy.6–8

PROGNOSIS Airway obstruction is usually progressive in those who continue to
smoke, resulting in early disability and shortened survival. Smoking
cessation reverts the rate of decline in lung function to that of
non-smokers.9 Many people will need medication for the rest of
their lives, with increased doses and additional drugs during
exacerbations.

AIMS OF
INTERVENTION

To alleviate symptoms; to prevent exacerbations; to preserve opti-
mal lung function; and to improve activities of daily living, quality of
life, and survival.10

OUTCOMES Short and long term changes in lung function, including changes in
forced expiratory volume in 1 second (FEV1) (see glossary, p 2026);
exercise tolerance; peak expiratory flow rate (see glossary, p 2026);
frequency, severity, and duration of exacerbations; symptom scores
for dyspnoea; quality of life; and survival. Symptom and quality of
life scores include the St George’s Respiratory Questionnaire, which
is rated on a scale from 0 to 100 (a 4 point change is considered
clinically important); the Transitional Dyspnoea Index, which is rated
from –9 to +9 (a 1 point change is considered clinically important),
and the Chronic Respiratory Disease Questionnaire, which is rated
from 1 to 7 (a 0.5 point change is considered clinically important).
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QUESTION What are the effects of maintenance treatment in
stable chronic obstructive pulmonary disorder?

OPTION INHALED ANTICHOLINERGICS

RCTs have found that inhaled anticholinergics improve forced expiratory
volume in 1 second, exercise capacity, and symptoms compared with
placebo. One large RCT found that adding ipratropium to a smoking
cessation programme had no significant impact on decline in forced
expiratory volume in 1 second over 5 years. RCTs found that inhaled
tiotropium (a long acting anticholinergic drug) reduced exacerbation rates
compared with placebo or ipratropium.

Benefits: Short term short acting anticholinergics: We found no system-
atic review that assessed effects on lung function. We found many
small placebo controlled RCTs. Most found a significant effect in
favour of ipratropium.11–14 We found four larger RCTs comparing
ipratropium versus placebo15–18 and one systematic review com-
paring any anticholinergic drug versus placebo.19 The first two of
these RCTs (276 people15 and 405 people16) compared ipratro-
pium (36 �g 4 times daily) versus placebo and salmeterol for 12
weeks. In both RCTs, ipratropium significantly improved baseline
forced expiratory volume in 1 second (FEV1) (see glossary, p 2026)
compared with placebo (results presented graphically). The third
RCT (780 people) compared ipratropium (40 �g 4 times daily)
versus placebo and versus formoterol (formoterol) for 12 weeks.17

It found that ipratropium significantly improved FEV1 compared with
placebo (improvement in average FEV1 over 12 hours after medi-
cation 137 mL, 95% CI 88 mL to 186 mL). It found no significant
difference in morning premedication peak expiratory flow rate (see
glossary, p 2026), symptoms, quality of life scores, or need for
rescue bronchodilators. The fourth RCT (183 people with moderate
to severe chronic obstructive pulmonary disease [COPD], mean
FEV1 40% of predicted, mean age 64 years) compared three
treatments: ipratropium (80 �g 3 times daily), formoterol (18 �g
twice daily), and placebo.18 It found no significant difference
between ipratropium and placebo in shuttle walking distance at
12 weeks (mean increase from baseline: 15.3 m with ipratropium v

6.1 m with placebo; P not reported, baseline mean distance
325 m). The systematic review (search date 1999) assessed
changes in exercise capacity with anticholinergic drugs versus
placebo.19 Meta-analysis was not performed because of heteroge-
neity in design and outcomes among studies. Sixteen of the 17
RCTs found that anticholinergic drugs improved exercise capacity
compared with placebo. Short term long acting
anticholinergics: We found three RCTs comapring the effects on
lung function of tiotropium (a long acting anticholinergic, 18 �g/day)
versus placebo or versus ipratropium.20–22 The first RCT (169
people) compared tiotropium versus placebo for 4 weeks. It found
that tiotropium significantly improved FEV1 during the first 6 hours
after treatment compared with placebo and significantly increased
trough FEV1 24 hours after the last dose (mean improvement in
post-dose FEV1: +0.13 L with tiotropium v –0.02 L with placebo;
P < 0.05; mean trough FEV1: +0.07 L with tiotropium v –0.03 L
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with placebo, CI not reported; P < 0.05).20 The second RCT (478
people) compared tiotropium versus placebo for 92 days. It found
that tiotropium significantly improved FEV1 during the first 3 hours
after treatment (P < 0.001), increased the peak response (CI not
reported; P < 0.001; results presented graphically), and improved
symptoms.21 The third RCT (288 people, average age 65 years)
compared tiotropium (18 �g/day) versus ipratropium (40 �g 4 times
daily) for 13 weeks.22 It found that tiotropium significantly increased
post-dose FEV1 and significantly increased mean trough FEV1

compared with ipratropium (mean FEV1 6 hours after treatment on
first day: 0.24 L with tiotropium v 0.18 L with ipratropium; differ-
ence 0.06 L, 95% CI 0.02 L to 0.09 L; trough FEV1: 0.15 L v 0.01 L
with ipratropium; difference 0.13 L, 95% CI 0.09 L to 0.18 L). Long
term treatment with ipratropium or tiotropium: We found five
RCTs (4 publications).9,23–25 The first RCT (5887 smokers aged
35–60 years with spirometric signs of early COPD; FEV1 75%
predicted) compared three interventions over a 5 year period: an
intensive 12 session smoking cessation programme combining
behaviour modification and use of nicotine gum; the same smoking
intervention programme plus ipratropium three times daily; or usual
care.9 Although decline in FEV1 was significantly slower in people in
both smoking cessation groups compared with usual care, adding
ipratropium had no significant effect (5 year mean cumulative
decline in FEV1 before bronchodilator: usual care 249 mL, 95%
CI 236 mL to 262 mL; smoking programme plus ipratropium
188 mL, 95% CI 175 mL to 200 mL; smoking programme plus
placebo 172 mL, 95% CI 159 mL to 185 mL). The second RCT (921
people) compared tiotropium (18 �g/day) versus placebo for 1
year.23 It found that tiotropium significantly improved mean trough
FEV1 compared with placebo 3 and 24 hours after dosing (mean
improvement compared with placebo at 3 hours: 140–220 mL; P
value not reported; at 24 hours: 120–150 mL; P < 0.01). It also
found that tiotropium significantly reduced exacerbations and hos-
pital admissions compared with placebo (exacerbations per patient
year: 0.76 with tiotropium v 0.95 with placebo; P < 0.05; admis-
sion to hospital for COPD exacerbation: 5.5% with tiotropium v

9.4% with placebo; P < 0.05).23 The third RCT found that 1 year of
tiotropium (18 �g/day) significantly improved trough FEV1 and
health related quality of life and reduced exacerbations compared
with ipratropium (40 �g 4 times daily) at 1 year (improvement in
FEV1 with tiotropium v ipratropium: 150 mL; P < 0.001; quality of
life: AR for 4 unit improvement in the St George’s Respiratory
Questionnaire 52% with tiotropium v 35% with ipratropium;
P = 0.001; exacerbations in 1 year: 0.73 with ipratropium v 0.96
with ipratropium per patient year; P = 0.006).24 It found no signifi-
cant difference between tiotropium and ipratropium in admissions
for COPD exacerbation at 1 year (7.3% with tiotropium v 11.7% with
ipratropium; P = 0.11).24 The fourth and fifth RCTs were combined
in a single report (total of 1207 people, mean age 64 years, mean
baseline FEV1 from 1.07 to 1.12 L across treatment groups) that
compared three treatments over 6 months: tiotropium 18 �g once
daily; salmeterol 50 �g twice daily; and placebo.25 The RCTs found
that tiotropium significantly increased predose FEV1 and quality of
life and reduced exacerbations compared with placebo, but found
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no significant difference between treatments in hospitalisations for
exacerbations (increase in FEV1 compared with placebo: 0.12 L
with triotropium; P < 0.01; improvement in St George’s Respiratory
Questionnaire: 4.2 with triotropium v 1.5 with placebo; P < 0.05;
exacerbations per person per year: 1.07 with triotropium v 1.49
with placebo; P < 0.05; hospitalisations per person per year: 0.15
with tiotropium v 0.10 with placebo; P not reported).

Harms: One RCT (233 people with asthma or COPD) found that continuous
treatment with bronchodilators (ipratropium plus fenoterol) caused
a significantly faster decline in lung function than as needed
treatment (144 people, –0.07 L/year with continuous treatment v

–0.02 L/year with as needed treatment; P < 0.05, CI not
reported).26 One RCT comparing ipratropium with placebo found
similar rates of adverse events between treatment groups.18 Long
term treatment with ipratropium or tiotropium: The first RCT of
long term treatment found no significant difference between iprat-
ropium and placebo in serious adverse events (cardiac symptoms,
hypertension, skin rashes, and urinary retention: 1.2% with ipratro-
pium v 0.8% with placebo), and dry mouth was the most common
mild adverse effect.9 The long term RCT comparing tiotropium
versus placebo found similar rates of adverse effects, except for dry
mouth (16.0 % with tiotropium v 2.7 % with placebo; P < 0.05).23

One RCT found dry mouth was significantly more common with
tiotropium compared with ipratropium (12.1% with tiotropium v

6.1% with ipratropium; P < 0.05).24 The report of two RCTs found
that tiotropium significantly increased dryness of the mouth com-
pared with placebo (8.2% v 2.3%; P not reported).25

Comment: RCTs of long term treatment found no evidence that people devel-
oped tachyphylaxis in response to the bronchodilating effect of
ipratropium or tiotropium over a 1–5 year period.9,23

OPTION INHALED �2 AGONISTS

RCTs have found that inhaled �2 agonists for 1 week to 12 months
improve forced expiratory volume in 1 second and improve symptoms
compared with placebo. One RCT found that long acting inhaled �2
agonists reduced exacerbation rates compared with placebo, although
two other RCTs found no significant difference in exacerbation rates.

Benefits: Short term treatment with short acting �2 agonists: We found
one systematic review (search date 2002, 9 crossover RCTs, 264
people with stable chronic obstructive pulmonary disease [COPD])
comparing short acting �2 agonists versus placebo for at least 1
week.27 It found that �2 agonists delivered by metered dose inhaler
slightly but significantly increased forced expiratory volume in 1
second (FEV1) (see glossary, p 2026) compared with placebo
(WMD 0.14 L, 95% CI 0.04 L to 0.25 L), and significantly improved
daily breathlessness score (results reported as SMD; P < 0.001).
There was no significant difference between treatments in exercise
tolerance (4 RCTs), although the trials were small and the results
were heterogeneous. Short term treatment with long acting �2
agonists: We found one systematic review (search date 2001, 8
RCTs of salmeterol, duration 4–16 weeks, 979 people)28 and five
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subsequent RCTs.16–18,29,30 The review found no significant differ-
ence between salmeterol and placebo in FEV1 (4 RCTs, 717 people;
SMD +0.14 L, 95% CI –0.16 L to +0.44 L; see comment below).28

Other outcomes could not be pooled. The first subsequent RCT
(478 people) found that salmeterol (42 �g twice daily) significantly
increased FEV1 throughout the 12 week study period compared
with placebo, but results were only presented graphically.16 The
second subsequent RCT (780 people) compared formoterol (12 �g
v 24 �g twice daily) versus placebo and versus ipratropium for 12
weeks.17 It found that both doses of formoterol significantly
improved FEV1 compared with placebo (improvement in average
FEV1 over 12 hours after medication with 12 �g formoterol v pla-
cebo: 223 mL, 95% CI 174 mL to 273 mL; 24 �g formoterol v

placebo: 194 mL, 95% CI 145 mL to 243 mL). It also found that 12
or 24 �g formoterol significantly improved quality of life compared
with placebo (improvement in total score on St George’s Respiratory
Questionnaire with 12 �g formoterol v placebo: 5; P < 0.001; with
24 �g formoterol v placebo: about 3–4, difference presented
graphically; P = 0.009). The third subsequent RCT (692 people)
compared formoterol (4.5, 9, or 18 �g twice daily) versus placebo
for 12 weeks.29 It found that all doses of formoterol significantly
increased FEV1 compared with placebo (results presented graphi-
cally). There was no dose–response effect for FEV1. The RCT found
that the two higher doses of formoterol significantly increased
symptom free days compared with placebo (percentage increase in
symptom free days compared with placebo +1.4%, 95% CI –2.7%
to +5.4% with 4.5 �g formoterol; 4.7%, 95% CI 0.6% to 8.8% with
9 �g formoterol; and 5.7%, 95% CI 1.6% to 9.7% with 18 �g
formoterol).29 The fourth subsequent RCT (34 people, crossover
design) compared the effects of three interventions on exercise
capacity: formoterol (4.5, 9, or 18 �g twice daily); ipratropium
(80 �g 3 times daily); or placebo for 1 week.30 It found that
formoterol or ipratropium slightly but significantly increased time to
exhaustion compared with placebo (10.94 minutes with 4.5 �g
formoterol; P < 0.0001; 10.78 minutes with 9 �g formoterol;
P < 0.01; 10.59 minutes with 18 �g formoterol; P < 0.05;
10.98 minutes with ipratropium; P < 0.0001; 10.20 minutes with
placebo).30 The fifth subsequent RCT (183 people with moderate to
severe COPD) compared three treatments: formoterol (18 �g twice
daily), iprapropium, and placebo.18 It found no significant difference
between formoterol and placebo in the shuttle walking test after 12
weeks’ treatment (increase from baseline: 20.4 m with formoterol v
6.0 m with placebo; P not reported, baseline mean distance
325 m). Long term treatment with �2 agonists: We found no
systematic review of long term treatment with short or long acting �2
agonists versus placebo. We found six RCTs (5 publications).25,31–34

The first RCT (623 people) compared salmeterol (50 �g twice daily)
versus tiotropium and versus placebo for 6 months.31 It found that
salmeterol significantly improved mean predose morning FEV1 and
average FEV1 (0–12 hours after dose) compared with placebo
(mean improvement in mean predose morning FEV1 0.085 L;
P < 0.0001; mean improvement in average FEV1 0.138 L;
P < 0.0001). However, the RCT found no significant improvement
in symptom score (transition dyspnoea index) or health related
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quality of life score (St. George’s respiratory questionnaire) com-
pared with placebo. A second article combined results from two
RCTs (1207 people) that compared salmeterol (50 �g twice daily);
tiotropium (18 �g once daily), and placebo over 24 weeks.25 It
found that salmeterol significantly improved predose FEV1 com-
pared with placebo (difference: 90 mL; P < 0.01). It found no
significant difference between treatments in exacerbation rate or
quality of life (exacerbations: 1.23 per person per year with salm-
eterol v 1.49 with placebo; P not reported; improvement in St
Georges Respiratory Questionnaire: 2.8 with salmeterol v 1.5 with
placebo; P not reported). The fourth and fifth RCTs compared the
same four treatments twice daily: salmeterol 50 �g alone; salm-
eterol plus fluticasone 500 �g; fluticasone alone; and placebo.32,33

The fourth RCT (691 people) found that salmeterol significantly
increased predose and post-dose FEV1 compared with placebo at
24 weeks (predose increase: 92 mL; P < 0.05; post-dose increase:
191 mL; P < 0.01).32 There was no significant difference between
salmeterol and placebo in dyspnoea or quality of life (difference in
Transitional Dyspnoea Index: 0.5; Chronic Respiratory Disease
Questionnaire: 3.8; P not reported). The fifth RCT (1465 people)
found that salmeterol significantly improved predose FEV1 and
significantly reduced the exacerbation rate at 1 year compared with
placebo (FEV1: 1323 mL with salmeterol v 1264 mL with placebo;
P < 0.0001; exacerbation rate: 1.04 per person per year with
salmeterol v 1.30 with placebo; P = 0.0003).33 It found no signifi-
cant difference between treatments in quality of life (St George’s
Respiratory Questionnaire score: 45.2 with salmeterol v 46.3 with
placebo; P not reported). The sixth RCT (812 people, FEV1 36% of
predicted) compared four treatments twice daily for 1 year: formot-
erol 12 �g alone; formoterol plus budesonide; budesonide alone;
and placebo.34 It found that formoterol significantly increased
post-dose FEV1 compared with placebo, but found no significant
difference in severe exacerbations (increase in FEV1: 14%, 95%
CI 10% to 18%; reduction in exacerbations: 25%, 95% CI –26% to
+23%).

Harms: In people with asthma, �2 agonists have been linked to increased
risk of death, worsened control of asthma, and deterioration in lung
function.35 One crossover RCT (53 people with COPD, FEV1 < 70%
predicted) compared regular versus as needed treatment with the
short acting inhaled �2 agonist salbutamol for 3 months.36 It found
that regular salbutamol doubled the total daily amount of salbuta-
mol used compared with as needed (13 puffs/day [of which 8 puffs
were the allocated regular dose] v 6 puffs/day with as needed
treatment; significance not reported), with no significant difference
in symptoms or lung function. The most common immediate
adverse effect is tremor, which is usually worse in the first few days
of treatment. High doses of �2 agonists can reduce plasma potas-
sium, cause dysrhythmia, and reduce arterial oxygen tension.37 The
risk of adverse events may be higher in people with pre-existing
cardiac arrhythmias and hypoxaemia.38 The RCTs comparing salm-
eterol or formoterol with placebo found no increase in adverse
effects.15,16,18,25,32–34
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Comment: Many people report improvement in symptoms with bronchodilators
that is not reflected by a change in FEV1. Although the systematic
review on long acting �2 agonists showed no significant improve-
ment in FEV1,28 two of the four included RCTs (412 people and 97
people) found significant effects, as did the three large subsequent
RCTs. Additionally, the generalisability of the systematic review may
be limited because RCTs were selected only if they excluded people
with 15% or more airflow reversibility to a short acting �2 agonist,
whereas long term studies have found that up to two thirds of
people with COPD have at least 15% reversibility with �2
agonists.1,39

OPTION INHALED ANTICHOLINERGICS PLUS �2 AGONISTS

RCTs have found that combining a �2 agonist with an anticholinergic drug
for 2–12 weeks modestly improves forced expiratory volume in 1 second
compared with either drug alone. One RCT found that, when combined
with an anticholinergic drug, a long acting �2 agonist improved forced
expiratory volume in 1 second and peak expiratory flow rate more than a
short acting �2 agonist. We found no RCTs of long term treatment with
anticholinergics plus �2 agonists compared with placebo.

Benefits: We found no systematic review. Short term treatment with
anticholinergics plus short acting inhaled �2 agonists: We
found six RCTs (705, 195, 652, 863, and 357 people with stable
chronic obstructive pulmonary disease; 1 report combined the
results from 2 RCTs) comparing the addition of ipratropium versus
no additional ipratropium in people using standard dose short
acting inhaled �2 agonists for 2 weeks to 3 months.40–44 All found
significant improvements in forced expiratory volume in 1 second
(FEV1) (see glossary, p 2026) of about 25% with the combination
compared with either drug alone. Short term treatment with
anticholinergics plus long acting inhaled �2 agonists: One RCT
(94 people) compared the long acting �2 agonist salmeterol (50 �g
twice daily) plus ipratropium (40 �g 4 times daily) versus salmeterol
alone (50 �g twice daily) for 12 weeks.45 It found that the combi-
nation significantly improved FEV1 compared with the �2 agonist
alone (mean improvement as a percentage of predicted FEV1: 8%
with combination v 5% with �2 agonist alone, CI not reported;
P < 0.01), and evening but not morning peak expiratory flow rate
(see glossary, p 2026). It found no significant difference in daytime
or night time symptoms.46 Short term treatment with
anticholinergics plus long acting �2 agonists versus
anticholinergics plus short acting �2 agonists: One crossover
RCT (172 people) compared ipratropium (40 �g 4 times daily) plus
formoterol (12 �g twice daily) versus ipratropium (40 �g 4 times
daily) plus salbutamol (200 �g 4 times daily).47 It found that
formoterol plus ipratropium significantly improved FEV1 and peak
expiratory flow rate from baseline after 3 weeks of treatment com-
pared with salbutamol plus ipratropium (improvement in mean
morning peak expiratory flow rate from baseline over the previous 7
days with formoterol 12 L/minute, 95% CI 6 L/minute to 19 L/
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minute; improvement in premedication FEV1 from baseline
116 mL, 95% CI 83 mL to 150 mL). Long term treatment with
anticholinergics plus inhaled �2 agonists: We found no RCTs of
long term treatment with anticholinergics plus �2 agonists com-
pared with placebo.

Harms: The RCTs found no significant differences in adverse effects
between treatments.40–47

Comment: None.

OPTION INHALED ANTICHOLINERGICS VERSUS �2 AGONISTS

RCTs have found that 3 months of a short acting inhaled anticholinergic
improved forced expiratory volume in 1 second compared with short
acting �2 agonists. RCTs have found inconsistent evidence about the
effects of short acting inhaled anticholinergics compared with long acting
�2 agonists for up to 3 months. Two RCTs found that 6 months of a long
acting inhaled anticholinergic significantly improved forced expiratory
volume in 1 second compared with a long acting inhaled �2 agonist.

Benefits: We found no systematic review. Short term treatment: We found
one non-systematic review (7 RCTs, 1445 people) and three
subsequent RCTs comparing ipratropium versus different short
acting �2 agonists for 90 days.15–17,48 The RCTs in the non-
systematic review performed lung function measurements after
withholding bronchodilators for at least 12 hours. The review found
that ipratropium significantly improved mean forced expiratory vol-
ume in 1 second (FEV1) (see glossary, p 2026) compared with �2
agonists and placebo (28 mL increase with ipratropium v 1 mL
decrease with �2 agonist, CI not reported; P < 0.05). The first two
subsequent RCTs compared ipratropium (36 �g 4 times daily)
versus salmeterol (42 �g twice daily).15,16 The first RCT (411
people) found that salmeterol significantly improved average FEV1
at 4 and 8 weeks compared with ipratropium (CI not reported;
P < 0.005), but not immediately after treatment or at 12 weeks.15

The second RCT (405 people) found no significant difference in
FEV1 between treatments at any time.16 The third RCT (780 people)
compared three treatments: ipratropium, formoterol (12 �g v 24 �g
twice daily), or placebo for 12 weeks.17 It found that both doses of
formoterol significantly improved FEV1 compared with ipratropium
(improvement in average FEV1 over 12 hours after medication with
12 �g formoterol v with ipratropium: 86 mL, 95% CI 37 mL to
136 mL; with 24 �g formoterol v ipratropium: 57 mL, 95% CI 7 mL
to 106 mL). Lower dose, but not higher dose, formoterol improved
quality of life scores compared with ipratropium (improvement in
total score on St George’s Respiratory Questionnaire with 12 �g
formoterol 3.79; P < 0.001; with 24 �g formoterol about 2, differ-
ence presented graphically; P = 0.102). Long term treatment:
We found no systematic review comparing long term treatment with
anticholinergics versus �2 agonists. We found two RCTs comparing
the same three treatments over 6 months: tiotropium (18 �g/day);
salmeterol (50 �g twice daily); or placebo for 6 months.25,31 The
first RCT (total of 623 people) found that tiotropium significantly
improved mean predose morning FEV1, average FEV1, and health
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related quality of life compared with salmeterol (improvement in
mean predose morning FEV1 0.14 L with tiotropium v 0.09 L with
salmeterol; P < 0.01; average FEV1 [0–12 hours after the dose]
0.08 L greater with tiotropium; P < 0.001; AR for 4 unit improve-
ment in health related quality of life [St George’s Respiratory
questionnaire] 51% with tiotropium v 40% with salmeterol;
P < 0.05). The second RCT (1207 people) found that tiotropium
led to a small but significant increase in predose FEV1 compared
with salmeterol (increase in predose FEV1: 120 mL with tiopropium
v 90 mL with salmeterol; P < 0.05).25 It found no significant differ-
ence between the two active treatments in exacerbation rates,
hospitalisations, or quality of life (exacerbations: 1.07 per person
per year with triotropium v 1.23 with salmeterol; P = 0.22; hospi-
talisation: 0.43 per person per year with iprotropium v 0.65 with
salmeterol; increase in St George’s Respiratory Questionnaire: 4.2
with triotropium v 2.8 with salmeterol; P not reported).

Harms: Adverse effects such as tremor and dysrhythmia associated with �2
agonists seem to be more frequent than the adverse effects
associated with anticholinergics, although the review provided no
evidence for this.48 The RCTs comparing salmeterol with ipratro-
pium found no significant difference in the frequency of adverse
effects.15,16 In the first RCT of long term treatment, dry mouth was
more frequent with tiotropium than with salmeterol or placebo
(experienced by 10% with tiotropium, no further data reported).31

The second RCT of long term treatment also found that tiotropium
significantly increased dryness of the mouth compared with salm-
eterol (8.2% v 1.7%; P not reported).25 It found no significant
difference between the treatments in other adverse effects.

Comment: It has been suggested that older people experience a greater
bronchodilator response with anticholinergic drugs than with �2
agonists, but we found no evidence for this.

OPTION THEOPHYLLINES

One systematic review has found that theophyllines slightly improve
forced expiratory flow in 1 second compared with placebo after 3 months.
One large RCT found that theophyllines improved forced expiratory flow in
1 second compared with placebo after 12 months’ treatment. The
usefulness of these drugs is limited by adverse effects and the need for
frequent monitoring of blood concentrations.

Benefits: Short term treatment: We found one systematic review (search
date 2002, 20 small RCTs, 442 people) comparing theophyllines
versus placebo for 1 week to 3 months.49 It found that theophyllines
slightly but significantly improved forced expiratory volume in 1
second (FEV1) (see glossary, p 2026) compared with placebo
(WMD 100 mL, 95% CI 40 mL to 160 mL). It found no significant
difference in maximum walking distance (results presented as
SMD).49 Long term treatment: We found one RCT (854 people)
comparing three treatments: open label theophylline, double
blinded formoterol (12 or 24 �g twice daily), or placebo for 12
months.50 It found that theophylline significantly improved FEV1
compared with placebo (mean difference in FEV1 with theophylline
v placebo +120 mL, CI not reported; P < 0.001).
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Harms: The RCTs identified by the review did not report adverse effects.51

The therapeutic range for theophyllines is small, with blood concen-
trations of 10–15 mg/L required for optimal effects. Well docu-
mented adverse effects include nausea, diarrhoea, headache,
irritability, seizures, and cardiac arrhythmias. These may occur
within the therapeutic range.52 One RCT found that people receiving
theophylline were twice as likely to discontinue treatment compared
with those taking placebo (P < 0.002).50 Nausea was the most
frequent adverse effect.

Comment: None.

OPTION ORAL CORTICOSTEROIDS

One systematic review of short term RCTs (usually 2–4 weeks’ treatment)
has found that oral corticosteroids improve forced expiratory flow in 1
second compared with placebo. We found no RCT of the effects of long
term treatment with oral corticosteroids on lung function. Systemic
corticosteroids are associated with serious adverse effects, including
osteoporosis and induction of diabetes.

Benefits: Short term treatment: We found one systematic review (search
date 1989, 10 RCTs, 445 people), which compared oral corticos-
teroids versus placebo in people with stable chronic obstructive
pulmonary disease.53 Treatment usually lasted 2–4 weeks. It found
that oral corticosteroids significantly increased the proportion of
people with a 20% or greater improvement in baseline forced
expiratory volume in 1 second (FEV1) (see glossary, p 2026)
compared with placebo (WMD 10%, 95% CI 2% to 18%). When the
other five RCTs were included, the difference in effect size was 11%
(95% CI 4% to 18%). Long term treatment: We found no long
term RCTs examining the effects of oral steroids on decline in lung
function.

Harms: Many reviews have described the considerable harms of systemic
corticosteroids, including osteoporosis and induction of diabetes.54

Comment: None.

OPTION INHALED CORTICOSTEROIDS

RCTs have found no significant difference between inhaled
corticosteroids and placebo in lung function (forced expiratory volume in
1 second) over 10 days to 10 weeks. However, one systematic review and
subsequent RCTs lasting at least 6 months suggested that inhaled
steroids increased forced expiratory volume in 1 second during the first
3–6 months of use, although one RCT found no effect on subsequent
decline in lung function. One systematic review and subsequent RCTs
found that long term inhaled steroids reduced the frequency of
exacerbations compared with placebo. Long term inhaled steroids may
predispose to adverse effects, including skin bruising, and oral
candidiasis.

Benefits: Short term treatment: We found no systematic review. We found
one non-systematic review that identified 10 RCTs of less than 6
months’ duration.55 Nine short term trials (10 days to 10 weeks,

Chronic obstructive pulmonary disease
R

espiratory
disorders

(chronic)
2015

 BMJ Publishing Group Ltd 2004



10–127 people) found no significant difference between inhaled
steroids and placebo in improvement in lung function (forced
expiratory volume in 1 second [FEV1]; see glossary, p 2026). Long
term treatment: We found two systematic reviews and eight
subsequent RCTs.32–34,56–62 The first systematic review (search
date 1996, 3 long term placebo controlled RCTs of inhaled steroids,
197 people treated for 2.0–2.5 years) examined lung function.56 It
found that inhaled steroids significantly reduced the rate of dete-
rioration in FEV1 before bronchodilator compared with placebo
(WMD 34 mL/year, 95% CI 5 mL/year to 63 mL/year). It found no
significant difference in the rate of deterioration of FEV1 after
bronchodilator or in the frequency of exacerbations (post-dose
FEV1: WMD +39 mL/year, 95% CI –6 mL/year to +84 mL/year). We
found five RCTs examining lung function, which were published after
the first review56 (exacerbation rate results from these RCTs were
included in the second review, see below57).58–62 The first subse-
quent RCT (281 people) found that fluticasone significantly
improved lung function compared with placebo (adjusted baseline
daily peak expiratory flow rate 15 L/minute with fluticasone v

2 L/minute with placebo; P < 0.001).58 The second RCT (290
people with mild airways obstruction, FEV1 86% predicted) found no
significant difference between budesonide (800 �g/day plus
400 �g/day for 6 months followed by 400 �g twice daily for 30
months) and placebo for lung function.59 The third RCT (1277
people, mean FEV1 77% predicted; 912 people completed the trial)
compared budesonide (800 �g/day) with placebo for 3 years.60 In
the first 6 months of the study, FEV1 improved in the budesonide
group but decreased in the placebo group (rate of 17 mL/year with
budesonide v 81 mL/year with placebo, CI not reported;
P < 0.001). However, there was no effect on subsequent decline.
The fourth RCT (751 people with more severe chronic obstructive
pulmonary disease, FEV1 50% predicted) compared fluticasone
(500 �g twice daily for 3 years) versus placebo.61 It found no effect
on decline in lung function. The fifth RCT (1116 people with chronic
obstructive pulmonary disease, FEV1 30–90% predicted) compared
inhaled triamcinolone 600 �g twice daily versus placebo.62 It found
no significant difference between triamcinolone and placebo in the
rate of decline in FEV1 after a mean duration of follow up of 40
months (mean 44.2 mL/year with triamcinolone v 47.0 mL/year
with placebo, CI not reported; P = 0.50). The second systematic
review (search 2001, 9 RCTs of at least 6 months’ duration, 3976
people) examined exacerbation rates.57 It found that inhaled corti-
costeroids significantly reduced exacerbations compared with pla-
cebo (RR 0.70, 95% CI 0.58 to 0.84).57 The sixth, seventh, and
eighth RCTs were published subsequent to both reviews.32–34 They
compared four treatments: combination therapy with inhaled corti-
costeroids plus long acting �2 agonist; inhaled steroids alone;
inhaled �2 agonists alone, and placebo. The sixth RCT (691 people)
found that 500 �g fluticasone significantly improved FEV1 and
dyspnoea compared with placebo at 6 months (difference between
fluticasone and placebo in FEV1: 105 mL; P < 0.05; difference in
Transitional Dyspnoea Index:1.0; P < 0.05).32 The seventh RCT
(1465 people) found that fluticasone significantly improved pre-
dose FEV1 and dyspnoea compared with placebo at 1 year (FEV1:
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1302 mL with fluticasone v 1264 mL with placebo; P < 0.0001;
exacerbation, mean per person per year: 1.05 with fluticasone v

1.30 with placebo; P = 0.003).33 It found no significant difference
between fluticasone and placebo in quality of life or symptoms (St
George’s Respiratory Questionnaire: 45.5 with fluticasone v 46.3
with placebo; P not reported). The eighth RCT (812 people) found
that budesonide 400 �g twice daily significantly increased FEV1
compared with placebo at 1 year (difference: 5%, 95% CI 2% to
9%).34 It found no significant difference between budesonide and
placebo in exacerbation rate or quality of life (reduction in exacer-
bations: +15%, 95% CI –10.3% to + 34.1%; change in St
George’s Respiratory Questionnaire: –1.9 with budesonide v –0.03
with placebo).

Harms: The systematic review of nine RCTs found that inhaled corticoster-
oids significantly increased risks of oropharyngeal candidiasis and
skin bruising compared with placebo (candidiasis: RR 2.1, 95%
CI 1.5 to 3.1; skin bruising RR 2.1, 95% CI 1.6 to 2.8).57 The
largest RCT identified by the review found that triamcinolone signifi-
cantly reduced bone mineral density of the lumbar spine
(P = 0.007) and femur (P = 0.001) compared with placebo.62 The
sixth RCT found that fluticasone increased oropharyngeal candidia-
sis compared with placebo but found that other adverse effects
were similar between treatments (candidiasis: 10% with fluticasone
v < 1% with placebo; P not reported).32 The seventh RCT found that
fluticasone increased oropharyngeal candidiasis compared with
placebo but found that other adverse effects were similar between
treatments (candidiasis: 7% with fluticasone v 2% with placebo; P
not reported).33 The eight RCT found no significant difference
between budesonide 400 �g twice daily and placebo in adverse
effects.34

Comment: The RCTs in the systematic review examined exacerbation rate only
as a secondary outcome,57 but the subsequent RCT examined
exacerbation rate as primary outcome variable. The studies of
inhaled corticosteroids have been performed in patients with mod-
erate to severe disease (FEV1 < 50% predicted) and hence apply to
that population. The Global Initiative on Obstructive Pulmonary
Disease has therefore advocated the use of inhaled corticosteroids
only in patients with an FEV1 < 50% predicted and frequent
exacerbations (at least 3 exacerbations in the last 3 years).63

OPTION ORAL VERSUS INHALED STEROIDS

Three RCTs provided insufficient evidence about the effects of oral
compared with inhaled corticosteroids over 2 weeks. We found no RCTs of
long term treatment with oral compared with inhaled corticosteroids.
Long term oral corticosteroids are associated with serious adverse
effects, including osteoporosis and diabetes.

Benefits: We found no systematic review. Short term treatment: We found
three RCTs comparing oral prednisolone versus inhaled beclometa-
sone (beclomethasone) (12, 83, and 107 people).64–66 All were
double blind, placebo controlled crossover trials, with treatment
periods of 2 weeks. The results of these trials should be interpreted
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with caution because treatment effects may persist after crossover.
The first small RCT found no significant difference in response rate
between treatments.64 The other two RCTs found greater benefit
with oral steroids compared with inhaled steroids. One found that
forced expiratory volume in 1 second (FEV1) (see glossary, p 2026)
rose from 0.65 L to 1.00 L with prednisolone compared with 0.63 L
to 0.80 L with beclometasone (CI not reported; P < 0.01). The
other found that significantly more people responded to oral treat-
ment (39/107 [36%] v 26/107 [24%], CI not reported;
P < 0.05).65,66 Long term treatment: We found no RCTs.

Harms: None of the RCTs reported on adverse effects.64–66 Many reviews
have described the considerable harms of systemic corticosteroids,
including osteoporosis and induction of diabetes.54

Comment: One RCT recruited only people known to be responsive to oral
steroids, and did not report severity of chronic obstructive pulmo-
nary disease.65 The other two RCTs included people with chronic
obstructive pulmonary disease of more than 5 years’ duration and
FEV1 less than 70% predicted.64,66 All trials excluded people with
evidence of reversible airflow obstruction.

OPTION INHALED CORTICOSTEROIDS PLUS LONG ACTING �2
AGONISTS New

RCTs have found that the combination of an inhaled corticosteroid plus a
long acting �2 agonist reduced exacerbation rates and improved lung
function, symptoms, and health related quality of life compared with
placebo. In general, the combination was more effective than inhaled
corticosteroid alone or long acting �2 agonist alone, although this
difference was not significant for all outcomes.

Benefits: We found three RCTs comparing four treatments: inhaled corticos-
teroid alone; an inhaled long acting �2 agonist alone; an inhaled
corticosteroid plus a long acting �2 agonist (combined in one
inhaler) and placebo.32–34 The first RCT (691 people, mean age 64
years, current or former smokers, mean forced expiratory volume in
1 second 40% of predicted) compared a combination of fluticasone
(500 �g) plus salmeterol (50 �g) twice daily versus both compo-
nents separately versus placebo for 24 weeks.32 It found that
combination treatment significantly improved predose FEV1 com-
pared with placebo, salmeterol alone, and fluticasone alone, and
significantly improved post-dose FEV1 compared with placebo and
fluticasone (difference for combination minus other treatment; pre-
dose FEV1: 159 mL v placebo; 67 mL v salmeterol; 54 mL v flutica-
sone, all P < 0.05; post-dose FEV1: 231 mL v placebo; 129 mL v

fluticasone, both P < 0.05; 40 mL v salmeterol, P > 0.05). It found
that the combination significantly improved dyspnoea compared
with placebo, salmeterol alone, and fluticasone alone (Transition
Dyspnoea Index: difference for combination v other treatment: 1.7
v placebo; 1.2 v salmeterol; 0.7 v fluticasone, all P < 0.05). It
found that the combination significantly improved quality of life
compared with placebo and with fluticasone but there was no
significant difference between the combination and salmeterol
alone (Chronic Respiratory Disease Questionnaire: difference for
combination v other treatment: 5.3 v placebo; 4.8 v fluticasone,
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both P < 0.05; 1.6 v salmeterol, P not reported). The second RCT
(1465 people, current or former smokers, mean FEV1
1245–1308 mL at baseline in the treatment groups) compared the
same four treatments (salmeterol, fluticasone, both, and placebo)
for 1 year.33 It found that the combination significantly improved
predose and 2 hour post-dose FEV1 compared with placebo, fluti-
casone alone, and salmeterol alone (difference for combination v

other treatment, predose FEV1: 133 mL, 95% CI 105 to 161 mL v

placebo; 73 mL, 95% CI 46 to 101 mL v salmeterol; 95 mL, 95%
CI 67 to 122 mL v fluticasone; post-dose FEV1 difference: 155 mL,
95% CI 106 to 204 mL v placebo; 68 mL, 95% CI 20 to 117 mL v

salmeterol; 94 mL, 95% CI 46 to 142 mL v fluticasone). It found
that the combination, salmeterol alone, and fluticasone alone
significantly reduced the exacerbation rate compared with placebo
but there was no significant difference in exacerbation rate between
the combination and either salmeterol or fluticasone (exacerbation
rate per person per year: 1.30 with placebo; 1.04 with salmeterol
alone, 1.05 with fluticasone alone, 0.97 with combination;
P < 0.0001 for combination v placebo). It found that combination
treatment significantly improved quality of life compared with pla-
cebo and fluticasone but there was no significant difference
between the combination and salmeterol alone (St George’s Res-
piratory Questionnaire: 46.3 with placebo v 45.2 with salmeterol v

45.5 with fluticasone v 44.1 with combination; difference between
combination and other treatment: –2.2, 95% CI –3.3 to –1.0 v

placebo; –1.1, 95% CI –2.2 to +0.1 v salmeterol; –1.4, 95% CI
–2.5 to –0.2 v fluticasone). The third RCT (812 people, mean age
64 years, current or former smokers, mean FEV1 0.96 to 1.01 L)
compared four treatments twice daily over 1 year: a combination of
budesonide 320 �g plus formoterol 9 �g twice daily; budesonide
alone 200 �g; formoterol alone 4.5 �g; and placebo for 1 year.34 It
found that the combination significantly improved post-dose FEV1
compared with placebo and budesonide alone but there was no
significant difference between combination treatment and formot-
erol alone (improvement in post-dose FEV1 for combination v

placebo: 15%, 95% CI 11% to 19%; combination v budesonide:
9%, 95% CI 5.4% to 13%; combination v formoterol: +1%, 95% CI
–2.2% to +4.9%). It found that combination treatment significantly
improved symptoms compared with placebo and budesonide alone
but there was no significant difference between combination treat-
ment and formoterol alone (difference in symptoms scored from 0
to 16: combination v placebo: –0.77, P < 0.001; combination v

budesonide: –0.70, P < 0.001; combination v formoterol –0.27,
P = 0.13). It found that combination treatment significantly
improved quality of life compared with placebo (St Georges Respi-
ratory Questionnaire, reduction from baseline: –0.03 with placebo v

–3.9 with combination, v –1.9 with budesonide alone v –3.6 with
formoterol alone; P = 0.009 for combination v placebo; P for
combination v each active treatment alone not reported).

Harms: The first RCT found that combination treatment and fluticasone
alone increased candidiasis compared with placebo (7% with com-
bination v 10% with fluticasone v < 1% with placebo and salm-
eterol, P not reported).32 Other adverse effect rates were similar
among treatment groups. The second RCT found a slightly lower
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rate of candidiasis (6% with combination v 6% with fluticasone v 1%
with placebo and salmeterol, P not reported).33 It too found similar
rates of other adverse effects among treatment groups. The third
RCT found similar rates of adverse effects among treatment groups
but did not specifically report candidiasis rate.34 Two RCTs found no
clinically relevant decreases in serum cortisol with fluticasone or
combination treatment.32,33

Comment: These studies have been performed mainly in people with moderate
to severe disease (FEV1 below 50%) and hence apply to that
population. The Global Initiative on Obstructive Pulmonary Disease
has, therefore, advocated inhaled corticosteroids and the combi-
nation of inhaled corticosteroids plus long acting agonists only in
patients with an FEV1 < 50% predicted and frequent exacerbations
(i.e. at least 3 in the last 3 years).63

OPTION MUCOLYTIC DRUGS

Two systematic reviews found that mucolytics for 3–24 months may
reduce the frequency and duration of exacerbations in people with
chronic bronchitis compared with placebo. However, it is not clear
whether these effects are generalisable to people with chronic
obstructive pulmonary disease.

Benefits: Long term treatment: We found two systematic reviews.67,68

However, not all included participants had chronic obstructive
pulmonary disease (see comment below). The first systematic
review (search date 1999, 23 double blind RCTs, 3 RCTs in people
with chronic obstructive pulmonary disease, 20 RCTs in people with
chronic bronchitis not defined further; > 6000 people) found that
mucolytics for 3–6 months significantly reduced the average
number of exacerbations and days of disability compared with
placebo (exacerbations, WMD: –0.066 exacerbations/month, 95%
CI –0.077 exacerbations/month to –0.054 exacerbations/month)
and days of disability (disability, WMD: –0.56 days/month, 95% CI
–0.77 days/months to –0.35 days/month).67 The second system-
atic review (search date 1995, 9 RCTs, 7 of which were included in
the first review67) compared N-acetylcysteine versus placebo for
3–24 months.68 It found that N-acetylcysteine reduced exacerba-
tions compared with placebo (overall weighted effect size: 1.37,
95% CI 1.25 to 1.50, 235 reduction).

Harms: The first systematic review found no significant difference between
mucolytics and placebo in the total number of adverse events.67

Adverse effects of N-acetylcysteine were mainly mild gastrointesti-
nal complaints.

Comment: Results of the reviews should be applied with caution.67,68 It was
unclear how many people included in the reviews had chronic
obstructive pulmonary disease. In both reviews, there was signifi-
cant heterogeneity among the RCTs, and symptom scores could not
be pooled.67,68 The effects of N-acetylcysteine are usually not
ascribed to its mucolytic properties but rather to its antioxidant
properties. The effect of N-acetylcysteine in slowing the decline in
lung function is being examined in a large European multicentre
study.69
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OPTION PROPHYLACTIC ANTIBIOTICS

One systematic review found limited evidence of a small reduction in
exacerbation rates and days with disability with prophylactic antibiotics.
These benefits probably do not outweigh the harms of antibiotics,
especially the development of antibiotic resistance. All the identified
RCTs were conducted more than 30 years ago, and results are unlikely to
apply to current practice.

Benefits: Short term treatment: We found no systematic review or RCTs.
Long term treatment: We found one systematic review (search
date not reported, 9 RCTs, 1055 people; see comment below) of
prophylactic antibiotics (tetracycline, penicillin, trimethoprim, sul-
phadimidine, and sulphaphenazole) in people with chronic obstruc-
tive pulmonary disease or chronic bronchitis.70 All trials were
performed before 1970. The duration of the RCTs ranged from 3
months to 5 years. It found that antibiotics significantly reduced the
risk of any exacerbation during the study compared with placebo
(RR 0.91, 95% CI 0.84 to 0.99). It found that antibiotics slightly
reduced the number of exacerbations per person per year but the
reduction was not statistically significant (WMD: –0.15, 95% CI
–0.34 to +0.04 ). It found that antibiotics significantly reduced the
number of days of disability per person per month treated (WMD
–0.95, 95% CI –1.89 to – 0.01, 22% reduction).

Harms: In general, there was a poor reporting of possible adverse effects in
most trials. Nevertheless, the review found that antibiotics slightly
increased adverse effects compared with placebo (number of
adverse effects; WMD per person per year treated: 0.01, 95%
CI 0.00 to 0.02).70

Comment: The results of this review should be interpreted with caution.70 It
was unclear from the descriptions of the original studies how many
participants had chronic obstructive pulmonary disease (rather than
chronic bronchitis without obstruction). Additionally, the data in the
review are over 30 years old, so the pathogens and the pattern of
antibiotic sensitivity may have changed, and there is a wider range
of antibiotics in use. Most people believe that prophylactic antibi-
otics do not have a place in routine treatment because of concerns
about the development of antibiotic resistance and the possibility of
adverse effects.

OPTION DOMICILIARY OXYGEN TREATMENT

One RCT in people with severe daytime hypoxaemia found that domiciliary
oxygen improved survival compared with no domiciliary oxygen. A second
RCT in people with severe hypoxaemia found that continuous oxygen
reduced mortality compared with nocturnal oxygen. Three RCTs in people
with milder hypoxaemia or with nocturnal hypoxaemia only found no
significant difference in mortality between long term domiciliary oxygen
and no oxygen.

Benefits: Long term treatment: We found one systematic review (search
date 2000, 5 RCTs).71 The review could not perform a meta-
analysis because of differences in trial design and participant
selection. The first RCT (87 people), which compared daily oxygen
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for at least 15 hours with no oxygen in people with severe daytime
hypoxaemia (arterial oxygen tension [PaO2] between 5.3 and 8 kPa)
found that domiciliary oxygen significantly reduced mortality over 5
years.72 The second RCT (38 people with arterial desaturation at
night) comparing nocturnal domiciliary oxygen versus room air
found no significant difference in mortality at 3 years (figures not
reported).73 The third RCT (135 people with moderate hypoxaemia
[PaO2 7.4–8.7 kPa] comparing oxygen with no oxygen found no
significant difference in survival at 3 years (HR 0.92, 95% CI 0.57 to
1.47; results presented graphically).74 The fourth RCT (203 people;
PaO2 < 7.4 kPa) compared continuous with nocturnal domiciliary
oxygen treatment. Continuous oxygen was associated with a signifi-
cant reduction in mortality over 24 months (22% with continuous v

41% with nocturnal oxygen; OR 0.45, 95% CI 0.25 to 0.81).75 The
fifth RCT (76 people with moderate daytime hypoxaemia [PaO2
7.4–9.2 kPa] and significant nocturnal desaturation) comparing 2
years of nocturnal oxygen treatment with placebo found no signifi-
cant difference in survival.76

Harms: The systematic review did not report adverse effects.

Comment: Only one of the studies was double blinded. Domiciliary oxygen
treatment seems to be more effective in people with severe hypox-
aemia (PaO2 < 8.0 kPa) than in people with moderate hypoxaemia
or those who have arterial desaturation only at night.

OPTION �1 ANTITRYPSIN INFUSION

We found no RCTs of short term treatment with �1 antitrypsin. One RCT
found no significant difference between �1 antitrypsin and placebo in the
decline in forced expiratory volume in 1 second after 1 year in people with
�1 antitrypsin deficiency and moderate emphysema.

Benefits: We found no systematic review. Short term treatment: We found
no RCTs. Long term treatment: We found one RCT (56 people with
�1 antitrypsin deficiency and moderate emphysema, forced expira-
tory volume in 1 second (see glossary, p 2026) [FEV1] 30–80%
predicted) comparing �1 antitrypsin infusions (250 mg/kg) versus
placebo infusion (albumin) given monthly for at least 3 years. It
found no significant difference in the decline in FEV1 after 1 year
(decline in FEV1 79 mL with �1 antitrypsin v 59 mL with placebo, CI
not reported; P = 0.25).77

Harms: The RCT reported no adverse effects in people taking �1 antitrypsin
or placebo.77

Comment: We found no clear evidence from observational studies on the effect
of �1 antitrypsin. For example, one cohort study (1048 people
either homozygous for �1 antitrypsin deficiency or with an �1
antitrypsin concentration ≤ 11 �mol/L, with mean FEV1 49 ± 30%
predicted) compared weekly infusions of �1 antitrypsin 60 mg/kg
versus placebo for 3.5–7 years.78 It found that �1 antitrypsin
significantly reduced mortality after an average of 5 years (RR of
death 0.64, 95% CI 0.43 to 0.94). It found no significant difference
between treatments in the decline in FEV1, but in a subgroup of
people with a mean FEV1 of 35–49% predicted, �1 antitrypsin
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significantly reduced the decline in FEV1 (mean difference in FEV1
0.08 L/year, 95% CI 0.003 L/year to 0.500 L/year, P = 0.03). A
second cohort study (295 people homozygous for �1 antitrypsin
deficiency with FEV1 < 65% predicted) compared 198 people who
received weekly infusions of �1 antitrypsin 60 mg/kg (duration not
reported) versus 97 people who had never received �1 antitrypsin.
It found that �1 antitrypsin significantly reduced the decline in FEV1
(0.05 L/year with �1 antitrypsin v 0.08 L/year with no �1 antitrypsin,
CI not reported; P = 0.02).79

OPTION DEOXYRIBONUCLEASE

We found no RCTs of deoxyribonuclease in people with chronic
obstructive pulmonary disease.

Benefits: We found no systematic review or RCTs of deoxyribonuclease
(DNase) specifically in people with chronic obstructive pulmonary
disease (see comment below).

Harms: We found no RCTs.

Comment: Short term treatment: We found one RCT (349 people with
bronchiectasis but not necessarily chronic airway obstruction) com-
paring DNase versus placebo given twice daily for 24 weeks.80 It
found that DNase significantly reduced forced expiratory volume in
1 second (FEV1) (see glossary, p 2026) (CI not reported; P ≤ 0.05),
but found no significant difference in the frequency of exacerbations
over 24 weeks (0.66 in people with DNase) v 0.56 in people with
placebo; RR 1.70, 95% CI 0.85 to 1.65). In people with cystic
fibrosis, DNase treatment is used to degrade DNA that increases
the viscosity of pulmonary secretions. However, we found no evi-
dence that this mechanism is useful to people with chronic obstruc-
tive pulmonary disease and chronic sputum production.

QUESTION What are the effects of smoking cessation interventions
in stable chronic obstructive pulmonary disease? New

OPTION PSYCHOSOCIAL INTERVENTIONS ALONE New

We found no systematic reviews or RCTs in people with chronic
obstructive pulmonary disease.

Benefits: We found no systematic reviews or RCTs examining the effects of
psychosocial interventions such as professional advice or counsel-
ling alone on the outcomes of interest in this review (forced
expiratory volume in 1 second (see glossary, p 2026) [FEV1], peak
expiratory flow (see glossary, p 2026) exacerbations, dyspnoea
score, quality of life, or survival) specifically in people with chronic
obstructive pulmonary disease (see comment below).

Harms: No RCTs were found that reported harms.

Comment: Despite the extensive literature on smoking cessation, we did not
identify useful studies because most studies focused on combina-
tions of interventions; continuous abstinence or point prevalence
rates of smoking cessation as single outcome measures; healthy
people or mixed populations of healthy people and people with
disease.
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OPTION PHARMACOLOGICAL INTERVENTIONS ALONE New

One systematic review found no RCTs of pharmacological interventions
alone in people with chronic obstructive pulmonary disease.

Benefits: We found one systematic review (search date 2002).81 It found no
RCTs examining the effects of pharmacological smoking cessation
interventions alone for the outcomes of interest in this review
(forced expiratory volume in 1 second [FEV1] (see glossary,
p 2026), peak expiratory flow, exacerbations, dyspnoea score,
quality of life, or survival) specifically in people with chronic obstruc-
tive pulmonary disease (see comment below).

Harms: No studies were found of the harms of pharmacological interven-
tions alone.

Comment: The systematic review81 identified two RCTs, both of which exam-
ined pharmacological therapy plus non-pharmacological interven-
tions (see benefits of psychosocial plus pharmacological interven-
tions, p 2025).82,83 One systematic review (search date May 2001,
157 studies) assessed the clinical effectiveness of bupropion and
nicotine replacement therapy for smoking cessation, but did not
focus solely on people with COPD.84,85 It found a low incidence of
adverse events with nicotine replacement therapy, irrespective of
the type of replacement. The most common adverse effects were
localised reactions: skin sensitivity and irritation with patches;
throat irritation, nasal irritation, and runny nose with nasal spray;
hiccups, burning and smarting sensation in the mouth, sore throat,
coughing, dry lips, and mouth ulcers with nicotine sublingual tab-
lets; and hiccups, gastrointestinal disturbances, jaw pain, and
orodental problems with nicotine gum. Sleep disturbances and
alteration of mood may arise because of nicotine withdrawal. A
small number of studies were undertaken with specific subgroups
(including smokers with lung disease). Results for individual studies
were generally inconclusive but overall results were consistent with
the overall pooled results. Results in people with COPD, however,
were not reported separately in this systematic review. Regarding
the safety of bupropion, the review concluded that seizure is the
most significant and important potential adverse effect. However,
this review did not identify RCTs that reported any seizures. Com-
mon adverse events of bupropion are: rash, pruritis, urticaria,
irritability, insomnia, dry mouth, headache, and tremor. The adverse
effect profile of slow release bupropion appears to be better than
that of immediate release bupropion. The results for specific sub-
groups (including smokers with pulmonary disease) were generally
consistent with the overall pooled results, although results in people
with COPD were not reported separately.

OPTION PSYCHOSOCIAL PLUS PHARMACOLOGICAL
INTERVENTIONS. New

One large RCT in people with mild chronic obstructive pulmonary disease
found that nicotine gum plus a psychosocial smoking cessation and
abstinence maintenance programme (with or without ipratropium) slowed
the decline of forced expiratory volume in 1 second, reduced respiratory
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symptoms, and lower respiratory illnesses, but increased weight gain
compared with usual care (without psychosocial intervention). The RCT
found no significant difference between treatments in all cause mortality
at 5 years.

Benefits: One systematic review (search date 200286) identified two RCTs
that examined psychosocial plus pharmacological interventions in
people with chronic obstructive pulmonary disease (COPD).82,83

The first RCT (5887 smokers, aged 35–60 years, with spirometric
signs of early COPD, mean prebronchodilator forced expiratory
volume in 1 second [FEV1, see glossary, p 2026] 2.64 L, mean of
30 cigarettes smoked per day) compared three treatments: smok-
ing cessation intervention plus placebo; smoking cessation inter-
vention plus ipratropium; and usual care.82 The smoking cessation
intervention consisted of an intensive 12 session smoking cessa-
tion programme combining behaviour modification and use of
nicotine gum (nicotine polacrilex 2 mg) with a continuing 5 year
maintenance programme that included monitoring of weight gain
and nutritional counselling.87 The RCT found that the smoking
cessation intervention (with or without ipratropium) increased the
proportion of sustained quitters at 5 years, with a similar propor-
tion remaining abstinent at 11 years, compared with usual care
(22% at 5 years and 21.9% at 11 years with smoking cessation-
intervention v 5% at 5 years and 6% at 11 years with usual care;
P not reported).88 It found that the smoking cessation intervention
(with and without ipratropium) significantly improved FEV1 com-
pared with usual care after 1 and 5 years and that the smoking
intervention plus ipratropium significantly improved FEV1 com-
pared with the smoking cessation intervention alone at 1 and 5
years (change in FEV1 at 1 year: –34.3 mL with usual care v

+11.2 mL with smoking cessation intervention v +38.8 mL with
intervention plus ipratropium; P < 0.005 for each between treat-
ment comparison; at 5 years, completer analysis [around 90% of
participants]: –267 mL with usual care v –208 mL with interven-
tion v –184 mL with intervention plus ipratropium; P ≤ 0.002 for all
comparisons).82 In further analyses, both treatments using a
smoking cessation intervention were combined. After 11 years,
smoking intervention reduced the decline in FEV1 compared with
usual care (change from baseline: –502 mL with intervention v

587 mL with usual care; P = 0.001).89 Smoking cessation inter-
vention significantly reduced self reported lower respiratory ill-
nesses resulting in physician visits compared with usual care at 5
years (results presented graphically; P = 0.0008).90 The smoking
cessation intervention significantly reduced cough, phlegm,
wheezing, and dyspnoea compared with usual care at 5 years (by
intention to treat analysis, cough for ≥ 3 months/year: 15% with
intervention v 23% with usual care; phlegm for ≥ 3 months/year:
12% with intervention v 20% with usual care; presence of wheez-
ing: 25% with intervention v 31% with usual care; presence of
dyspnoea: 19% with intervention v 24% with usual care, all
P < 0.0001).91 There was no significant difference between the
three treatments in all cause mortality at 5 years (2.60% with
usual care v 2.24% with smoking intervention v 2.75% with
intervention plus ipratropium; P = 0.58).92 The second RCT (404
people with mild or moderate COPD, smoking an average of 28
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cigarettes per day, mean age 54 years) compared bupropion plus
counselling versus placebo plus counselling for 12 weeks with 6
months’ follow up, but only reported abstinence rates and adverse
effects.83 This study did not provide data about effects on FEV1
changes, peak expiratory flow, exacerbations, dyspnoea score,
quality of life, or survival. It found that bupropion (slow release
150 mg twice daily) plus counselling significantly increased con-
tinuous abstinence rates from weeks 4 to 26 compared with
counselling alone (16% v 9%; P = 0.05; see comments).83

Harms: In the first RCT,82 31% (about 1216 people) were still using nicotine
gum after 1 year. About 25% of these reported at least one adverse
effect, but most were minor and transient. The most common
adverse effects were: indigestion (5.10% for men and 3.95% for
women); mouth irritation (6.2% for men and 6.5% for women);
mouth ulcers (4.4% for men and 5.3% for women); nausea (1.8%
for men and 3.8% for women); and hiccups (2.8% for men and
3.8% for women).93 The smoking intervention increased weight
gain at 1 and 5 years in both men and women compared with usual
care, but the statistical significance was not reported (weight gain,
1 year: 2.61 kg with intervention v 0.61 kg with usual care for men
and 2.63 kg v 1.10 kg for women; 5 years: 3.9 kg with intervention
v 2.60 kg with usual care for men and 4.75 kg v 2.84 kg for
women).94 The second RCT found similar rates of discontinuation
due to adverse effects between treatment groups (6% with placebo
v 7% with bupropion). It found higher rates of serious adverse
effects with placebo (2.5% v 0.5%).83

Comment: None.

GLOSSARY
Forced expiratory volume in 1 second (FEV1) The volume breathed out in the
first second of forceful blowing into a spirometer, measured in litres.
Peak expiratory flow rate The maximum rate that gas is expired from the lungs
when blowing into a peak flow meter or a spirometer; the units are expressed as
litres per minute.

Substantive changes
Inhaled anticholinergics Two RCTs added;18,25 categorisation unchanged. Ben-
efits data enhanced.
Inhaled �2 agonists Five RCTs added;18,25,32–34 categorisation unchanged. Ben-
efits data enhanced.
Inhaled anticholinergics versus �2 agonists One RCT added;25 categorisation
unchanged.
Inhaled corticosteroids Three RCTs added;32–34 categorisation unchanged.
Prophylactic antibiotics One systematic review added;70 categorisation
unchanged.
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Key Messages

Non-small cell lung cancer
¶ Palliative chemotherapy in stage 4 non-small cell lung cancer Systematic

reviews in people with stage 4 non-small cell lung cancer have found that
adding chemotherapy regimens containing cisplatin to best supportive care
increases survival at 1 year compared with supportive care alone. Limited
evidence from RCTs suggests that adding chemotherapy to best supportive
care may improve quality of life compared with best supportive care
alone.

¶ Thoracic irradiation plus chemotherapy in unresectable stage 3 non-
small cell lung cancer (compared with thoracic irradiation alone) Sys-
tematic reviews and two RCTs in people with unresectable stage 3 non-small
cell lung cancer have found that adding chemotherapy to irradiation improves
survival at 2–5 years compared with irradiation alone. One RCT found no
significant difference in median survival between radical radiotherapy plus
chemotherapy and radiotherapy alone. Observational evidence suggests that,
in people aged over 70 years with unresectable stage 3 non-small cell lung
cancer, chemotherapy plus radiotherapy may reduce quality adjusted survival
compared with radiotherapy alone. We found insufficient evidence about
effects on quality of life.

¶ Hyperfractionated radiation treatment in unresectable stage 3 non-
small cell lung cancer One systematic review found no clear evidence that
altered fractionation regimens, accelerated, hyperfractionated, or hyperfrac-
tionated split course regimens are any more effective than conventional
radiotherapy. One RCT identified by the review has found that continuous,
hyperfractionated, accelerated radiotherapy reduces mortality at 2 years com-
pared with conventional radiotherapy in people with stage 3A, 3B, 1, or 2
non-small cell lung cancer.

¶ Palliative single drug chemotherapy in stage 4 non-small cell lung
cancer (not clearly better than combination chemotherapy) One system-
atic review and subsequent RCTs in people with stage 3 and 4 non-small cell
lung cancer found inconclusive evidence on the effects of single agent
chemotherapy compared with combined chemotherapy. One systematic review
and subsequent RCTs provided insufficient evidence to compare first line
platinum based version non-platinum based chemotherapy.

¶ Preoperative chemotherapy in people with resectable stage 3 non-small
cell lung cancer One systematic review of small, weak RCTs and one
subsequent RCT provided inconclusive evidence about the effects of preopera-
tive chemotherapy in people with resectable stage 3 non-small cell lung
cancer.

¶ Postoperative chemotherapy in people with resected stage 1–3 non-
small cell lung cancer Systematic reviews and subsequent RCTs in people
with completely resected stage 1–3 non-small cell lung cancer found no
significant difference in survival at 5 years between postoperative cisplatin
based chemotherapy and surgery alone with or without concomitant radio-
therapy, although subgroup analysis in one RCT suggests that postoperative
chemotherapy may increase survival in people with stage 3 disease. One
systematic review has found that postoperative alkylating agents increase
mortality compared with no postoperative chemotherapy.
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Small cell lung cancer
¶ Chemotherapy plus thoracic irradiation in limited stage small cell lung

cancer Two systematic reviews in people with limited stage small cell lung
cancer have found that adding thoracic irradiation to chemotherapy improves
survival at 3 years and improves local control. However, one of these reviews
has found that chemotherapy plus thoracic irradiation increases deaths related
to treatment.

¶ Prophylactic cranial irradiation for people in complete remission from
limited or extensive stage small cell lung cancer One systematic review in
people with small cell lung cancer in complete remission has found that
prophylactic cranial irradiation improves survival at 3 years and reduces the risk
of developing brain metastases compared with no irradiation. While long term
cognitive dysfunction after cranial irradiation has been described in non-
randomised studies, RCTs have not found a cumulative increase in neuropsy-
chological dysfunction.

¶ Dose intensification of chemotherapy One systematic review found limited
evidence that intensifying chemotherapy dose by either increasing the number
of chemotherapy cycles, increasing chemotherapy dose, or increasing dose
intensity per cycle may modestly improve survival compared with standard
chemotherapy. However, additional RCTs have found inconclusive evidence
about the effects of dose intensification on survival.

¶ Oral etoposide in extensive stage small cell lung cancer Two RCTs in
people with extensive stage small cell lung cancer found that oral etoposide
reduced survival compared with combination chemotherapy at 1 year. One RCT,
in people with extensive stage small cell lung cancer who had not responded to
induction combination chemotherapy, found no significant difference between
oral etoposide and no further treatment in mortality at 3 years, although overall
mortality was lower in people taking etoposide. RCTs found that etoposide may
reduce nausea, alopecia, and numbness in the short term compared with
combination chemotherapy. They found no evidence that it offered better
quality of life overall.

DEFINITION Lung cancer (bronchogenic carcinoma) is an epithelial cancer
arising from the bronchial surface epithelium or bronchial mucous
glands. It is broadly divided into small cell and non-small cell lung
cancer. For a description of the stages of lung cancer see table 1,
p 2053.

INCIDENCE/
PREVALENCE

Lung cancer is the leading cause of cancer death in both men and
women annually, affecting about 100 000 men and 80 000 women
in the USA and about 40 000 men and women in the UK. Small cell
lung cancer constitutes about 20–25% of all lung cancers, the
remainder being non-small cell lung cancers of which adenocarci-
noma is now the most prevalent form.1

AETIOLOGY/
RISK FACTORS

Smoking remains the major preventable risk factor, accounting for
about 80–90% of all cases.2 Other respiratory tract carcinogens
have been identified that may enhance the carcinogenic effects of
tobacco smoke, either in the workplace (e.g. asbestos and polycy-
clic aromatic hydrocarbons) or in the home (e.g. indoor radon).3

PROGNOSIS Lung cancer has an overall 5 year survival rate of 10–12%.4 At the
time of diagnosis, 10–15% of people with lung cancer have local-
ised disease. Of these, half will have died at 5 years despite
potentially curative surgery. Over half of people have metastatic
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disease at the time of diagnosis. People with non-small cell cancer
who have surgery have a 5 year survival of 60–80% for stage 1
disease and 25–50% for stage 2 disease.4 In people with small cell
cancer, those with limited stage disease who have combined
chemotherapy and mediastinal irradiation have a median survival of
18–24 months, whereas those with extensive stage disease who
are given palliative chemotherapy have a median survival of 10–12
months.4 About 5–10% of people with small cell lung cancer
present with central nervous system involvement, and half develop
symptomatic brain metastases by 2 years. Of these, only half
respond to palliative radiation, and their median survival is less than
3 months.4

AIMS OF
INTERVENTION

To prolong life; to improve quality of life; and to provide palliation of
symptoms, with minimum adverse effects of treatment.

OUTCOMES Survival; clinical response rates; disease related symptoms;
adverse effects of treatment; quality of life. Despite recent progress
in the development of valid instruments, measuring quality of life in
people with lung cancer remains a serious challenge.5,6

METHODS Clinical Evidence search and appraisal September 2003. Unless
stated otherwise, we have used the term stage 3 non-small cell lung
cancer to refer to both stage 3A and stage 3B (see table 1, p 2053).

QUESTION What are the effects of treatments for non-small cell
lung cancer?

OPTION PRE- AND POSTOPERATIVE CHEMOTHERAPY IN PEOPLE
WITH RESECTABLE NON-SMALL CELL LUNG CANCER

One systematic review of small, weak RCTs and one subsequent RCT
provide inconclusive evidence about the effects of preoperative
chemotherapy in people with resectable stage 3 non-small cell lung
cancer. Systematic reviews and subsequent RCTs in people with
completely resected stage 1–3 non-small cell lung cancer found no
significant difference in survival at 5 years between postoperative
cisplatin based chemotherapy and surgery alone with or without
concomitant radiotherapy, although subgroup analysis in one RCT
suggests that postoperative chemotherapy may increase survival in
people with stage 3 disease. One systematic review has found that
postoperative alkylating agents increase mortality compared with no
postoperative chemotherapy.

Benefits: Preoperative chemotherapy versus no chemotherapy: We
found one systematic review,7 one non-systematic review,8 and one
subsequent RCT.9 The systematic review (search date 1997, 4
RCTs, 204 people with technically resectable stage 3A non-small
cell lung cancer) compared preoperative cisplatin based chemo-
therapy with no chemotherapy.7 It found that preoperative chemo-
therapy significantly reduced mortality at 2 years compared with no
preoperative chemotherapy (2 fully reported RCTs; AR 34/58 [59%]
with preoperative chemotherapy v 54/62 [87%] with no chemo-
therapy; RR 0.67, 95% CI 0.42 to 0.89; NNT 4, 95% CI 2 to 11).
The non-systematic review, which identified the same RCTs, sug-
gested that this evidence is limited because the trials were small,
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staging was clinical rather than pathological, and treatment groups
were not balanced for prognostic factors such as K-Ras mutations.8

The subsequent RCT (355 people with resectable stages 1 [except
T1N0] to 3A non-small cell lung cancer) compared preoperative
chemotherapy (2 cycles of ifosfamide plus mitomycin plus cisplatin)
versus primary surgery alone.9 It found no significant difference in
survival after 4 years follow up between preoperative chemotherapy
and surgery alone in people with any disease stage or in people with
stage 3 disease (median survival for any disease stage 37 months,
95% CI 26.7 months to 48.3 months with preoperative chemo-
therapy v 26.0 months, 95% CI 19.8 months to 33.6 months;
P = 0.15; RR for survival in people with stage 3 disease 1.04, 95%
CI 0.68 to 1.60; P = 0.85). Postoperative chemotherapy
versus surgery alone: We found one systematic review10 and two
subsequent RCTs.11,12 The review (search date 1991, 14 RCTs,
1394 people with resected stage 1–3 non-small cell lung cancer)
found no significant difference between postoperative cisplatin
based chemotherapy compared with surgery alone in mortality at 5
years (8 RCTs; ARR +5%, 95% CI –1% to +10%; HR 0.87, 95%
CI 0.74 to 1.02; P = 0.08).10 However, it found that postoperative
alkylating agents significantly increased mortality compared with
surgery alone (5 RCTs; HR 1.15; CI not reported; P = 0.005; ARI of
death at 5 years +5%, CI not reported). The first subsequent RCT
(70 people, stage 1–3B resected non-small cell lung cancer)
compared postoperative chemotherapy (4 cycles of iv cyclophos-
phamide, vincristine, adriamycin, and lomustine, followed by oral
ftorafur) versus no chemotherapy for 1 year.11 It found no significant
difference in survival at 5 years between postoperative chemo-
therapy and no postoperative chemotherapy (49% with postopera-
tive chemotherapy v 31% with no chemotherapy; P > 0.05, abso-
lute numbers not reported).11 A subgroup analysis in people with
stage 3 non-small cell lung cancer (40 people with stage 3A, 9 with
stage 3B) found that postoperative chemotherapy significantly
increased survival at 5 years compared with no postoperative
chemotherapy (44% with postoperative chemotherapy v 21% with
no chemotherapy; P < 0.025, absolute numbers not reported).
Results for people with stage 3A and 3B non-small cell lung cancer
were not reported separately.11 The second subsequent RCT (221
people, stage 1–2 resected non-small cell lung cancer) compared
uracil plus tegafur for 2 years versus no postoperative chemo-
therapy.12 It found no significant difference in 5 year survival or
5 year disease free survival between chemotherapy and no chemo-
therapy (survival: 79% with postoperative chemotherapy v 75% with
no chemotherapy; HR 1.13, 95% CI 0.65 to 1.97; disease free
survival: 78% with postoperative chemotherapy v 71% with no
chemotherapy; HR 1.37, 95% CI 0.81 to 2.32). Postoperative
chemotherapy plus radiotherapy versus postoperative
radiotherapy alone: We found one systematic review (search date
1991, 7 RCTs, 807 people)10 and one subsequent RCT.11 The
review found no significant difference in overall survival between
adding postoperative chemotherapy to postoperative radiotherapy
and postoperative radiotherapy alone (overall survival: HR 0.98; CI
not reported, P = 0.76; HR for 6 RCTs that used cisplatin based
chemotherapy HR 0.94; CI not reported, P = 0.46; ARR for death at
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5 years +2%, 95% CI –3% to +8%).10 The subsequent RCT (488
people with completely resected stage 2 or 3A non-small cell lung
cancer) compared postoperative radiotherapy with or without cis-
platin plus etoposide.13 It found no significant difference between
postoperative chemotherapy plus radiotherapy and radiotherapy
alone in median survival (37.9 months with postoperative chemo-
therapy plus radiotherapy v 38.8 months with radiotherapy alone;
P = 0.56).

Harms: Preoperative chemotherapy: One RCT identified by the review,
which compared preoperative chemotherapy versus no chemo-
therapy, found that chemotherapy was associated with grade III or
IV neutropenia (80% of people), nausea and vomiting, diarrhoea,
hypomagnesaemia, and alopecia (no further data reported).7

Postoperative chemotherapy: The systematic review of postop-
erative cisplatin based chemotherapy gave no information on
adverse effects.10 One RCT (269 people) identified by the review,
which compared four postoperative courses of cyclophosphamide
plus adriamycin plus cisplatin versus no postoperative chemo-
therapy, found that only 53% of people allocated to postoperative
chemotherapy completed all four courses.14 Mild to severe gas-
trointestinal toxicity was reported in 88% of people receiving post-
operative chemotherapy. A second RCT identified by the review
reported similar toxicity.15 Many adjuvant chemotherapy studies
were published before serotonin receptor antagonist antiemetics
were available. The second subsequent RCT (221 people) reported
grade 3–4 toxicity in 0.9% (1/110) of people and grade 1 or more
toxicity in 59.8% (64/110) of people with postoperative uracil plus
tegafur.12

Comment: The systematic review examining effects of preoperative chemo-
therapy7 identified one interim report16 of an RCT in 27 people,
which was unsuitable for inclusion in the meta-analysis. The RCT
found that preoperative chemotherapy significantly improved
median survival after about 30 months’ follow up compared with no
preoperative chemotherapy (median survival: 28.7 months with
preoperative chemotherapy v 15.6 months with no chemotherapy;
P = 0.095).17 Larger trials of preoperative chemotherapy in people
with stage 3A non-small cell lung cancer are needed. Most of the
chemotherapy regimens in the postoperative RCTs identified by the
reviews are no longer used, and more trials examining newer agents
are needed.

OPTION THORACIC IRRADIATION FOR UNRESECTABLE STAGE 3
NON-SMALL CELL LUNG CANCER (COMPARED WITH
THORACIC IRRADIATION ALONE)

Systematic reviews and subsequent RCTs in people with unresectable
stage 3 non-small cell lung cancer have found that adding chemotherapy
to irradiation improves survival at 2–5 years compared with irradiation
alone. One RCT found no significant difference in median survival
between radical radiotherapy plus chemotherapy and radiotherapy alone.
Observational evidence suggests that, in people aged over 70 years with
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unresectable stage 3 non-small cell lung cancer, chemotherapy plus
radiotherapy may reduce quality adjusted survival compared with
radiotherapy alone. We found insufficient evidence about effects on
quality of life.

Benefits: We found three systematic reviews10,17,18 and three subsequent
RCTs.19–21 The first review (search date 1991, 22 RCTs, 3033
people with unresected stage 3 non-small cell lung cancer) found
that chemotherapy plus thoracic irradiation significantly reduced
mortality compared with radiotherapy alone, with an absolute
survival benefit of 3% with combined treatment compared with
radiotherapy alone at 2 years (mortality: HR 0.90, 95% CI 0.83 to
0.97).10 The second review (search date 1995, 14 RCTs, including
9 RCTs identified by the first review and 1 RCT excluded from the
first review because of poor methodology, 1887 people) found that
a cisplatin based regimen plus radiotherapy significantly reduced
mortality at 2 years compared with radiotherapy alone (OR 0.7,
95% CI 0.5 to 0.9).17 The third review (search date 1995, 14 RCTs,
including 11 RCTs identified by the first or second review, 2589
people) found that chemotherapy (primarily cisplatin based) plus
radiotherapy significantly reduced mortality at 3 years compared
with radiotherapy alone (RR 0.83, 95% CI 0.77 to 0.90).18 The first
subsequent RCT (458 people) compared 2 months of cisplatin plus
vinblastine followed by standard radiotherapy with either standard
or hyperfractionated radiotherapy alone.19 It found that combined
treatment significantly improved 5 year survival compared with
radiotherapy alone (AR 8% with combined treatment v 5% with
standard radiotherapy v 6% with hyperfractionated radiotherapy;
P = 0.04 for combined v either comparison). The second subse-
quent RCT (446 people) compared radical radiotherapy plus four
cycles of mitomycin plus ifosfamide plus cisplatin with radical
radiotherapy alone.20 It found no significant difference in median
survival between groups (11.7 months with combined treatment v

9.7 months with radiotherapy alone; P = 0.14). The third subse-
quent RCT (506 people randomised, 460 analysed, stage 3A or 3B)
compared radiotherapy (60 Gy) plus neoadjuvant cisplatin plus
ifosfamide plus and mitomycin for three 21 day cycles versus
radiotherapy alone.21 It found that chemotherapy increased survival
at 2 years, but the statistical significance was not reported (20.0%
with adjuvant chemotherapy v 7.4% with no adjuvant treatment).
We found insufficient evidence about the effects of combining
thoracic irradiation with chemotherapy on quality of life.

Harms: The reviews and RCTs gave no information on long term adverse
effects of treatment.10,17–21

Comment: Radioprotector drugs and three-dimensional conformal radio-
therapy are being investigated to reduce the toxicities of combined
modality treatment.22 One meta-analysis (6 prospective phase II or
III studies) found that, in people aged over 70 years with unresect-
able stage 3 non-small cell lung cancer, chemotherapy plus radio-
therapy significantly reduced quality adjusted survival compared
with radiotherapy alone (10.8 months with chemotherapy plus
radiotherapy v 13.1 months with standard radiotherapy;
P < 0.01).23
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OPTION HYPERFRACTIONATED RADIATION TREATMENT FOR
UNRESECTABLE STAGE 3 NON-SMALL CELL LUNG
CANCER

One systematic review found no clear evidence that altered fractionation
regimens, accelerated, hyperfractionated, or hyperfractionated split
course regimens were more effective than conventional radiotherapy. One
RCT identified by the review found that continuous, hyperfractionated,
accelerated radiotherapy reduced mortality at 2 years compared with
conventional radiotherapy in people with stage 3A, 3B, 1, or 2 non-small
cell lung cancer.

Benefits: Hyperfractionation: We found one systematic review (search date
2001, 7 RCTs, 1369 people, 4 altered fractionation regimens;
accelerated, hyperfractionated, hyperfractionated and split course,
and continuous, hyperfractionated, accelerated radiotherapy
(CHART; see glossary, p 2049).24 It found that of all the regimens
examined, only CHART was clearly more effective than standard
regimens. Accelerated radiotherapy: The review (search date
2001, 1 RCT, 99 people randomised, 77 people with stage 3
analysed) found no significant difference in survival between accel-
erated radiotherapy and standard radiotherapy (median survival:
14.4 months with accelerated v 13.8 months with standard;
HR 0.93, 95% CI 0.67 to 1.28).24 Accelerated radiotherapy plus
chemotherapy: The review (search date 2001, 1 RCT, 81 people
analysed) found no significant difference in survival between accel-
erated radiotherapy plus chemotherapy and standard radiotherapy
alone (median survival: 15.0 months with accelerated plus chemo-
therapy v 13.8 months with standard; HR 0.99, 95% CI 0.73 to
1.32).24 Hyperfractionated radiotherapy: The review (search
date 2001, 3 RCTs, 361 people) identified one large RCT (306
people) and two small RCTs.24 Overall, the review found no signifi-
cant difference in survival between hyperfractionated radiotherapy
and standard radiotherapy, although results were heterogeneous
(HR 0.94, 95% CI 0.80 to 1.09, heterogeneity P = 0.025).24 The
large RCT found no significant difference in survival. One small RCT
found that hyperfractionated radiotherapy increased survival. The
second small RCT found that hyperfractionated radiotherapy
decreased survival. Hyperfractionated radiotherapy plus
chemotherapy: The review (search date 2001, 1 RCT, 17 people)
found no significant difference in survival between hyperfraction-
ated radiotherapy plus chemotherapy and standard radiotherapy
alone (median survival: 14.5 months with radiotherapy plus chemo-
therapy v 6.0 months with radiotherapy alone; HR 1.72, 95%
CI 0.51 to 5.74).24 Split-course hyperfractionated
radiotherapy plus chemotherapy: The review (search date 2001,
2 RCTs, 126 people) found that split-course hyperfractionated
radiotherapy plus chemotherapy significantly improved survival
compared with standard radiotherapy alone (HR 0.48, 95% CI 0.33
to 0.70).24 However, there was significant heterogeneity among
RCTs. One RCT found no significant difference in survival and the
other RCT (considered to be of poor quality because of inadequate
reporting) found that combined treatment significantly improved
survival. Continuous hyperfractionated accelerated
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radiotherapy (CHART): See glossary, p 2049. We found no sys-
tematic review or RCTs exclusively in people with stage 3 non-small
cell lung cancer. The systematic review (search date 2001, 1 RCT,
563 people with non-small cell lung cancer; 61% with stage 3A or
3B, 39% with stage 1 or 2)24 found that CHART significantly
reduced mortality and improved local tumour control compared with
standard radiotherapy at 2 years (mortality: AR 71% with CHART v

80% with standard radiotherapy, HR 0.78, 95% CI 0.65 to 0.94;
P = 0.008; local tumour control: HR 0.79, 95% CI 0.63 to 0.98;
P = 0.03).22

Harms: Accelerated radiotherapy: The review (search date 2001, 1 RCT,
77 people analysed) found that accelerated radiotherapy signifi-
cantly increased grade 3 and 4 oesophageal toxicity compared with
standard radiotherapy (number for each treatment group: 15 peo-
ple with accelerated v 6 people with standard; P value not reported
in review).24 Accelerated radiotherapy plus chemotherapy: The
review (search date 2001, 1 RCT, 104 people, 78% of people
analysed) found that accelerated radiotherapy plus chemotherapy
significantly increased grade 3 and 4 oesophageal toxicity com-
pared with standard radiotherapy (24/51[47%] with accelerated v

6/53 [11%] with standard, P value not reported in review).24

Hyperfractionated radiotherapy: The large RCT identified by the
systematic review (search date 2001) found three treatment
related deaths with hyperfractionated radiotherapy.24 CHART: The
systematic review (search date 2001)24 found information on the
adverse effects of CHART in further reports.22,25 It found that CHART
significantly increased pain on swallowing, heartburn (both of which
were of brief duration), cough (P = 0.01), shortness of breath
(P = 0.03), and dizziness (P = 0.03) compared with conventional
radiotherapy over the first 3 months. It found no symptoms with a
greater than 20% difference between treatment groups at 1 year.25

The review found that CHART increased pulmonary fibrosis at 2
years (16% with CHART v 4% with standard, P value not reported).24

Comment: None.

OPTION PALLIATIVE CHEMOTHERAPY IN STAGE 4 NON-SMALL
CELL LUNG CANCER

Systematic reviews in people with stage 4 non-small cell lung cancer
have found that adding chemotherapy regimens containing cisplatin to
supportive care increases survival at 1 year compared with supportive
care alone. Limited evidence from RCTs suggests that chemotherapy plus
best supportive care may improve quality of life compared with best
supportive care alone. Two systematic reviews and subsequent RCTs in
people with advanced non-small cell lung cancer found inconclusive
evidence on the effects of single agent chemotherapy compared with
combined chemotherapy. One systematic review and additional RCTs
provided insufficient evidence to compare first line platinum based versus
non-platinum based chemotherapy.

Benefits: First line chemotherapy versus supportive care: We found three
systematic reviews.10,26,27 The most recent systematic review
(search date 1998, 4 earlier systematic reviews)26 did not fully
describe the four earlier systematic reviews it identified, three of
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which included the same RCTs. The review did not perform a
meta-analysis. The first review that performed a meta-analysis
(search date 1991, 11 RCTs, 1190 people with advanced non-
small cell lung cancer) compared supportive care plus chemo-
therapy versus supportive care alone.10 It found that, in trials from
the 1970s, long term alkylating agents plus supportive care did not
significantly improve survival compared with supportive care alone
(HR 1.26, 95% CI 0.96 to 1.66; P = 0.095). However, cisplatin
containing regimens plus supportive care significantly increased
survival at 1 year (HR 0.73; P < 0.0001) and increased median
survival compared with supportive care alone (5.5 months with
cisplatin containing regimens plus supportive care v 4 months with
supportive care alone). It is not possible to deduce from these RCTs
to what extent the observed effects are because of the cisplatin or
to all the other drugs in the combinations studied. The second
review26 that performed a meta-analysis (search date not reported,
8 RCTs, 7 of which were included in the first review,10 712 people
with advanced non-small cell lung cancer) comparing chemo-
therapy plus best supportive care versus best supportive care alone
found that chemotherapy significantly reduced mortality at 6
months (OR 0.44, 95% CI 0.32 to 0.59).26 The third review27

identified four RCTs, which compared single agent chemotherapy
plus best supportive care versus best supportive care alone, and
assessed effects on quality of life.28–31 Overall, the trials consist-
ently found that chemotherapy plus best supportive care improved
quality of life compared with best supportive care alone. The
difference between groups was not significant in most trials, but
they are likely to have been underpowered to detect a clinically
important difference. The first RCT (207 people with stage 3B or 4
non-small cell lung cancer) found that adding vinorelbine to sup-
portive care significantly improved emotional functioning (assessed
by European Organization for Research and Treatment of Cancer
QLQ-C30 questionnaire P = 0.01, absolute numbers not reported),
nausea and vomiting (P = 0.04), pain (P < 0.01), and dyspnoea
(P = 0.02) compared with supportive care alone.28 It found no
significant difference between groups in other measures of quality
of life, although all scores, except those for diarrhoea, were
improved in people taking vinorelbine.28 The second RCT (300
people with symptomatic locally advanced or metastatic non-small
cell lung cancer, Karnofsky performance status (see glossary,
p 2049) 60–90) compared gemcitabine plus best supportive care
versus best supportive care alone.29 It found that people receiving
gemcitabine had improved quality of life (assessed by European
Organization for Research and Treatment of Cancer QLQ-C30 ques-
tionnaire) compared with people receiving best supportive care
alone.29 The RCT did not assess the significance of the difference
between groups. The third RCT (157 people with stage 3B or 4
non-small cell lung cancer) found no significant difference in overall
quality of life between paclitaxel plus supportive care and supportive
care alone (assessed by the Rotterdam symptom checklist; lower
scores indicate worse symptoms: –0.019 with paclitaxel v –0.017
with supportive care alone; P = 0.242), although scores improved
in people taking paclitaxel.31 The fourth RCT (191 people aged ≥ 70
years with stage 3B or 4 non-small cell lung cancer) found no
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significant difference in global health status between adding vinor-
elbine to supportive care and supportive care alone, although
functional scale scores were higher in people taking vinorelbine
(global health status assessed by European Organization for
Research and Treatment of Cancer QLQ-C30 questionnaire, higher
score indicates better function, mean difference in score +4.58,
95% CI –0.26 to +9.43).28 Toxicity scores were also higher in
people receiving vinorelbine compared with supportive care alone,
but the difference was not significant. First line single agent
versus combined chemotherapy: We found two systematic
reviews32,33 and five subsequent RCTs.34–38 The first systematic
review (search date 1995–1996, 25 RCTs, 5156 people with stage
4 non-small cell lung cancer) found no significant difference
between platinum analogue or vinorelbine containing combination
chemotherapy and platinum analogue or vinorelbine alone in 1 year
survival (RR 1.10, 95% CI 0.94 to 1.43).32 The second systematic
review (search date 2002, 3 RCTs) compared the single agent
gemcitabine versus combination treatment.33 The review did not
pool results. It found that none of the RCTs found any significant
difference between treatments in survival (results from the 3 RCTs
for gemcitabine v combination: 7.9 months with gemcitabine v 6.1
months with combination; P = 0.13; 6.6 months with gemcitabine
v 7.6 months with combination; P reported as not significant; 8.5
months with gemcitabine v 11.1 months with combination;
P = 0.65). Two subsequent RCTs compared vinorelbine plus gem-
citabine versus monotherapy and found different results.34,37 The
first subsequent RCT (120 people with advanced non-small cell
lung cancer aged > 70 years) found that gemcitabine plus vinorel-
bine significantly improved survival at median 14 months compared
with vinorelbine alone (median survival: 29 weeks with combined
treatment v 18 weeks with single treatment; P < 0.01).34 The
second subsequent RCT (698 people aged 63–86 years with stage
3B or 4 disease) found no significant difference in survival between
vinorelbine plus gemcitabine and either vinorelbine alone or gem-
citabine alone (median survival: 30 weeks with combination v

36 weeks with vinorelbine v 28 weeks with gemcitabine; HR 1.17,
95% CI 0.95 to 1.44 for combination v vinorelbine; HR 1.06, 95%
CI 0.86 to 1.29 for combination v gemcitabine).37 The third subse-
quent RCT (522 chemotherapy naive people with stage 3 or 4
non-small cell lung cancer) found that gemcitabine plus cisplatin
significantly improved survival compared with cisplatin alone
(median survival: 9.1 months with combination v 7.6 months with
cisplatin alone; P = 0.004).35 The fourth subsequent RCT (415
with histologically or cytologically confirmed stage 3 or 4 non-small
cell lung cancer) found that cisplatin plus vinorelbine significantly
improved survival compared with cisplatin alone (median survival: 8
months with combination v 6 months with cisplatin alone;
P = 0.002).36 The fifth subsequent RCT (398 people with stage 3B
or 4 non-small cell lung cancer) compared three treatments:
irinotecan alone, cisplatin plus vindesine, and cisplatin plus irinote-
can.38 It found no significant difference in survival between irinote-
can alone and irinotecan plus cisplatin (median survival time:
46 weeks with irinotecan alone v 45.6 weeks with cisplatin plus
vindesine v 50 weeks with cisplatin plus irinotecan; 2 year survival:
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21.9% with irinotecan alone v 18.7% with cisplatin plus vindesine v

19.4% with cisplatin plus irinotecan; P = 0.089 for irinotecan alone
v cisplatin plus vindesine). First line platinum based versus
non-platinum based chemotherapy: We found one systematic
review of “new” chemotherapy agents (search date 2001, 4
RCTs)40 and five additional RCTs39,41–44 that compared platinum
based versus non-platinum treatment. The systematic review iden-
tified two RCTs that compared cisplatin plus etoposide versus
gemcitabine.40 Neither RCT found any significant difference in
survival (median survival in 1 RCT, 146 people; 7.6 with cisplatin
plus etoposide v 6.6 months with gemcitabine; P > 0.9; second
RCT, 53 people: 48 weeks with cisplatin plus etoposide v 37 weeks
with gemcitabine; P = 0.65).45,46 The systematic review identified
two RCTs that compared vinorelbine alone versus vinorelbine plus
cisplatin.40,47,48 The studies used different doses of vinorelbine
(50% dose difference) and found different results for survival. One
RCT (231 people) found no significant difference between vinorel-
bine alone (80 mg/m2) and vinorelbine plus cisplatin (median sur-
vival: 32 weeks with vinorelbine alone v 33 weeks with vinorelbine
plus cisplatin; P = 0.48).47 The other RCT (412 people) found that
vinorelbine plus cisplatin significantly increased survival compared
with vinorelbine alone (median survival: 31 weeks with vinorelbine
alone v 40 weeks with vinorelbine plus cisplatin; P = 0.045).48 The
first additional RCT (441 people with stage 3 or 4 non-small cell
lung cancer) compared docetaxel plus cisplatin versus docetaxel
plus gemcitabine and found no significant difference in survival at
1 year (86/205 [42%] with docetaxel plus cisplatin v 78/201 [39%]
with docetaxel plus gemcitabine; RR 1.08, 95% CI 0.84 to 1.33).39

The second additionalRCT (509 people with stage 3 or 4 non-small
cell lung cancer) comparing paclitaxel plus carboplatin versus
paclitaxel plus gemcitabine found no significant difference in
median survival (10.4 months with paclitaxel plus carboplatin v 9.8
months with paclitaxel plus gemcitabine; P = 0.32).41 The third
additional RCT (90 people with stage 3 or 4 non-small cell lung
cancer) found similar median survival time between paclitaxel plus
carboplatin and paclitaxel plus gemcitabine (14.1 months with
paclitaxel plus carboplatin v 12.6 months paclitaxel plus gemcitab-
ine; CI not reported).42 The fourth additional RCT (267 people with
stage 3B or 4 non-small cell lung cancer) compared four regimens:
paclitaxel plus carboplatin plus gemcitabine, paclitaxel plus carbo-
platin plus vinorelbine, paclitaxel plus gemcitabine, and gemcitab-
ine plus vinorelbine.43 It found no significant difference in survival at
1 year among groups (range 38–44%, reported as non-significant,
no further data reported), but it is likely to have been too small to
detect a clinically important difference among regimens. The fifth
additional RCT (284 people with stage 4 non-small cell lung cancer)
compared three regimens: cisplatin plus carboplatin plus ifosfa-
mide, cisplatin plus carboplatin plus gemcitabine, and ifosfamide
plus gemcitabine.44 It found no significant difference in median
survival among groups, although people taking ifosfamide plus
gemcitabine had longer median survival time compared with people
taking a cisplatin containing regimen (P = 0.2). The RCT is likely to
have been underpowered to detect a clinically important difference
among regimens. Any second line chemotherapy: We found one
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systematic review (search date not reported, 34 single agent
studies and 24 combination regimen studies, 30 published only as
an abstract).49 The review found that results from studies were
conflicting and was unable to draw conclusions because of the
heterogeneity of participant selection in the studies, and the differ-
ent definitions of people considered sensitive or refractory to
treatment. Second line single agent docetaxel: We found one
systematic review (search date 2000, 2 RCTs, 477 people resistant
to platinum based combination chemotherapy).50 Results of the
RCTs were not combined because of trial heterogeneity. The first
RCT identified by the review found that docetaxel 75 mg/m2 signifi-
cantly improved survival at 1 year compared with best supportive
care (37% with docetaxel v 11% with best supportive care;
P = 0.003).51 The second RCT identified by the review found that
docetaxel significantly improved survival at 1 year compared with
vinorelbine or ifosfamide (32% with docetaxel v 19% with vinorel-
bine or ifosfamide; P = 0.025).52

Harms: Over 50% of people with advanced lung cancer treated with chemo-
therapy reported alopecia, and gastrointestinal and haematological
toxicity.48 One non-systematic review found greater toxicity in peo-
ple with Eastern Cooperative Oncology Group (ECOG) scale per-
formance status 3 or 4 (see glossary, p 2049).53 Subgroup analysis
(64 people with ECOG scale performance status 2) from an RCT
comparing four cisplatin based chemotherapy regimens found high
rates of haematological and gastrointestinal toxicity and low
response rates after 1 year; as a result the enrolment of people with
ECOG performance status 2 was discontinued (proportion of people
who had any grade 3–4 toxicity: 30–60% of people taking paclitaxel
plus cisplatin; 8–67% of people taking gemcitabine plus cisplatin;
12–59% of people taking docetaxel plus cisplatin; 27–33% of
people taking paclitaxel plus carboplatin; response rate with any
type of chemotherapy 14%, 95% CI 5.6% to 22.6%; median
survival 4.1 months, 95% CI 0.2 months to 31.0 months).54 First
line single agent versus combined chemotherapy: The second
subsequent RCT (698 people) found that vinorelbine plus gemcit-
abine significantly increased thrombocytopenia and liver toxicity
compared with vinorelbine alone and significantly increased neutro-
penia, vomiting, fatigue, extravasation effects, cardiac toxicity, and
constipation compared with gemcitabine alone.37 The fifth subse-
quent RCT (398 people with stage 3B or 4 non-small cell lung
cancer) found that platinum plus vindesine increased overall major
adverse effects compared with irinotecan alone.38 However, irinote-
can significantly increased diarrhoea (grade 3 or 4 nausea or
vomiting: 23% with platinum plus vindesine v 9% with irinotecan
alone; P = 0.001; grade 3 or 4 diarrhoea: 3% with platinum plus
vindesine v 15% with irinotecan alone; P = 0.008). First line
platinum based versus non-platinum based chemotherapy:
The first additional RCT, which compared docetaxel plus cisplatin
with docetaxel plus gemcitabine, found that docetaxel plus cisplatin
significantly increased neutropenia (P = 0.01), nausea and vomit-
ing (P = 0.001), and diarrhoea (P = 0.001).39 The RCTs41,42 com-
paring paclitaxel plus carboplatin versus paclitaxel plus gemcitabine
found similar levels of haematological toxicity between groups,
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although one RCT42 found that paclitaxel plus carboplatin signifi-
cantly increased grade 3 thrombocytopenia compared with paclit-
axel plus gemcitabine. The fourth additional RCT found that gem-
citabine plus vinorelbine significantly reduced non-haematological
toxicity (neuropathy, alopecia, nausea/emesis, diarrhoea, myalgia/
arthralgia) compared with paclitaxel plus carboplatin plus gemcit-
abine, paclitaxel plus carboplatin plus vinorelbine, or paclitaxel plus
gemcitabine (P < 0.05 for gemcitabine plus vinorelbine v any other
regimen).43

Comment: For people with stage 4 non-small cell lung cancer, treatment
options consist of either chemotherapy or symptomatic care,
including palliative radiation. People with Eastern Cooperative
Oncology Group (ECOG) scale performance status 3 or 4 have
usually been excluded from RCTs of lung cancer chemotherapy. One
non-systematic review has found that carboplatin has comparable
response rate to, but a better toxicity profile than, cisplatin in people
with stage 4 non-small cell lung cancer.55 One RCT (408 people
with stage 3B or 4 non-small cell lung cancer) comparing carbopla-
tin plus paclitaxel versus vinorelbine plus cisplatin found no signifi-
cant difference in survival at 1 year (36% with carboplatin plus
paclitaxel v 38% with vinorelbine plus cisplatin; reported as non-
significant). It found that vinorelbine plus cisplatin significantly
increased withdrawal owing to toxicity (15% with carboplatin plus
paclitaxel v 28% with vinorelbine plus cisplatin; P = 0.001).56

Newer agents such as vinorelbine, gemcitabine, irinotecan, paclit-
axel, and docetaxel produce objective responses in more than 20%
of people with advanced lung cancer,55 and combinations of some
of these agents may be as effective and may cause less toxicity than
platinum based regimens. Measuring quality of life in people with
lung cancer remains a serious challenge.40 In the first subsequent
RCT comparing first line single agent versus combined chemo-
therapy, median survival with vinorelbine alone was much shorter
than in the second subsequent RCT (18 weeks34 v 36 weeks37). The
second subsequent RCT speculates that this may be because either
the higher doses of vinorelbine used in the first subsequent RCT
may be toxic in the elderly based on phase I evidence or there may
have been biases in patient selection. The systematic review com-
paring second line chemotherapy versus supportive care recom-
mended that RCTs of second line chemotherapy report and analyse
details of patient characteristics, response to first line treatment,
and interval between last chemotherapy and recurrence.49

QUESTION What are the effects of treatments for small cell lung
cancer?

OPTION DOSE INTENSIFICATION OF CHEMOTHERAPY VERSUS
STANDARD CHEMOTHERAPY

One systematic review found limited evidence that intensifying
chemotherapy dose by increasing the number of chemotherapy cycles,
increasing chemotherapy dose, or increasing dose intensity per cycle
may modestly improve survival compared with standard chemotherapy.
However, additional RCTs have found inconclusive evidence about the
effects of dose intensification on survival.
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Benefits: We found one systematic review (search date 2001, 20 RCTs,
5490 people, most with extensive stage small cell lung cancer)57

and three additional RCTs58–60 assessing dose or dose intensity of
chemotherapy. Methods of dose intensification differed among
RCTs. The review identified eight RCTs comparing an increased
(12–14) with a standard (5–6) number of cycles of chemotherapy;
five RCTs comparing higher with lower doses of chemotherapy; four
RCTs comparing higher with lower intensity chemotherapy, and
three RCTs comparing changes in both dose per cycle and number
of cycles of chemotherapy with standard dose chemotherapy for
standard number of cycles (see comment below). The review found
that the median survival time was higher in people receiving dose
intensification compared with standard chemotherapy (9.8 months
with dose intensification v 11.5 months with standard chemo-
therapy, significance not reported). The difference in median sur-
vival was increased if the two RCTs (of the 3 that altered both the
dose per cycle and the total number of cycles of chemotherapy) that
reduced the number of treatment cycles were excluded (11.5
months with dose intensification v 8.7 months with standard
chemotherapy, significance not reported). The first additional RCT
(229 people with extensive stage small cell lung cancer) comparing
dose intensive (cisplatin plus vincristine plus doxorubicin plus
etoposide) with standard chemotherapy (alternating cyclophospha-
mide, doxorubicin, vincristine plus cisplatin) found no significant
difference in progression free survival (median 0.66 years in each
group) or overall survival (0.98 with dose intensive v 0.91 years with
standard chemotherapy, reported as non-significant, no further
data reported).58 The second additional RCT (59 people with limited
stage and 74 people with extensive stage small cell lung cancer)
found no significant difference between paclitaxel plus cisplatin plus
etoposide and cisplatin plus etoposide in survival at 1 year
(AR 38.2% with paclitaxel plus cisplatin plus etoposide v 37% with
cisplatin plus etoposide; P = 0.09).59 The third additional RCT (233
people with extensive disease) found no significant difference in
survival over 2 years with three different schedules of epirubicin,
vindesine, and ifosfamide (6 cycles every 3 weeks; 6 accelerated
cycles every 2 weeks with granulocyte macrophage colony stimu-
lating factor [GM-CSF] support, and 6 accelerated cycles every
2 weeks with oral co-trimoxazole) (2 year survival 5–6%;
P = 0.86).60

Harms: The review gave no information on adverse effects.57 The additional
RCTs found that, except in people with widespread extensive stage
small cell lung cancer, adverse effects of chemotherapy were of
short duration.50,58,61 However, the first RCT found that dose
intensive chemotherapy significantly increased deaths related to
toxicity compared with standard chemotherapy (9/110 [8%] with
dose intensive v 1/109 [1%] with standard chemotherapy; RR 8.9,
95% CI 1.1 to 69.0; NNH 14, 95% CI 7 to 60).58 The second RCT
also found that paclitaxel plus cisplatin plus etoposide significantly
increased deaths related to toxicity compared with cisplatin plus
etoposide (8/62 [13%] with paclitaxel plus cisplatin plus etoposide
v 0/71 [0%] with cisplatin plus etoposide; P = 0.001).58
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Comment: Dose escalation and intensification may modestly improve survival;
however, the only review of dose intensification available included
four different variations of dose and cycle across 20 studies, making
comparisons difficult. More research on alternative approaches to
the treatment of small cell lung cancer is needed.

OPTION ADDING THORACIC IRRADIATION TO CHEMOTHERAPY IN
LIMITED STAGE SMALL CELL LUNG CANCER

Two systematic reviews in people with limited stage small cell lung cancer
have found that adding thoracic irradiation to chemotherapy improves
survival at 3 years and local control compared with chemotherapy alone.
However, one of these reviews has found that thoracic radiation plus
chemotherapy increases death related to treatment compared with
chemotherapy alone. One systematic review and six additional RCTs
found insufficient evidence on the best timing, dose, and fractionation of
radiation.

Benefits: We found two systematic reviews.62,63 The first review (search date
not reported, 13 RCTs, 2573 people with limited stage small cell
lung cancer) found that radiation plus chemotherapy significantly
increased 3 year survival compared with chemotherapy alone
(AR 15% with radiation plus chemotherapy v 10% with chemo-
therapy alone; P = 0.001).62 The second review (search date not
reported, 11 RCTs, 10 of which were included in the first review,
1911 people with limited stage small cell lung cancer) pooled data
from nine of the RCTs (1521 people) and found that thoracic
radiation plus chemotherapy significantly improved local control
compared with chemotherapy alone (50% with radiation plus
chemotherapy v 25% with chemotherapy alone; ARI of improved
local control 25%, 95% CI 17% to 34%).63 Timing of radiation: We
found one systematic review (search date 2000, 4 RCTs, 927
people with limited stage small cell lung cancer),64 one additional
RCT,65 and two subsequent RCTs,66,67 which compared early with
late addition of thoracic radiotherapy to chemotherapy. The review
found no significant difference between early and late addition of
radiotherapy in 5 year survival (AR 66/455 [14.5%] with early addi-
tion v 63/472 [13.2%] with late addition; RR 1.09, 95% CI 0.78 to
1.48).65 The additional RCT, included in the review but not in the
meta-analysis, found that early radiotherapy significantly increased
5 year survival compared with late addition of radiotherapy (30%
with early addition v 15% with late addition; P = 0.03).65 The first
subsequent RCT (81 people with limited stage small cell lung
cancer) compared early radiotherapy (given with the first cycle of
chemotherapy) with late radiotherapy (given with the fourth cycle of
chemotherapy).66 It found no significant difference between early
and late radiotherapy in survival after median follow up of 35
months (median 17.5 months with early radiotherapy v 17.0
months with late radiotherapy; P = 0.6). The second subsequent
RCT (231 people with limited stage small cell lung cancer receiving
4 cycles of cisplatin plus etoposide) compared early addition of
thoracic radiotherapy (with the first cycle of chemotherapy [concur-
rent]) versus late (after the fourth cycle of chemotherapy [sequen-
tial]).67 It found no significant difference in survival at 2, 3, or 5
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years between concurrent and sequential radiotherapy (5 year sur-
vival: 24% with concurrent v 18% with sequential; P = 0.097).
Adjustments for prognostic factors, performance status (see glos-
sary, p 2049), age and stage suggested that overall there was a
significantly lower risk of death in people receiving concurrent rather
than sequential radiotherapy (HR 0.70, 95% CI 0.52 to 0.94;
P = 0.02).67 Dose: One RCT (333 people with limited stage small
cell lung cancer) found no significant difference between standard
dose radiotherapy (25.0 Gy over 2 weeks) and high dose radio-
therapy (37.5 Gy over 3 weeks) in overall survival over 3 years
(P = 0.18; results presented graphically).68 Fractionation: We
found two RCTs.69,70 The first RCT (417 people) found that hyper-
fractionation (twice daily treatment) compared with conventional
fractionation (once daily treatment) significantly improved 5 year
survival (26% with hyperfractionation v 16% with conventional
fractionation; P = 0.04).69 The second RCT (353 people) compar-
ing once daily irradiation with twice daily irradiation found no
significant difference in 3 year survival (34% with 50.4 Gy in 28
fractions daily v 29% with 48.0 Gy in 32 fractions twice daily;
P = 0.46).70

Harms: The second systematic review found that thoracic radiation plus
chemotherapy significantly increased death related to treatment
compared with chemotherapy alone (29/884 [3.3%] with radiation
plus chemotherapy v 12/841 [1.4%] with chemotherapy alone;
OR 2.54, 95% CI 1.90 to 3.18).63 Fractionation: One RCT found
that hyperfractionation increased the incidence of oesophagitis
compared with conventional fractionation.69

Comment: Interest in adding thoracic irradiation to chemotherapy derives from
the observation that local recurrence in the chest is a major cause
of first treatment failure and carries an extremely poor prognosis.
One non-systematic review suggested that chest irradiation
reduced local failure rates and increased 3 year survival by 50%.71

The reasons for this improvement have not been established but
may include the early use of radiation plus chemotherapy rather
than improvements in either modality alone.72 The RCTs of early
versus late addition of radiotherapy used different methods and do
not provide strong evidence.64–66 The different results may be
explained by different rates of early toxicity from treatment and
different rates of relapse in the central nervous system.

OPTION PROPHYLACTIC CRANIAL IRRADIATION FOR PEOPLE IN
COMPLETE REMISSION FROM SMALL CELL LUNG
CANCER

One systematic review in people with small cell lung cancer in complete
remission has found that prophylactic cranial irradiation improves survival
at 3 years and reduces the risk of developing brain metastases compared
with no irradiation. Although long term cognitive dysfunction after cranial
irradiation has been described in non-randomised studies, RCTs have not
found a cumulative increase in neuropsychological dysfunction.

Benefits: We found one systematic review (search date 2000, 7 RCTs, 987
people with small cell lung cancer in complete remission) compar-
ing cranial radiation with no cranial radiation.73 Of the people in the
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RCTs, 12% in the irradiation group and 17% in the no irradiation
group had extensive stage small cell lung cancer at presentation. It
found that cranial irradiation significantly improved survival and
increased disease free survival compared with no cranial irradiation
(survival: RR of death at 3 years 0.84, 95% CI 0.73 to 0.97,
corresponding to a 5.4% increase in survival; disease free survival:
RR of recurrence or death at 3 years 0.75, 95% CI 0.65 to 0.86).
The review found that cranial irradiation significantly reduced the
cumulative incidence of brain metastases compared with no cranial
irradiation (RR 0.46, 95% CI 0.38 to 0.57). Larger doses of radia-
tion significantly reduced brain metastases (P = 0.02), but did not
significantly improve survival (P = 0.89).

Harms: Non-randomised studies suggest that prophylactic cranial irradia-
tion may lead to neuropsychological sequelae but the review was
unable to assess this because adequate assessments were carried
out in only two of the seven RCTs.73 These two RCTs found no
cumulative increase in neuropsychological dysfunction in individu-
als receiving prophylactic cranial irradiation. These RCTs and other
non-randomised studies found that 24–60% of participants may
have neuropsychological problems before treatment, and other
studies have not accounted for potential confounding factors such
as age, tobacco use, paraneoplastic syndromes, and neurotoxic
chemotherapy effects.

Comment: The clinical importance of cognitive impairment after prophylactic
cranial irradiation remains unclear. Differences in survival benefiting
those people receiving prophylactic cranial irradiation are small,
reflecting the impact of other events not influenced by prophylactic
cranial irradiation, e.g. other metastases or thoracic relapse.74

OPTION ORAL ETOPOSIDE IN EXTENSIVE STAGE SMALL CELL
LUNG CANCER

Two RCTs in people with extensive stage small cell lung cancer found that
oral etoposide reduced survival compared with combination chemotherapy at
1 year. One RCT, in people with extensive stage small cell lung cancer who
had not responded to induction combination chemotherapy, found no
significant difference between oral etoposide and no further treatment in
mortality at 3 years, although overall mortality was lower in people taking
etoposide. RCTs found that etoposide may reduce nausea, alopecia, and
numbness in the short term compared with combination chemotherapy, but
found no evidence that it offered better quality of life overall.

Benefits: We found no systematic review but found three RCTs.75–77 Versus
combination chemotherapy: The first RCT (155 people with
extensive stage small cell lung cancer) compared oral etoposide
100 mg daily for 5 days with combination chemotherapy.75 It found
that etoposide significantly reduced survival at 1 year compared
with combined chemotherapy (9.8% with etoposide v 19.3% with
combined chemotherapy; P < 0.05). It found similar median sur-
vival rates with etoposide compared with combination chemo-
therapy (4.8 months with etoposide v 5.9 months with combined
chemotherapy; CI not reported) and found inconclusive results on
quality of life. Acute nausea was significantly worse with combina-
tion chemotherapy (P < 0.01), but pain, appetite, general well
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being, and mood were worse with oral etoposide (P < 0.001).
Palliation of lung cancer symptoms was of significantly shorter
duration with etoposide than with combination chemotherapy
(P < 0.01).75 The second RCT (339 people with extensive stage
small cell lung cancer) comparing oral etoposide with combination
chemotherapy found that etoposide significantly reduced survival at
mean 21 months (HR 1.35, 95% CI 1.03 to 1.70; P = 0.03;
absolute numbers not reported).76 Versus no further treatment:
The third RCT (233 people with extensive stage small cell lung
cancer and Karnofsky performance status (see glossary, p 2049)
≥ 50 who had not responded after 4 cycles of intravenous cisplatin,
etoposide, and ifosfamide) compared oral etoposide 50 mg/m2

versus no further treatment for 3 months.77 It found that oral
etoposide significantly increased median progression free survival
compared with no treatment (8.2 months with etoposide v 6.5
months with no treatment; P = 0.0018). It found no significant
difference in overall survival at 3 years, although mortality was lower
in people taking etoposide (9.1% with etoposide v 1.9% with no
treatment; P = 0.0704).

Harms: Versus combination chemotherapy: The first RCT found that
etoposide significantly reduced nausea in the short term (assessed
by daily diary card; P < 0.01) compared with combination chemo-
therapy.75 However, it found that combination chemotherapy sig-
nificantly improved general well-being (assessed by daily diary card;
P < 0.01) and overall quality of life (assessed by Rotterdam Symp-
tom Checklist; P < 0.01) compared with etoposide.75 The second
RCT found that etoposide reduced alopecia and numbness com-
pared with combination chemotherapy, but increased haematologi-
cal adverse effects, particularly anaemia.76 Versus no further
treatment: The third RCT found that oral etoposide was associated
with alopecia and grade 3–4 toxicities, including myelosuppression
(40% of people), anaemia (20%), and granulocytopenia (42%).77

The RCT gave no comparative information about adverse effects in
people receiving no treatment.

Comment: Treatment of extensive stage disease is palliative and, because age
has been identified as a prognostic factor in small cell lung cancer,
studies have looked at outcomes in elderly people with limited and
extensive stage disease and in people of all ages with a poor
prognosis. Although small cell lung cancer is relatively sensitive to
chemotherapy, extensive stage disease remains incurable. Median
survival with treatment is 10–12 months, and as yet has been
unaffected by high dose combination chemotherapy. Because of its
lower acute toxicity, etoposide may be considered for elderly people
with extensive stage disease or people with a poor prognosis.

GLOSSARY
Continuous hyperfractionated accelerated radiotherapy (CHART) Radio-
therapy given at a rate of two or more radiation fractions a day (each of smaller
dose than conventionally fractionated doses). The number of fractions a week is
gradually increased to shorten overall duration of treatment.
Performance status Expression used to describe functional status or wellness of
participants in studies of cancer. There are two widely accepted scales: the Eastern
Cooperative Oncology Group (ECOG) scale (0 = no symptoms; 1 = symptomatic
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but no extra time in bed; 2 = in bed less than 50% of the day, no work, can care for
self; 3 = in bed more than 50% of day, not bedridden, minimal self care;
4 = completely bedridden), and the Karnofsky Scale of symptoms and disability
(from 100% = no symptoms to 0% = dead).
Split-course, hyperfractionated radiotherapy Radiotherapy using two or more
fractions daily of smaller than conventional fraction size, where the total dose is
split into at least two separate courses with an interruption of 10–14 days.

Substantive changes
Pre- and postoperative chemotherapy in people with resectable non-small
cell lung cancer One RCT added;12 categorisation unchanged.
Adding chemotherapy to thoracic irradiation for unresectable stage 3
non-small cell lung cancer One RCT added;21 categorisation unchanged.
Hyperfractionation (stage 3) One systematic review added;24 categorisation
unchanged, but benefits and harms data enhanced.
Chemotherapy in stage 4 non-small cell lung cancer One systematic review
and two RCTs added;33,37,38 categorisation unchanged but benefits and harms
data enhanced.
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TABLE 1 Staging lung cancer (see text, p 2033).

Non-small cell lung cancer

Stage Definition* 5 year survival (%)

1 T1–T2, N0, M0 55–75
2 T1–T2, N1, M0 25–50
3A T3, N0–N1, M0

or T1–T3, N2, MO
20–40

3B T4, any N, M0
or any T, N3, MO

≤ 5

4 Any M1 ≤ 5

Small cell lung cancer

Stage Definition Median survival

Limited stage
disease

Tumour confined to one side of the
chest, supraclavicular lymph nodes,
or both

18–24 months†

Extensive stage
disease

Defined as anything beyond limited
stage

10–12 months‡

*M, metastases; N, nodes; T, tumour. †With combined chemotherapy and
mediastinal irradiation. ‡With palliative chemotherapy.
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INTERVENTIONS

TREATMENT IN SYMPTOMATIC
NON-PREGNANT WOMEN

Beneficial
Antibacterial treatment . . . . .2057

TREATMENT IN PREGNANT
WOMEN

Likely to be beneficial
Antibacterial treatment (except

intravaginal clindamycin) in
pregnant women who have had a
previous preterm birth . . . .2059

Unknown effectiveness
Antibacterial treatment (except

intravaginal clindamycin) in low
risk pregnancy . . . . . . . . . .2059

Likely to be ineffective or harmful
Intravaginal clindamycin

cream. . . . . . . . . . . . . . . .2059

TREATING MALE SEXUAL
PARTNER

Likely to be ineffective or harmful
Treating a woman’s male sexual

partner with metronidazole or
clindamycin (does not reduce the
woman’s risk of
recurrence) . . . . . . . . . . . .2061

TREATMENT BEFORE
GYNAECOLOGICAL
PROCEDURES

Likely to be beneficial
Oral or intravaginal antibacterial

treatment before surgical
abortion . . . . . . . . . . . . . .2061

Unknown effectiveness
Antibacterial treatment before

gynaecological procedures
other than abortion . . . . . .2061

To be covered in future updates
Recurrent bacterial vaginosis

Key Messages

¶ Bacterial vaginosis may resolve spontaneously.

In symptomatic non-pregnant women
¶ Antibacterial treatment One systematic review found that antibacterial

treatment (intravaginal clindamycin or metronidazole) increased cure rate
compared with placebo. One systematic review found no significant difference
between oral and intravaginal antibacterial drugs in cure rates after 5–10 days
or at 4 weeks. Another systematic review has found that a 7 day course of twice
daily oral metronidazole increases cure rates at 3–4 weeks compared with a
single 2 g dose. Limited evidence from RCTs found no significant difference in
cure rates with oral clindamycin versus oral metronidazole twice daily for 7
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days, and no significant difference between once and twice daily dosing with
intravaginal metronidazole gel. One RCT found no significant difference in cure
rates at 35 days between intravaginal clindamycin ovules for 3 days and
intravaginal clindamycin cream for 7 days. We found no evidence on long term
outcomes. One small RCT found that more than 50% of women had recurrent
bacterial vaginosis 2 months after antibacterial treatment.

In pregnant women
¶ Antibacterial treatment (except intravaginal clindamycin) in pregnant

women who have had a previous preterm birth One systematic review
found that antibiotics reduced the risk of low birth weight in women with
bacterial vaginosis who had a previous preterm delivery, although results for
preterm delivery were heterogeneous. Subgroup analysis of one subsequent
RCT found that oral clindamycin given early in the second trimester reduced
miscarriages or preterm deliveries compared with placebo.

¶ Antibacterial treatment (except intravaginal clindamycin) in low risk
pregnancy One systematic review in general populations of pregnant women
found no significant difference between antibiotics (oral or vaginal) and
placebo in the risk of preterm delivery, low birth weight, neonatal sepsis, or
perinatal death. However, one subsequent RCT found that oral clindamycin
given early in the second trimester reduced miscarriages or preterm deliveries
compared with placebo.

¶ Intravaginal clindamycin cream Three RCTs found that treating pregnant
women with intravaginal clindamycin cream was associated with an increased
risk of preterm delivery and low birth weight compared with placebo, but the
increase was not significant.

Treating male sexual partner
¶ Treating a woman’s male sexual partner with metronidazole or clindamy-

cin One systematic review has found that, in women receiving antibacterial
agents, and who have one steady male sexual partner, treating the partner with
oral metronidazole or clindamycin does not reduce the woman’s risk of
recurrence.

Treatment before gynaecological procedures
¶ Oral or intravaginal antibacterial treatment before surgical abortion

Three RCTs consistently found that oral or intravaginal antibacterial treatment
in women with bacterial vaginosis about to have surgical abortion was associ-
ated with a lower risk of pelvic inflammatory disease compared with placebo,
but the difference was only significant in the largest RCT.

¶ Antibacterial treatment before gynaecological procedures (other than
abortion) We found no RCTs on the effects of antibacterial treatment in women
with bacterial vaginosis about to have gynaecological procedures other than
abortion.

DEFINITION Bacterial vaginosis is a microbial disease characterised by an
alteration in the bacterial flora of the vagina from a predominance of
Lactobacillus species to high concentrations of anaerobic bacteria.
The condition is asymptomatic in 50% of infected women. Women
with symptoms have an excessive white to grey, or malodorous
vaginal discharge, or both; the odour may be particularly noticeable
during sexual intercourse. Diagnosis requires three out of four
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features: the presence of clue cells; a homogenous discharge
adherent to the vaginal walls; pH of vaginal fluid greater than 4.5;
and a “fishy” amine odour of the vaginal discharge before or after
addition of 10% potassium hydroxide.

INCIDENCE/
PREVALENCE

Bacterial vaginosis is the most common infectious cause of vagin-
itis, being about twice as common as candidiasis.1 Prevalences of
10–61% have been reported among unselected women from a
range of settings.2 Data on incidence are limited but one study
found that, over a 2 year period, 50% of women using an intrauter-
ine contraceptive device had at least one episode, as did 20% of
women using oral contraceptives.3 Bacterial vaginosis is particularly
prevalent among lesbians.4

AETIOLOGY/
RISK FACTORS

The cause of bacterial vaginosis is not fully understood. Risk factors
include new or multiple sexual partners1,3,5 and early age of sexual
intercourse,6 but no causative microorganism has been shown to
be transmitted between partners. Use of an intrauterine contracep-
tive device3 and douching5 have also been reported as risk factors.
Infection seems to be most common around the time of
menstruation.7

PROGNOSIS The course of bacterial vaginosis varies and is poorly understood.
Without treatment, symptoms may persist or resolve in both preg-
nant and non-pregnant women. Recurrence after treatment occurs
in about a third of women. The condition is associated increased
rates of complications of pregnancy: low birth weight; preterm birth
(pooled OR from 10 cohort studies: 1.8, 95% CI 1.5 to 2.6);8

preterm labour; premature rupture of membranes; late miscarriage;
chorioamnionitis (48% v 22%; OR 2.6, 95% CI 1.0 to 6.6);9

endometritis after normal delivery (8.2% v 1.5%; OR 5.6, 95%
CI 1.8 to 17.2);10 endometritis after caesarean section (55% v

17%; OR 5.8, 95% CI 3.0 to 10.9);11 and surgery to the genital
tract. Women who have had a previous preterm delivery are espe-
cially at risk of complications in pregnancy, with a sevenfold
increased risk of preterm birth (24/428 [5.6%] in all women v

10/24 [41.7%] in women with a previous preterm birth).12 Bacterial
vaginosis can also enhance HIV acquisition and transmission.13

AIMS OF
INTERVENTION

To alleviate symptoms and to prevent complications relating to
childbirth, termination of pregnancy, and gynaecological surgery,
with minimal adverse effects; to reduce adverse neonatal
outcomes.

OUTCOMES Preterm delivery; other complications in pregnancy; puerperal and
neonatal morbidity and mortality; clinical or microbiological cure
rates, usually at 1–2 weeks or 4 weeks after completing treatment;
recurrence rates.

METHODS Clinical Evidence search and appraisal July 2003. In addition, the
authors used information obtained from drug manufacturers.
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QUESTION What are the effects of different antibacterial regimens
in non-pregnant women with symptomatic bacterial
vaginosis?

OPTION ANTIBACTERIAL TREATMENT

One systematic review found that antibacterial treatment (intrvaginal
clindamycin or metronidazole) increased cure rate compared with
placebo. One systematic review found no significant difference in cure
rates at 5–10 days or 4 weeks between oral and intravaginal antibacterial
drugs. Another systematic review has found that a 7 day course of twice
daily oral metronidazole increases cure rates compared with a single 2 g
dose. Limited evidence from RCTs found no significant difference in cure
rates between oral clindamycin and oral metronidazole, and no significant
difference between once and twice daily dosing with intravaginal
metronidazole gel. One RCT found no significant difference in cure rates
at 35 days between 3 day treatment with intravaginal clindamycin ovules
and 7 day treatment with intravaginal clindamycin cream. We found no
evidence on long term outcomes. One small RCT found that more than
50% of women had recurrent bacterial vaginosis 2 months after
antibacterial treatment.

Benefits: Antibacterial versus placebo treatment: We found one sys-
tematic review (search date 1996) that summarised the results of
four RCTs comparing antibacterial treatment versus placebo.14

The systematic review found that the cumulative cure rate 25–39
days after completion of treatment was 82% with intravaginal
clindamycin cream compared with 35% with placebo. The cumu-
lative cure rates for intravaginal metronidazole gel 4–16 days after
completion of treatment was 81% compared with 17–27% with
placebo. The relatively high cumulative cure rates with placebo
treatment suggest that bacterial vaginosis could resolve sponta-
neously without treatment. Oral versus intravaginal
antibacterial treatment: We found one systematic review
(search date 1996, 5 RCTs) comparing oral and intravaginal
formulations of metronidazole and clindamycin,14 and one subse-
quent RCT.15 Three RCTs were conducted in symptomatic non-
pregnant women and two were conducted in symptomatic and
asymptomatic non-pregnant women.14 There was no significant
difference in cumulative cure rates 5–10 days after completing
treatment (86% with oral metronidazole 500 mg twice daily for 7
days v 85% with clindamycin vaginal cream 5 g at bedtime for 7
days v 81% for metronidazole vaginal gel 5 g twice daily for 5 days;
P values and CI not reported). Four weeks after completing
treatment, the cumulative cure rates were 78% for oral metroni-
dazole, 82% for clindamycin vaginal cream, and 71% for metro-
nidazole vaginal gel. The subsequent RCT (399 women) compar-
ing clindamycin vaginal cream versus oral metronidazole also
found no significant difference in cure rates (68% for clindamycin
cream v 67% for oral metronidazole; P = 0.81).15 However, a
large number of women were not included in the efficacy analysis,
making interpretation of the results difficult (results reported on
233 women, many exclusions for different reasons). Different
oral antibacterial regimens: We found one systematic review
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(search date 1996, 4 RCTs) comparing metronidazole 500 mg
twice daily for 7 days versus a single 2 g dose of metronidazole,14

and two additional RCTs comparing metronidazole 500 mg twice
daily for 7 days versus clindamycin 300 mg twice daily for 7
days.16,17 The systematic review found significantly higher cumu-
lative cure rates at 3–4 weeks after completing treatment with
7 day metronidazole than with single dose metronidazole (82%
with 7 days of metronidazole v 62% with single dose metronida-
zole; P < 0.05). The first additional RCT (143 symptomatic non-
pregnant women) found no significant difference in cure rates
within 7–10 days of starting treatment (women cured: 46/49
[94%] with clindamycin v 48/50 [96%] with metronidazole;
RR 0.98, 95% CI 0.89 to 1.07).16 A quarter of women were lost to
follow up. The second RCT (96 non-pregnant women) found no
significant difference in cure rates (39/41 [95%] with clindamycin
v 41/44 [93%] with metronidazole; ARI 2%; RR 1.00, 95% CI 0.92
to 1.14).17 Different intravaginal antibacterial regimens: We
found two RCTs.18,19 The first RCT (514 women) found no signifi-
cant difference in effectiveness between once daily versus twice
daily dosing of intravaginal metronidazole gel (118/207 [57%]
with once daily gel v 129/209 [62%] with twice daily gel; RR 0.92,
95% CI 0.79 to 1.08).18 The second RCT (662 women) compared
3 day treatment with intravaginal clindamycin ovules versus 7 day
treatment with intravaginal clindamycin cream.19 It found no
significant difference in cure rates at 35 day assessment (134/
238 [56%] with 3 day regimen v 113/224 [50%] with 7 day
regimen; ARI 6%; RR 1.10, 95% CI 0.94 to 1.30).

Harms: The review of different oral antibacterial regimens found that
adverse effects occurred in between a quarter and two thirds of
women taking oral metronidazole, including mild to moderate
nausea/dyspepsia, unpleasant metallic taste, headache, and dizzi-
ness.14 Infrequent adverse effects from oral clindamycin included
heartburn, nausea, vomiting, diarrhoea, constipation, headache,
dizziness, and vertigo; the trials gave no data on frequency. Intrav-
aginal clindamycin has been associated, rarely, with mild to severe
colitis20 and vaginal candidiasis. The RCT of once versus twice daily
intravaginal metronidazole gel found no significant difference in
frequency of adverse effects.18 Comparison of results across RCTs
found that yeast vulvovaginitis might be less common with intrav-
aginal metronidazole than with oral metronidazole (4% for intrav-
aginal21 v 8–22% for oral22).

Comment: Intravaginal administration reduces systemic absorption and sys-
temic adverse effects. Some women may prefer oral medication
because it is more convenient. We found one RCT (61 women, 19
withdrew) that followed up women who had been treated for
bacterial vaginosis with either clindamycin vaginal cream or oral
metronidazole.23 It found that more than 50% of women in both
groups had recurrent bacterial vaginosis 2 months after treatment
(exact figures and statistical analysis not reported).
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QUESTION What are the effects of antibacterial treatments in
pregnant women with bacterial vaginosis?

OPTION TREATMENTS FOR PREGNANT WOMEN

One systematic review in general populations of pregnant women found
no significant difference between antibiotics (oral or vaginal) and placebo
in the risk of preterm delivery, low birth weight, neonatal sepsis, or
perinatal death. The review found that antibiotics reduced the risk of low
birth weight in women with bacterial vaginosis who had a previous
preterm delivery, although results for preterm delivery were
heterogeneous. One subsequent RCT found that oral clindamycin given
early in the second trimester reduced miscarriages or preterm deliveries
compared with placebo, both among all women and in the subgroup of
women with previous late miscarriage or preterm delivery. Three RCTs
that compared intravaginal clindamycin cream versus placebo found a
non-significant increase in preterm birth and low birth weight in women
with bacterial vaginosis treated with clindamycin cream compared with
placebo.

Benefits: We found one systematic review (search date 2002, 10 RCTs,
4249 women) comparing antibacterial treatment versus placebo,24

and one subsequent RCT.25 In all pregnant women, regardless
of risk: Overall, the review found no significant difference between
antibiotic and placebo in the risk of preterm delivery, low birth
weight, perinatal death, or neonatal sepsis in the general popula-
tion of pregnant women with bacterial vaginosis (preterm delivery
< 37 weeks’ gestation: OR 0.95, 95% CI 0.82 to 1.10; low birth
weight: OR 0.97, 95% CI 0.76 to 1.23; perinatal death: OR 2.17,
95% CI 0.72 to 6.54; neonatal sepsis: 0.95, 95% CI 0.06 to
15.28).24 It similarly found no significant difference in these out-
comes with oral antibiotics versus placebo or no treatment, and
with vaginal antibiotics versus placebo or no treatment. The subse-
quent RCT (485 asymptomatic women with bacterial vaginosis)
found that treatment with oral clindamycin early in the second
trimester significantly decreased the rate of miscarriage or preterm
delivery compared with placebo (13/244 [5.3%] with clindamycin v

38/241 [15.8%] with placebo; ARR 10.4%, 95% CI 5.0% to
15.8%).25 In women with previous preterm birth: The review
found that antibiotics significantly reduced the risk of low birth
weight compared with placebo (OR 0.31, 95% CI 0.13 to 0.75).
However, it did not significantly reduce the risk of preterm delivery or
perinatal death (preterm delivery: OR 0.83, 95% CI 0.59 to 1.17;
perinatal death: OR 3.64, 95% CI 0.86 to 15.45), although results
for preterm delivery were heterogeneous among studies (see com-
ment below). Subgroup analysis of the subsequent RCT found that
oral clindamycin reduced the rate of late miscarriage and preterm
delivery in women who had previous late miscarriage or preterm
delivery (7/36 [19%] with clindamycin v 16/38 [42%] with placebo;
RR 0.46, 95% CI 0.22 to 0.99; calculated by Clinical Evidence).25

Harms: Overall, the systematic review found that adverse effects of antibi-
otics were uncommon.24 It found no significant difference between
antibiotics and placebo or no treatment in the risk of adverse effects
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(adverse effects sufficient to stop treatment: OR 1.30, 95% CI 0.69
to 2.47; adverse effects not sufficient to stop treatment: OR 1.33,
95% CI 0.73 to 2.42). Three included RCTs found an increase in
preterm birth or low birth weight in women with bacterial vaginosis
who received intravaginal clindamycin cream compared with
placebo.26–28 However, in all RCTs, the increase was not significant.
One large RCT (1953 women) included in the review found signifi-
cantly more adverse effects with oral metronidazole compared with
placebo, particularly gastrointestinal symptoms (20.0% with met-
ronidazole v 7.5% with placebo; CI not reported).29

Comment: The average quality of the trials in the systematic review was good.
All trials reported loss to follow up between 1–17% for the various
treatment groups.24 In addition to an increased risk of preterm birth
and neonatal sepsis with intravaginal clindamycin treatment, one
included RCT found an alteration of normal vaginal flora to flora
consistent with bacterial vaginosis among women at high risk of
preterm birth who were treated with clindamycin cream.30 The
review found two different clusters of results for oral treatment of
bacterial vaginosis among high risk women. Different effects may be
because of differences in dose and type of treatment regimen or in
the timing of treatment.24 Difference in treatment regimen:
Three included RCTs found that antibiotics reduced preterm birth, of
which two31,32 used the US Centers for Disease Control and
Prevention recommended treatment of bacterial vaginosis in preg-
nancy (metronidazole 250 mg three times daily for 7 days). The
other RCT12 used a lower dose of metronidazole (400 mg twice daily
for 2 days), but found a reduction in preterm birth in a small
subgroup analysis (17 women in each group). One included RCT,
which found no reduction in preterm birth, used a lower dose of
metronidazole (2 g single dose, repeated 48 hours later).29 The
subsequent RCT, which also found a benefit from treatment, used
oral clindamycin, which has broader activity compared with metro-
nidazole against bacterial vaginosis organisms (especially Mobilun-

cus species). Differences in timing of treatment: Differences in
timing of treatment (early v late gestational age) may also have
contributed to different results among studies. The two included
RCTs29,33 that found no reduction in preterm birth initiated antibiotic
treatment at about 24 weeks of gestation, but the subsequent RCT,
which found a reduction of preterm birth, initiated antibiotic treat-
ment earlier in the pregnancy (at about 16 weeks).25 To a lesser
degree, differences in study population (symptomatic v asympto-
matic) and diagnosis of bacterial vaginosis (clinical v Gram stain
diagnosis) may also have contributed to the differing results.
Diagnostic criteria and screening: Bacterial vaginosis is a con-
dition of altered vaginal flora. There is a continuum of degrees of
alteration of vaginal flora that women may have, and bacterial
vaginosis may be defined differently according to the diagnostic
criteria being used. Given this uncertainty, screening for bacterial
vaginosis may result in the treatment of some women who do not
have bacterial vaginosis. Thus, it is important to evaluate the harms
of treatment among women who have equivocal bacterial vaginosis.
Subgroup analyses of RCTs suggest that likely harms of antibiotics
in this group include an increase in preterm birth and neonatal
sepsis.31,34
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QUESTION Does treating male partners prevent recurrence?

OPTION TREATMENTS FOR PARTNERS TO PREVENT RECURRENCE

One systematic review has found that, in women receiving antibacterial
agents, and who have one steady male sexual partner, treating the
partner with an oral antibacterial agent does not reduce the woman’s risk
of recurrence.

Benefits: We found one systematic review (search date not reported, 5 RCTs)
evaluating the effect of treating male sexual partners of women with
bacterial vaginosis on recurrence rates.35 The review found that
treatment of a sexual partner with metronidazole or clindamycin had
no significant effect on recurrence rates in women with bacterial
vaginosis receiving the same treatment. The RCTs identified by the
review assessed a variety of treatment regimens and populations
but excluded women who were pregnant or who had coexistent
vaginal infections. The systematic review did not attempt to test for
heterogeneity between RCTs or to pool the results.

Harms: No harmful effects were reported.35

Comment: The lack of evidence of effectiveness of both metronidazole and
clindamycin suggests that anaerobes are unlikely to be the sole
pathogenic agents linking bacterial vaginosis with sexual inter-
course.

QUESTION What are the effects of treatment before gynaecological
procedures?

OPTION ANTIBACTERIAL TREATMENT BEFORE GYNAECOLOGICAL
PROCEDURES

Three RCTs found a lower rate of pelvic inflammatory disease with oral or
intravaginal antibacterial treatment compared with placebo in women
with bacterial vaginosis who are about to have surgical abortion, but the
difference was only significant in the largest RCT. We found no RCTs on
the effects of treatment before other gynaecological procedures,
including abdominal hysterectomy, caesarean section, or insertion of an
intrauterine contraceptive device.

Benefits: We found no systematic review. Before surgical abortion: We
found three RCTs.36–38 The first RCT (174 women with bacterial
vaginosis) compared oral metronidazole 500 mg three times daily
for 10 days versus placebo in women about to have surgical
abortion.36 Fewer women taking metronidazole developed pelvic
inflammatory disease than those taking placebo, although the
result did not reach significance (3/84 [4%] with metronidazole v

11/90 [12%] with placebo; RR 0.29, 95% CI 0.08 to 1.01). The
second RCT (1655 women) compared intravaginal clindamycin
cream versus placebo in women about to have surgical abortion.37

It found that significantly fewer women treated with clindamycin had
an infection after abortion (recalculation by Clinical Evidence:
infection after abortion 3/181 [2%] with clindamycin cream v

12/181 [7%] with placebo; RR 0.25, 95% CI 0.07 to 0.87; NNT 20,
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95% CI 11 to 409). The third RCT compared a single dose metro-
nidazole suppository 2 mg versus placebo.38 It found that metroni-
dazole suppository was associated with a non-significantly lower
rate of postoperative upper genital tract infection (12/142 [8%]
with metronidazole v 21/131 [16%] with placebo; RR 0.52, 95%
CI 0.27 to 1.02). Before gynaecological surgery: Bacterial vagi-
nosis is associated with an increased risk of endometritis after
caesarean section and vaginal cuff cellulitis after abdominal hyster-
ectomy,11,39 but we found no RCTs of antibacterial treatment in
women before such surgery. Before insertion of an intrauterine
contraceptive device: Bacterial vaginosis has been associated
with pelvic inflammatory disease (see pelvic inflammatory disease,
p 2121) in women using intrauterine contraceptive devices,3 but we
found no RCTs of antibacterial treatment in women with bacterial
vaginosis before insertion of these devices.

Harms: The RCTs provided no information on adverse effects.36–38

Comment: None.

Substantive changes
Treatment in pregnancy One systematic review24 and one RCT added;25 catego-
risation unchanged.
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Chlamydia (uncomplicated, genital)
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QUESTIONS

Effects of antibiotic treatment in men and non-pregnant women
with uncomplicated genital chlamydial infection. . . . . . . . . . . . . . .2067
Effects of antibiotic treatment in pregnant women with uncomplicated
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INTERVENTIONS

IN MEN AND NON-PREGNANT
WOMEN

Beneficial
Azithromycin (single dose) . . .2067
Doxycycline, tetracycline (multiple

dose regimens) . . . . . . . . .2068

Likely to be beneficial
Erythromycin (multiple dose

regimens) . . . . . . . . . . . . .2068

Unknown effectiveness
Amoxicillin, ampicillin,

clarithromycin, lymecycline,
minocycline, ofloxacin,
pivampicillin, rifampicin,
rosarimicin, roxithromycin,
sparfloxacin, trovafloxacin
(multiple dose regimens) . .2068

Unlikely to be beneficial
Ciprofloxacin (multiple dose

regimens) . . . . . . . . . . . . .2068

IN PREGNANT WOMEN
Likely to be beneficial
Azithromycin (single dose) . . .2069
Erythromycin, amoxicillin (multiple

dose regimens) . . . . . . . . .2070

Unknown effectiveness
Clindamycin (multiple dose

regimens) . . . . . . . . . . . . .2070

To be covered in future updates
Non-gonococcal urethritis and

mucopurulent cervicitis
Screening for genital chlamydial

infection

Covered elsewhere in Clinical
Evidence

Partner notification, p 2113
Pelvic inflammatory disease,

p 2121

Key Messages

In men and non-pregnant women
¶ Short term microbiological cure is the outcome used in most RCTs, but this may

not mean eradication of Chlamydia trachomatis. Long term cure rates have not
been studied extensively because of high default rates and difficulty in
distinguishing persistent infection from reinfection due to re-exposure.

¶ Azithromycin (single dose) A systematic review of 12 blinded and unblinded
RCTs found no significant difference in microbiological cure of Chlamydia

trachomatis between a single dose of azithromycin and a 7 day course of
doxycycline. Rates of adverse effects were similar.
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¶ Doxycycline, tetracycline (multiple dose regimens) Small RCTs with short
term follow up and high withdrawal rates found that multiple dose regimens of
tetracyclines (doxycycline, tetracycline) achieve microbiological cure in at least
95% of people with genital chlamydia. A systematic review of 12 blinded and
unblinded RCTs found no significant difference in microbiological cure of C

trachomatis between a 7 day course of doxycycline and a single dose of
azithromycin. Rates of adverse effects were similar. Meta-analysis of two RCTs
found that doxycycline significantly reduced microbiological failure compared
with ciprofloxacin.

¶ Erythromycin (multiple dose regimens) Three small RCTs found that eryth-
romycin achieved microbiological cure in 77–100% of people, with the highest
cure rate with a 2 g compared with a 1 g daily dose.

¶ Amoxicillin, ampicillin, clarithromycin, lymecycline, minocycline,
ofloxacin, pivampicillin, rifampicin, rosarimicin, roxithromycin, spar-
floxacin, trovafloxacin (multiple dose regimens) We found limited evidence
on the effects of these regimens.

¶ Ciprofloxacin (multiple dose regimens) Two RCTs found that ciprofloxacin
cured 63–92% of people. Meta-analysis found that ciprofloxacin significantly
increased microbiological failure compared with doxycycline.

In pregnant women
¶ Azithromycin (single dose) One systematic review found that a single dose of

azithromycin significantly increased microbiological cure and decreased the
risk of an adverse effect, sufficient to stop treatment, when compared with a
7 day course of erythromycin. Two subsequent unblinded RCTs found no
significant difference in cure rate between single dose azithromycin and
multiple dose amoxicillin.

¶ Erythromycin, amoxicillin (multiple dose regimens) One small RCT identi-
fied in a systematic review found that erythromycin versus placebo significantly
increased microbiological cure. Other RCTs in the review found high cure rates
with erythromycin and amoxicillin and no significant difference in microbiologi-
cal cure between the two drugs.

¶ Clindamycin (multiple dose regimens) One small RCT found no significant
difference in cure rates between clindamycin and erythromycin.

DEFINITION Genital chlamydia is a sexually transmitted infection of the urethra
in men, and of the endocervix, urethra (or both) in women. It is
defined as uncomplicated if it has not ascended to the upper
genital tract. Infection in women is asymptomatic in up to 80% of
cases, but may cause non-specific symptoms, including vaginal
discharge and intermenstrual bleeding. Infection in men causes
urethral discharge and urethral irritation or dysuria, but may also be
asymptomatic in up to half of cases.1 Complicated chlamydial
infection includes spread to the upper genital tract (causing pelvic
inflammatory disease in women [see pelvic inflammatory disease,
p 2121] and epididymo-orchitis in men) and extra genital sites,
such as the eye. Interventions for complicated chlamydial infection
are not included in this chapter.

INCIDENCE/
PREVALENCE

Genital chlamydia is the most commonly reported bacterial sexually
transmitted infection in developed countries 1 and reported rates
increased by 10% in the UK and USA between 2000 and 2001.2,3

In women, infection occurs most commonly between the ages of 16
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and 19 years. In this age group, about 1000/100 000 new infec-
tions are reported each year in the UK,2 compared with 1900/
100 000 in Sweden,4 and 2536 per 100 000 in the USA.3 The
peak age group for men is 20–24 years, with about 650/100 000
new infections per year in the UK and USA and 1200/100 000 in
Sweden.2–4 Rates decline markedly with increasing age. Reported
rates are highly dependent on the level of testing. The population
prevalence of uncomplicated genital chlamydia in 18–44 year olds
in the UK in 1999 was 2.2% (95% CI 1.5% to 3.2%) in men and
1.5% (95% CI 1.1% to 2.1%) in women.5

AETIOLOGY/
RISK FACTORS

Infection is caused by the bacterium C trachomatis serotypes D–K.
It is transmitted primarily through sexual intercourse, but also
perinatally and through direct or indirect oculogenital contact.1

PROGNOSIS In women, untreated chlamydial infection that ascends to the upper
genital tract causes pelvic inflammatory disease (see pelvic inflam-
matory disease topic, p 2121) in an estimated 30–40% of cases.6

Tubal infertility has been found to occur in about 11% of women
after a single episode of pelvic inflammatory disease, and the risk of
ectopic pregnancy is increased six- to sevenfold.7 Ascending infec-
tion in men causes epididymitis, but evidence that this causes male
infertility is limited.8 Maternal to infant transmission can lead to
neonatal conjunctivitis and pneumonitis in 30–40% of cases.1

Chlamydia may coexist with other genital infections and may facili-
tate transmission and acquisition of HIV infection.1 Untreated
chlamydial infection persists asymptomatically in most women for
at least 60 days and for a shorter period in men.9 Spontaneous
remission also occurs at an estimated rate of 5% per month.10

AIMS OF
INTERVENTION

To eradicate C trachomatis; to prevent the development of upper
genital tract infection; to prevent further sexual transmission; and to
prevent perinatal transmission, with minimal adverse effects of
treatment.

OUTCOMES The primary outcome is short term microbiological cure rate (calcu-
lated as the percentage of people attending a follow up visit at least
1 week after the end of antibiotic treatment who had a negative test
for C trachomatis). This may not mean eradication of C trachomatis

because of the prolonged life cycle of the organism. Long term cure
rates have not been studied extensively because of high default
rates and difficulty in distinguishing persistent infection from rein-
fection. However, studies have found no persistent infection up to
20 weeks after successful antibiotic treatment.9 Other outcomes
include adverse effects of treatment, including effects on the fetus
and incidence of pelvic inflammatory disease and infertility. We
present cure rates for pregnant women separately from those for
men and non-pregnant women because two important drug groups,
tetracyclines and quinolones, are contra-indicated in pregnancy.

METHODS Clinical Evidence search and appraisal May 2003. All relevant
systematic reviews and masked clinical RCTs were included. RCTs of
treatment for genital chlamydia usually compare a new antibiotic
versus an existing regimen because placebo controlled RCTs would
be considered unethical. Single trials usually have insufficient
statistical power to establish equivalence but meta-analysis is often
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inappropriate because of differences in the antibiotics used. There-
fore, where appropriate, we present the absolute cure rates for
individual antibiotics, combining results across trials. We present
the range of cure rates (with exact binomial CIs) or, if there was no
evidence of statistical heterogeneity between RCTs, the summary
cure rate (95% CIs) weighted by the standard error. Summary rates
do not include cure rates of 100% because the standard error
cannot be computed if there are no treatment failures. In one
instance (ciprofloxacin), two RCTs compared the same regimen with
no evidence of statistical heterogeneity and we used a fixed effects
meta-analysis to calculate the summary odds ratio with 95%
confidence intervals. Trial quality was assessed in terms of randomi-
sation, blinding, and numbers of withdrawals from analysis.11 RCTs
with methodological limitations have been included but relevant
problems are mentioned in the text. Categorising interventions:
We considered a regimen beneficial if the summary cure rate from
two or more RCTs was 95% or greater, as previously suggested,12

and if the lower confidence limit was also above 90%. We found
insufficient data to differentiate reinfections from persistent infec-
tions. We considered regimens to be likely (or unlikely) to be
beneficial on the basis of positive (or negative) results from two or
more RCTs, and of unknown effectiveness if there was only one RCT
or if results were conflicting.

QUESTION What are the effects of antibiotic treatment in men and
non-pregnant women with uncomplicated genital
chlamydial infection?

OPTION SINGLE DOSE ANTIBIOTICS

A systematic review of 12 blinded and unblinded RCTs found no
significant difference in microbiological cure of C trachomatis between a
single dose of azithromycin and a 7 day course of doxycycline. Rates of
adverse effects were similar.

Benefits: Versus placebo: We found no systematic reviews and no RCTs.
Versus other single dose antibiotics: We found no systematic
reviews and no RCTs. Versus multiple dose antibiotics: We found
one systematic review (search date 2001, 12 blinded and
unblinded RCTs, 1543 people) comparing azithromycin (1 g as a
single dose) versus doxycycline (100 mg twice daily for 7 days).13 It
found no significant difference in microbiological cure of C tracho-

matis (cure rates for single dose azithromycin ranging from
81–100%, for multiple dose doxycycline from 92–100%; pooled
efficacy difference for microbiological cure with azithromycin versus
doxycycline +0.008, 95% CI –0.007 to +0.022; P = 0.296).

Harms: Short term adverse effects of both azithromycin and doxycycline
were reported to be mild and similar.13

Comment: When taken as a directly observed treatment, azithromycin has the
advantage over multiple dose antibiotics that adherence to therapy
can be guaranteed.
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OPTION MULTIPLE DOSE ANTIBIOTICS

Small RCTs with short term follow up and high withdrawal rates found that
multiple dose regimens of tetracyclines (doxycycline, tetracycline)
achieve microbiological cure in at least 95% of people with genital
chlamydia. A systematic review of 12 blinded and unblinded RCTs found
no significant difference in microbiological cure of C trachomatis between
a 7 day course of doxycycline and a single dose of azithromycin. Rates of
adverse effects were similar. Three small RCTs found that erythromycin
achieved microbiological cure in 77–100% of people, with the highest
cure rate with a 2 g rather than a 1 g daily dose. Two RCTs found that
ciprofloxacin cured 63–92% of people. Meta-analysis found that
ciprofloxacin significantly increased microbiological failure compared with
doxycycline. We found limited evidence on the effectiveness of other
macrolides, quinolones, and penicillins. The RCTs had short term follow
up and high withdrawal rates.

Benefits: Versus placebo: We found one small RCT that found trimethoprim-
sulphadiazine to be superior to placebo (see comment below).14

Versus single dose antibiotics: See single dose antibiotics in
men and non-pregnancy, p 2067. Versus each other: We found
no systematic review comparing multiple dose antibiotics with each
other. We found 22 RCTs reported to be double blind or with blinded
outcome assessment comparing 19 different multiple dose antibi-
otic regimens. Four RCTs included comparison with single dose
azithromycin but only the data on multiple dose antibiotics are
presented in this section (see table A on web extra).15–35 Results
were similar in men and women and in populations with proven and
presumed infection, so data were combined. Doxycycline: We
found 11 RCTs (1434 men and women, comparing doxycycline with
another antibiotic.15–17,19–26 The cure rate was 100% in six and the
weighted average 98% (95% CI 96% to 99%) in the other five. We
found no RCTs comparing different regimens for doxycycline, but the
most frequent schedule (in 6 RCTs) was 100 mg twice daily for 7
days. Tetracycline: The summary cure rate in four RCTs (201 men
and women) comparing tetracycline hydrochloride (500 mg 4 times
daily for 7 days) versus another antibiotic was 97% (95% CI 94% to
99%).27 Erythromycin: Cure rates with erythromycin stearate 1 g
daily for 7 days (3 RCTs, 191 people) ranged from 77–95%,33–35

and with erythromycin 2 g daily for 7 days (2 RCTs, 40 people) from
94–100%.32,35 Ciprofloxacin: In two RCTs (190 men and women)
the cure rate for ciprofloxacin ranged from 63–92%.23,24 Meta-
analysis by Clinical Evidence found that failure of microbiological
cure was significantly more frequent with ciprofloxacin than with
doxycycline (OR 5.0, 95% CI 1.2 to 10.0). Other antibiotics:
Ofloxacin, sparfloxacin, trovafloxacin, minocycline, lymecycline,
clarithromycin, ampicillin, pivampicillin, and rifampicin were studied
in single RCTs (see table A on web extra). No RCT measured the
effect of antibiotics on pelvic inflammatory disease or infertility.

Harms: Reported adverse effects varied widely between RCTs but were
mostly gastrointestinal (see table A on web extra). Adverse effects,
severe enough to stop treatment, were infrequent. Photosensitivity,
which is particularly associated with tetracyclines, was also reported
to occur with sparfloxacin.22
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Comment: Versus placebo: The single placebo controlled trial was conducted
in 1978, when the value of treating non-gonococcal urethritis was
disputed.14 This trial was halted because of the high incidence of
complications in the placebo group. Versus each other: Most RCTs
were conducted in sexually transmitted diseases clinics, where
follow up is difficult; in 7/14 RCTs with available data, more than
15% of randomised participants were not included in the
analysis.14,18,25,32–35 Most RCTs were small (3 had fewer than 40
people with chlamydia)19,27,32 and many antibiotic regimens were
compared, so it is difficult to draw conclusions about relative
efficacy. Only five RCTs reported that sexual partners of participants
were offered treatment. Amoxicillin (amoxycillin) and ampicillin have
not been adequately assessed in the treatment of genital chlamydia
infection (see table A on web extra) because in vitro studies suggest
that amoxicillin does not eradicate C trachomatis,36 raising the
concern that infection may persist and recrudesce in vivo. A similar
effect is presumed for ampicillin.

QUESTION What are the effects of treatment for pregnant women
with uncomplicated genital chlamydial infection?

OPTION SINGLE DOSE ANTIBIOTICS

One systematic review found that a single dose of azithromycin increased
microbiological cure rate and decreased the risk of an adverse effect
sufficient to stop treatment, compared with a 7 day course of
erythromycin. Two subsequent unblinded RCTs found no significant
difference in cure rates between single dose azithromycin and multiple
dose amoxicillin.

Benefits: Versus placebo: We found no systematic reviews and no RCTs.
Versus other single dose antibiotics: We found no systematic
reviews and no RCTs. Versus multiple dose antibiotics: We found
one systematic review (search date 1998, 4 non-blinded RCTs, 290
pregnant women),37 and two subsequent RCTs.38,39 The review
compared a single dose of azithromycin 1 g versus erythromycin
500 mg 4 times daily for 7 days.37 At first follow up visit 2–3 weeks
after treatment, failure of microbiological cure was significantly less
frequent with azithromycin than with erythromycin (failure to cure
11/145 [8%] with azithromycin v 27/145 [19%] with erythromycin;
RR 0.42, 95% CI 0.22 to 0.80).37 There was no significant differ-
ence in the rate of premature delivery in one RCT (OR 0.75, 95%
CI 0.28 to 2.04). The two subsequent unblinded RCTs both com-
pared a single dose of azithromycin 1 g versus 7 days of amoxicillin
500 mg.38,39 The first RCT (39 women) found no significant differ-
ence in microbiological cure rate (failure to cure: 1/19 [5.2%] with
azithromycin v 3/15 [20%] with amoxicillin [amoxycillin]; OR 0.26,
95% CI 0.005 to 3.79).38 The second RCT (110 women) found no
significant difference in the combined outcome of negative micro-
biological test and completion of all medication (32/55 [58%] with
amoxicillin v 35/55 [63%] with azithromycin; RR 0.9, 95% CI 0.7 to
1.2).39

Harms: The systematic review found that azithromycin decreased the risk of
an adverse effect, sufficient to stop treatment, compared with
erythromycin (4/254 [1.6%] with azithromycin v 40/249 [16.6%]
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with erythromycin; RR 0.11, 95% CI 0.04 to 0.28).36 Fetal anomaly
(not further specified) was reported in one infant in each group. The
first subsequent RCT found that a non-significantly greater propor-
tion of women reported adverse events with azithromycin compared
with amoxicillin (10/19 [52.6%] with azithromycin v 5/17 [29.4%]
with amoxicillin; RR 1.8, 95% CI 0.8 to 4.2).38 Similarly, the second
subsequent RCT found non-significantly more adverse effects with
azithromycin compared with amoxicillin (6/55 with azithromycin v

3/55 [5.5%] with amoxicillin; RR 0.5, 95% CI 0.1 to 1.9).39 We
found little good evidence on the effects of azithromycin on preg-
nancy outcomes.

Comment: Erythromycin is more likely than azithromycin to be discontinued
because of its gastrointestinal side effects. Furthermore, azithromy-
cin as a single dose antibiotic is suitable for directly observed
treatment where compliance can be guaranteed. However, azithro-
mycin is not yet licensed for use in pregnancy.

OPTION MULTIPLE DOSE ANTIBIOTICS

One small RCT identified in a systematic review found that erythromycin
or clindamycin significantly increased microbiological cure compared with
placebo. Other RCTs in the review found no significant difference between
erythromycin and amoxicillin in microbiological cure rate, and high cure
rates with both drugs. One small RCT in the review found no significant
difference in cure rates between clindamycin and erythromycin.

Benefits: Versus placebo: We found one systematic review (search date
1998, 1 RCT, 135 women).37 It found that treatment with erythro-
mycin or clindamycin was more effective than placebo (OR for
failure of cure 0.06, 95% CI 0.03 to 0.12). No other information
reported. Versus single dose antibiotics: >. Versus each other:
We found one systematic review (search date 1998, 11 blinded and
unblinded RCTs, 1449 people).37 The review found three RCTs
comparing microbiological cure rates with amoxicillin (amoxycillin)
1.5 g daily for 7 days and erythromycin 2 g daily for 7 days. The RCTs
found high rates of microbiological cure with both drugs and a
non-significantly higher rate of microbiological cure with amoxicillin
(amoxycillin) compared with erythromycin (182/199 [91%] with
amoxicillin v 163/191 [85%] with erythromycin; RR for failure of
cure with amoxicillin compared with erythromycin 0.59, 95%
CI 0.34 to 1.03). The review found one small RCT, which found no
significant difference in cure rates between clindamycin and eryth-
romycin (cure rate 38/41 [93%] v 31/37 [84%]; RR for failure of
cure 0.45, 95% CI 0.12 to 1.7).37

Harms: Rates of adverse effects were similar for clindamycin and erythro-
mycin, but adverse effects, sufficient to stop treatment, were less
frequent with amoxicillin than erythromycin (OR 0.16, 95% CI 0.09
to 0.30).37 None of the RCTs gave information on adverse clinical
outcomes in the offspring.

Comment: Out of three RCTs conducted between 1982 and 1997, which
compared the effects of antibiotic therapy with placebo, only one
reported cure rates in women.37
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Substantive changes
Azithromycin (single dose) in men and non-pregnant women One systematic
review added;13 categorisation changed to Beneficial.
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Key Messages

Preventing transmission of herpes simplex virus
¶ Male condom use to prevent sexual transmission from infected men to

non-infected sexual partners Limited evidence from a prospective cohort
study suggests that condom use by men infected with genital herpes may
reduce transmission of herpes simplex virus type 2 (HSV-2) to their non-
infected sexual partners.

¶ Antiviral treatment to prevent sexual transmission We found no system-
atic review or RCTs on the effects of antiviral treatments to prevent sexual
transmission.

¶ Caesarean delivery in women with genital lesions at term We found no
systematic review or RCTs on the effects of caesarean delivery on mother to
baby transmission of genital herpes in patients with genital lesions at
term. The procedure carries the risk of increased maternal morbidity and
mortality.

¶ Daily oral antiviral treatment in late pregnancy (36 or more weeks of
gestation) in women with a history of genital herpes One systematic
review and two subsequent RCTs found that aciclovir reduced the rate of genital
lesions at term in women with first or recurrent episodes of genital herpes
simplex virus during pregnancy. The review and the RCTs provided insufficient
evidence to assess the effect of oral antiviral treatment during pregnancy on
neonatal infection.

¶ Female condoms We found no systematic review or RCTs on the effects of
female condoms to prevent sexual transmission.

¶ HSV-2 glycoprotein-D-adjuvant vaccine in HSV-1- and HSV-2-
seronegative women Limited evidence from one RCT comparing recombinant
HSV-2 glycoprotein-D-adjuvant vaccine versus placebo showed protection of
the vaccine against new genital herpes infection in women who had been
seronegative for HSV-1 and HSV-2 at baseline.

¶ HSV-2 glycoprotein-D-adjuvant vaccine in men and HSV-1-seropositive
women Limited evidence from one RCT comparing recombinant HSV-2
glycoprotein-D-adjuvant vaccine with placebo showed no protection of the
vaccine against new genital herpes infection in women who had been serop-
ositive for HSV-1 at baseline or in men.

¶ Male condom use to prevent transmission from infected women to
non-infected men Limited evidence from a prospective cohort study suggests
that male condom use may provide no protection from transmission of HSV-2
to non-infected men from their infected female partners.

¶ Other forms of vaccination We found no good evidence on other forms of
vaccination.

¶ Serological screening and counselling in late pregnancy We found no
systematic review or RCTs on the effects of interventions to prevent
maternal infection in late pregnancy (such as serological screening and
counselling).

¶ Recombinant glycoprotein vaccines (gB2 and gD2) One RCT found
no significant difference between recombinant glycoprotein vaccine
(gB2 plus gD2) and placebo in the prevention of herpes simplex virus type 2
infection.
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Treatments for a first episode of genital herpes
¶ Oral antiviral versus placebo treatment in first episodes RCTs found that

oral antiviral treatment versus placebo decreases the duration of lesions,
symptoms, and viral shedding, and reduces neurological complications in
people with first episode genital herpes. Two small RCTs provided insufficient
evidence to assess time to recurrence and frequency of recurrence compared
with placebo.

¶ Different routes of antiviral administration in first episodes We found no
systematic reviews or RCTs comparing different routes of administration in
antiviral treatment. A non-randomised comparison of results of different trials
from one institution suggests that systemic (oral or iv) antiviral treatment may
be more effective and associated with fewer reported side effects than topical
medication.

¶ Different types of oral treatment in first episodes RCTs found no difference
in clinical outcomes among oral aciclovir, valaciclovir, and famciclovir in people
with a first episode of genital herpes.

Treatments to reduce the impact of recurrance
¶ Daily oral antiviral treatment in people with high rates of recurrence

RCTs have found that daily maintenance treatment with oral antiviral agents
reduces the frequency of recurrences and improves psychosocial morbidity in
people with frequent recurrence compared with placebo.

¶ Oral antiviral treatment taken at the start of recurrence One systematic
review and one subsequent RCT found that oral antiviral treatment taken at the
start of recurrence reduced the duration of lesions, episode duration, and viral
shedding and increased the rate of aborted recurrences compared with
placebo in people with recurrent genital herpes. RCTs found no difference
among different antiviral agents. All antiviral agents were found to be similarly
effective in reducing the duration of symptoms and viral shedding compared
with placebo. One RCT found no difference between valaciclovir taken for 3
days versus 5 days.

¶ Psychotherapy to reduce recurrence One systematic review found insuffi-
cient evidence on the effects of psychotherapy on genital herpes recurrence.

Treatments in people with HIV infection
¶ Oral antiviral treatment in people immunocompromised with HIV infec-

tion We found no systematic review or RCTs evaluating antiviral treatment for
genital herpes in people immunocompromised with HIV infection. However,
evidence from other settings suggests that antiviral agents may be effective
treatments of genital herpes in immunocompromised people.

DEFINITION Genital herpes is an infection with herpes simplex virus type 1
(HSV-1) or type 2 (HSV-2) causing ulceration in the genital area.
Herpes simplex virus infections can be confirmed on the basis of
virological and serological findings. Types of infection include first
episode primary infection, which is defined as herpes simplex
virus confirmed in a person without prior findings of HSV-1 or HSV-2
antibodies; first episode non-primary infection, which is HSV-2
confirmed in a person with prior findings of HSV-1 antibodies or vice
versa; first recognised recurrence, which is HSV-1 (or HSV-2)
confirmed in a person with prior findings of HSV-1 (or HSV-2)
antibodies; and recurrent genital herpes, which is caused by
reactivation of latent herpes simplex virus. HSV-1 can also cause
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gingivostomatitis and orolabial ulcers; HSV-2 can also cause other
types of herpes infections, such as ocular herpes; and both virus
types can cause infection of the central nervous system (e.g.
encephalitis).

INCIDENCE/
PREVALENCE

Genital herpes infections are among the most common sexually
transmitted diseases. Seroprevalence studies showed that 22% of
adults in the USA had HSV-2 antibodies.1 A UK study found that
23% of adults attending sexual medicine clinics and 7.6% of blood
donors in London had antibodies to HSV-2.2 Seroprevalence of
HSV-2 increased by 30% (95% CI 15.8% to 45.8%) between the
periods 1976–1980 and 1988–1994.1 However, it should be
noted that although antibody levels prove the existence of present
or past infections, they do not differentiate between possible
manifestations of HSV-2 infections (e.g. genital/ocular). Thus, the
figures have to be treated with caution when applied to genital
herpes only.

AETIOLOGY/
RISK FACTORS

Both HSV-1 and HSV-2 can cause a first episode of genital infec-
tion, but HSV-2 is more likely to cause recurrent disease.3 Most
people with HSV-2 infection have only mild symptoms and remain
unaware that they have genital herpes. However, these people can
still pass on the infection to sexual partners and newborns.4,5

PROGNOSIS Sequelae of herpes simplex virus infection include neonatal herpes
simplex virus infection, opportunistic infection in immunocompro-
mised people, recurrent genital ulceration, and psychosocial mor-
bidity. HSV-2 infection is associated with an increased risk of HIV
transmission and acquisition.6 The most common neurological
complications are aseptic meningitis (reported in about 25% of
women during primary infection) and urinary retention (reported in
up to 15% of women during primary infection).5 The absolute risk of
neonatal infection is high (41%, 95% CI 26% to 56%) in babies
born to women who acquire infection near the time of labour and
low (< 3%) in women with established infection, even in those who
have a recurrence at term.7,8 About 15% of neonatal infections
result from postnatal transmission from oral lesions of relatives or
hospital personnel.5

AIMS OF
INTERVENTION

To prevent transmission; to reduce the morbidity of the first episode;
to reduce the risk of recurrent disease after a first episode, with
minimal adverse effects of treatment.

OUTCOMES Rates of transmission (demonstrated either clinically, virologically or
serologically, depending on the study); seroconversion, severity,
and duration of symptoms; healing time; duration of viral shedding
(intermediate outcome reflecting the risk of transmitting the infec-
tion, although a direct link between the duration of viral shedding
and risk of transmission has not been demonstrated); recurrence
rates; psychosocial morbidity; adverse effects of treatment.

METHODS Clinical Evidence search and appraisal July 2003. We also included
preliminary results of clinical trials published in the abstracts of the
Interscience Conference on Antimicrobial Agents and Chemo-
therapy and International Society for STD Research.
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QUESTION What are the effects of interventions to prevent
transmission of herpes simplex virus?

OPTION VACCINATION

One RCT found no significant difference between recombinant
glycoprotein vaccine (gB2 plus gD2) and placebo in the prevention of
herpes simplex virus type 2 infection. Limited evidence from one RCT
comparing recombinant herpes simplex virus type 2 glycoprotein-D-
adjuvant vaccine versus placebo showed protection of the vaccine
against new genital herpes infection in women who had been
seronegative for herpes simplex virus type 1 and herpes simplex virus
type 2 at baseline. No protection was demonstrated in women who had
been seropositive for herpes simplex virus type 1 or in men. We found no
systematic reviews or RCTs on other forms of vaccination.

Benefits: We found no systematic review but we found two RCTs (5107
people) comparing vaccination versus placebo in the prevention of
herpes simplex virus infection.9,10 One RCT (2393 people seron-
egative for recombinant herpes simplex virus type 2 [HSV-2] and
HIV at high risk of exposure to genital herpes) compared recom-
binant glycoprotein vaccine (gB2 plus gD2) versus placebo.9 It
found no significant difference in the number of people with herpes
simplex virus seroconversion or positive genital herpes simplex virus
culture (4.2 cases per 100 person years with glycoprotein vaccine
v 4.6 cases per 100 person years with placebo; P = 0.58). Simi-
larly, it found no significant difference in the duration of initial genital
herpes (7.1 days with glycoprotein vaccine v 6.5 days with placebo,
P = 0.45) or in the frequency of subsequent recurrences in people
who acquired genital HSV-2 infection (rate of recurring lesions
13/24 [54%] with glycoprotein vaccine v 21/33 [64%] with pla-
cebo, P = 0.47). A second RCT (2 studies; 847 HSV-1 and HSV-2
seronegative people in study 1 and 1867 HSV-2 seronegative
people in study 2 but at risk from a regular sexual partner with
clinically confirmed genital herpes) compared the efficacy of recom-
binant HSV-2 glycoprotein-D-adjuvant vaccine versus placebo.10

Vaccine efficacy was defined in terms of the number of people with
genital lesions or symptoms and positive genital herpes simplex
virus culture, or herpes simplex virus polymerase chain reaction and
seroconversion. Both study arms demonstrated that the vaccine
was effective in women who were seronegative for HSV-1 and
HSV-2 at baseline (study 1: 73% efficacy, 95% CI 19% to 91%,
P = 0.01; study 2: 74% efficacy, 95% CI 9% to 93%, P = 0.02). No
protection was demonstrated in women who were seropositive for
HSV-1 (study 2: –106% efficacy, 95% CI –723% to +49%, P = 0.3)
or in men (study 1: –11% efficacy, 95% CI –161% to +53%,
P = 0.81; study 2: –10% efficacy, 95% CI –127% to +47%,
P = 0.8).

Harms: The first RCT reported the vaccine to be safe and well tolerated, with
frequencies of local and systemic reactions similar to those stated
in the literature.9 In the second RCT, the frequency of soreness at
the injection site severe enough to prevent people from engaging in
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normal actions was higher with vaccine (5%) than with placebo
(study 1: 3% and study 2: 1%, no P value reported).10 The study
found no major differences between the two groups in the frequency
and type of reported symptoms or dropout rates (no statistical
values reported).

Comment: Glycoprotein vaccines differ not only in the choice of recombinant
HSV molecules but also in the use of adjuvants (i.e. substances
used to stabilise vaccine components). The use of different adju-
vants may explain the inconsistent efficacy results of otherwise
similar glycoprotein vaccines.

OPTION CONDOMS

Limited evidence from a prospective cohort study suggests that condom
use by men infected with genital herpes may reduce transmission of
herpes simplex virus type 2 to their non-infected sexual partners.
However, the cohort study found no evidence that condoms protected
non-infected men from infection from infected female partners. We found
no systematic review or RCTs on the effects of female condoms to
prevent sexual transmission.

Benefits: We found no systematic review or RCTs. In a prospective cohort
study (528 couples [98% heterosexual] discordant for herpes
simplex virus type 2 infection and followed for 18 months) men
infected with genital herpes who used condoms in more than 25%
of sexual acts were at lower risk of infecting their sexual partners
with herpes simplex virus type 2 (adjusted HR 0.09, 95% CI 0.01 to
0.67), but non-infected men wearing a condom were not protected
against transmission from their infected female partners (adjusted
HR 2.02, 95% CI 0.32 to 12.50).11

Harms: The study gave no information on adverse effects.

Comment: Only 61% of couples ever used condoms during the study and only
8% used them consistently.11 Controlled trials of condoms for
prevention of herpes simplex virus type 2 transmission are imprac-
tical. Even with routine counselling, many couples do not regularly
use condoms. Trials of different methods of advising people to use
condoms or providing condoms could be performed.

OPTION ANTIVIRAL TREATMENT TO PREVENT SEXUAL
TRANSMISSION

We found no good evidence on the effects of antiviral treatments on
rates of sexual transmission.

Benefits: We found no systematic review or RCTs examining the effects of
antiviral treatments on sexual transmission rates.

Harms: See individual antiviral drugs (see harms of daily maintenance
antiviral treatment, p 2085).

Comment: RCTs have shown that daily antiviral treatment decreases the
frequency of clinical and subclinical viral shedding (see antiviral
treatment at the start of recurrence, p 2083 and outcomes section,
p 2076).
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OPTION ANTIVIRAL TREATMENT DURING PREGNANCY

One systematic review and two subsequent RCTs found that aciclovir
reduced the rate of genital lesions or the detection of herpes virus at
term in women with first or recurrent episodes of genital herpes simplex
virus during pregnancy. The review and the RCTs provided insufficient
evidence to assess the effects of oral antiviral agents during pregnancy
on neonatal transmission.

Benefits: We found one systematic review (search date 1996;8 2 RCTs and 1
controlled study;12–14 210 pregnant women near term with genital
herpes) of daily aciclovir versus placebo and two subsequent
RCTs.15,16 Rate of recurrent genital herpes at term: All three
studies in the review found lower rates of recurrent genital herpes at
term in women treated with aciclovir, although in one study the
effect was not significant (frequency of recurrent genital herpes at
labour 0/21 [0%] with aciclovir v 9/25 [36%] with placebo,
P = 0.002;12 2/32 [6%] with aciclovir v 6/33 [18%] with placebo;
OR 0.3, 95% CI 0.03 to 1.9;13 frequency of recurrent genital herpes
within 10 days before delivery or at labour 0/46 [0%] with aciclovir
v 12/46 [26%] with no treatment, P < 0.00114).8 The first subse-
quent RCT (231 women with genital herpes diagnosed either by
positive culture or clinical diagnosis) found that aciclovir (400 mg 3
times daily) given from 36 weeks of gestation until delivery reduced
clinically evident genital herpes at delivery compared with placebo
(7/116 [6%] with aciclovir v 16/115 [14%] with placebo;
P = 0.046; OR 0.40, 95% CI 0.13 to 1.08).15 The second subse-
quent RCT (162 women) comparing aciclovir 400 mg three times
daily versus placebo given from 36 weeks of gestation until delivery
found that genital lesions at term were less frequent with aciclovir
compared with placebo, although this difference was not significant
(4/84 [5%] with aciclovir versus 11/78 [14%] with placebo,
P = 0.08).16 Fewer women on aciclovir had detectable viral shed-
ding (by polymerase chain reaction) near term compared with those
on placebo (2% with aciclovir versus 43% with placebo, P < 0.01).
Rate of caesarean delivery for genital herpes: See comment
below. All three studies in the review found lower rates of caesarean
delivery for genital herpes in women treated with aciclovir, although
in one study the effect was not significant (AR of caesarean delivery
for genital herpes 0/21 [0%] with aciclovir v 9/25 [36%] with
placebo, P = 0.002;12 AR of caesarean delivery for genital herpes
4/31 [13%] with aciclovir v 8/32 [25%] with placebo; OR 0.44, 95%
CI 0.09 to 1.94;13 AR of caesarean delivery for genital herpes 0/46
with aciclovir [0%] v 9/46 [20%] with no treatment, P < 0.00114).8

The first subsequent RCT found no significant difference in rates of
caesarean delivery for maternal herpes simplex infection between
aciclovir and placebo (8/116 [7%] with aciclovir v 14/115 [12%]
with placebo; OR 0.53, 95% CI 0.19 to 1.44).15 The second sub-
sequent RCT found that aciclovir reduced rates of caesarean
delivery for genital herpes compared with placebo, although the
difference was not significant (3/84 [4%] with aciclovir v 8/78 [10%]
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with placebo, P = 0.17).16 Prevalence of neonatal herpes: Nei-
ther the three studies in the review8 nor the subsequent RCTs found
any cases of neonatal transmission in either intervention or control
groups.12–16 The second subsequent RCT found no difference in
neonatal outcome between the intervention and control groups.16

Harms: Most RCTs gave no information on adverse effects on the women.
One RCT found no evidence of haematological or biochemical
toxicity with aciclovir and reported no difference in adverse effects
between treatment and control groups.13 The controlled study
found no maternal adverse effects.14 On short term follow up, two
RCTs and the controlled study found no apparent adverse effects on
any of the neonates who had had prenatal exposure to aciclovir or
were treated prophylactically with aciclovir after delivery.12,14,15 One
RCT found no difference in neonatal outcome between the maternal
treatment and control groups.16 However, the studies were under-
powered to detect rare adverse events, such as an increase in
aciclovir related obstructive uropathy in the newborns.

Comment: The trials in the review were heterogeneous in terms of the dose and
duration of aciclovir and the populations enrolled.12–14 The studies
were underpowered to detect rare effects, such as an increase in
asymptomatic viral shedding or neonatal infection. The indication
for caesarean delivery for maternal herpes simplex infection was
mainly based on clinical diagnosis (presence of prodromal symp-
toms or genital lesions suspicious for genital herpes) at term.
However, in one of the RCTs in the review, delivery by elective
caesarean section was performed if a woman experienced a herpes
recurrence later than 38 weeks of gestation.13 In the first subse-
quent RCT, one woman had caesarean delivery for genital herpes
without a clinical recurrence at term and two women with genital
lesions delivered vaginally.15 In the second subsequent RCT, three
women in the placebo group and one woman in the aciclovir group
did not undergo caesarean delivery because their lesions were
distant from the birth canal.16

OPTION SEROLOGICAL SCREENING AND COUNSELLING TO
PREVENT ACQUISITION OF HERPES SIMPLEX VIRUS
DURING LATE PREGNANCY

We found insufficient evidence on the effects of serological screening
and counselling during pregnancy on maternal infection rates.

Benefits: We found no systematic review or RCTs that assessed either
serological screening with type specific assays to identify women at
risk for acquisition of herpes simplex virus infection in late preg-
nancy, or counselling to avoid genital–genital and oral–genital
contact in late pregnancy.

Harms: We found no RCTs.

Comment: None.

OPTION CAESAREAN DELIVERY TO PREVENT NEONATAL HERPES

We found insufficient evidence for the effect of caesarean delivery on the
risk of neonatal herpes. The procedure carries a risk of increased
maternal morbidity and mortality.
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Benefits: We found no systematic review or RCTs that assessed the effects of
caesarean delivery on the risk of mother to child transmission of
herpes simplex virus.

Harms: Caesarean delivery is associated with significant maternal morbidity
and mortality. A study pooling data from different studies estimated
that, for every two neonatal deaths from herpes simplex virus, a
policy of caesarean delivery might cause one maternal death.17

Comment: The absolute risk of neonatal infection is high (AR 41%, 95%
CI 26% to 56%) in babies born to women who acquire infection near
the time of labour and low (AR < 3%) in women with established
infection, even in those who have recurrence at term.7,8 Most
women who acquire infection toward the end of pregnancy are
undiagnosed, and most cases of neonatal herpes simplex virus
infection are acquired from women without a history of genital
herpes. Case studies indicate that the transmission of herpes
simplex virus type 2 can occur, despite caesarean delivery.16 The
available evidence suggests that efforts to prevent neonatal herpes
simplex virus infection should focus on preventing infection in late
pregnancy. Countries vary in their approach to obstetric manage-
ment of women with recurrent genital herpes at term. In the USA
and the UK, these women are advised to have a caesarean delivery,
with its attendant risks to the mother. In the Netherlands, women
with recurrent genital herpes at delivery have been allowed vaginal
birth since 1987. This policy has not resulted in an increase in
neonatal herpes (26 cases from 1981–1986 and 19 cases from
1987–1991).8

QUESTION What are the effects of antiviral treatment in people
with a first episode of genital herpes?

OPTION ORAL ANTIVIRAL TREATMENT VERSUS PLACEBO

RCTs have found that oral antiviral treatment decreases the duration of
lesions, symptoms, and viral shedding, and reduces neurological
complications in people with first episode genital herpes compared with
placebo. Two small RCTs provided insufficient evidence to assess time to
recurrence and frequency of recurrence compared with placebo.

Benefits: We found no systematic review but we found seven RCTs (411 men
and women) of oral aciclovir for the treatment of first episode
genital herpes.18–23 Viral shedding, symptoms, and
complications: The largest RCT (180 people) compared aciclovir
200 mg five times daily versus placebo. Subgroup analysis of those
with primary herpes (119 people) found that aciclovir decreased the
duration of viral shedding (median 2 days with aciclovir v 9 days with
placebo, P < 0.001), pain (5 days with aciclovir v 7 days with
placebo, P = 0.05), time to complete healing of lesions (12 days
with aciclovir v 14 days with placebo, P = 0.005), and reduced
formation of new lesions after 48 hours on therapy (18% with
aciclovir v 62% with placebo, P = 0.001).20 Other RCTs found
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similar results.18,19,21,22 Neurological complications (aseptic men-
ingitis and urinary retention) were also reduced. Recurrence rates:
A meta-analysis of two small placebo controlled RCTs (61 people)
found no significant difference in time to recurrence or frequency of
recurrence between people given oral aciclovir and those given
placebo.23

Harms: Adverse effects (mostly headache and nausea) were rare, and
frequency was similar for aciclovir and placebo.

Comment: No precise estimates of effectiveness were available due to small
numbers. The largest RCT excluded 30/180 people before analysis:
10 people for not completing the study protocol, 12 because of
suspected past infection, and eight because herpes simplex virus
was not isolated.20

OPTION DIFFERENT ROUTES OF ANTIVIRAL ADMINISTRATION New

We found no systematic reviews or RCTs comparing different routes of
administration in antiviral treatment. A non-randomised study comparing
the results of different trials from one institution suggests that oral or
intravenous antiviral treatment may be more effective and associated
with fewer reported side effects than topical medication.

Benefits: We found no systematic reviews or RCTs comparing the different
routes by which antiviral treatment can be administered.

Harms: We found no RCTs. A non-randomised study comparing the results
of different trials from one institution suggests that systemic treat-
ment may be associated with fewer reported side effects than
topical medication.24

Comment: A non-randomised comparison of results of different trials from one
institution suggests that systemic treatment may be more effective
than topical medication.24

OPTION DIFFERENT TYPES OF ORAL ANTIVIRAL TREATMENT New

RCTs found no difference in clinical outcomes among oral aciclovir,
valaciclovir, and famciclovir in people with a first episode of genital
herpes.

Benefits: We found no systematic reviews but we found two RCTs.25,26 The
first RCT (643 otherwise healthy adults) compared oral valaciclovir
1000 mg twice daily versus oral aciclovir 200 mg five times daily for
10 days.25 It found no difference between the two medications in
any clinical or virological variables. The second RCT (951 adults)
compared three doses of oral famciclovir (125, 250, or 500 mg 3
times daily) versus oral aciclovir 200 mg five times daily.26 It
similarly found no difference among treatments.

Harms: Adverse effects (mostly headache and nausea) were rare and
frequency was similar for aciclovir, valaciclovir, and famciclovir.

Comment: None.
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QUESTION What interventions reduce the impact of recurrence?

OPTION ORAL ANTIVIRAL TREATMENT TAKEN AT THE START OF
RECURRENCE

One systematic review and one subsequent RCT found that oral antiviral
treatment taken at the start of recurrence reduced the duration of
lesions, episode duration, and viral shedding and increased the rate of
aborted recurrences compared with placebo in people with recurrent
genital herpes. RCTs found no difference among different antiviral
agents. All antiviral agents were found to be similarly effective in
reducing the duration of symptoms and viral shedding compared with
placebo. One RCT found no difference between valaciclovir taken for 3
days versus 5 days.

Benefits: We found no systematic review. Aciclovir versus placebo: We
found one non-systematic review of several RCTs (more than 650
healthy adults) and one subsequent RCT.27,28 The RCTs in the
review evaluated 5 days of oral aciclovir (200 mg 5 times daily or
800 mg twice daily), started at the first sign of recurrence. Aciclovir
versus placebo reduced the period of viral shedding (1 day with
aciclovir v 2 days with placebo) and duration of lesions (5 days with
aciclovir v 6 days with placebo).27 The subsequent RCT (131 people
with ≥ 3 recurrences in the previous 12 months, observed for ≥ 1
recurrence).28 It found that oral aciclovir (800 mg 3 times daily)
versus placebo for 2 days significantly reduced the median duration
of lesions, episodes, and viral shedding (median duration of lesions:
4 days with aciclovir v 6 days with placebo, P = 0.001; median
duration of episodes: 4 days with aciclovir v 6 days with placebo,
P < 0.001; median duration of viral shedding: 25 hours with aci-
clovir v 58.5 hours with placebo, P = 0.04).28 Famciclovir versus
placebo: We found one RCT (467 people) identified in a systematic
review (search date 1997) comparing famciclovir versus placebo.29

It found that oral famciclovir (125–500 mg twice daily) significantly
reduced the duration of lesions (5 days with famciclovir v 4 days
with placebo, P value not reported) and viral shedding (3 days with
famciclovir v 2 days with placebo, P value not reported).
Valaciclovir versus placebo: We found one RCT (986 people)
identified in a systematic review (search date 1997) comparing
valaciclovir versus placebo.29 It found that self initiated oral valaci-
clovir (500 or 1000 mg twice daily) for 5 days versus placebo
decreased the episode duration (4 days with valaciclovir v 6 days
with placebo, P value not reported) and viral shedding (2 days with
valaciclovir v 4 days with placebo, P value not reported), and
increased the rate of aborted recurrences (31% with valaciclovir v

21% with placebo, P value not reported). RCTs found no difference
among different antiviral agents. Famciclovir versus aciclovir: We
found one RCT (204 people), which found no significant difference
in time to healing between oral famciclovir and aciclovir (mean
lesion healing time 5.1 days with famciclovir v 5.4 days with
acyclovir; mean difference +0.3 days, 95% CI –0.3 days to +0.8
days).30 Valaciclovir versus aciclovir: We found one systematic
review (search date 1997, 2 RCTs, 1939 people) comparing oral
valaciclovir and aciclovir.29 It found no significant difference in
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clinical outcomes between the two antiviral agents. One RCT found
that a prolonged course of valaciclovir had no added benefit
compared to a 3 day treatment. Valaciclovir 3 days versus 5
days: One RCT (531 people with 6 or more recurrences of genital
herpes/year) found no difference between 3 or 5 days of treatment
with valaciclovir (500 mg twice daily) in episode duration (median
4.7 v 4.6 days) or aborted recurrences (27% v 21%). People
initiating treatment within 6 hours of first symptoms or signs were
more likely to have an aborted episode than those starting treat-
ment after 6 hours (OR 1.93, 95% CI 1.28 to 2.9).31

Harms: Adverse effects (mostly headache and nausea) were rare, and
frequency was similar for aciclovir, valaciclovir, famciclovir, and
placebo.29

Comment: The benefit was found to be greater if the person with recurrent
herpes initiated treatment at the first symptom or sign of a
recurrence.31,32

OPTION DAILY ORAL ANTIVIRAL TREATMENT

RCTs have found that daily maintenance treatment with oral antiviral
agents reduces the frequency of recurrences and improves psychosocial
morbidity in people with frequent recurrence compared with placebo.

Benefits: We found one systematic review of valaciclovir and famciclovir in the
treatment of people with frequently recurring genital herpes (search
date 1997, 4 placebo controlled RCTs).29 Two of the four RCTs in
the review evaluated treatment for 1 year, one for 4 months, and
one for 16 months. Valaciclovir versus placebo: The first RCT
(1479 people) compared valaciclovir 250 mg 4 times daily; valaci-
clovir 250 mg twice daily; valaciclovir 500 mg 4 times daily; valaci-
clovir 1000 mg 4 times daily; aciclovir 400 mg twice daily; and
placebo. It found a dose–response effect across the valaciclovir
regimen on freedom from recurrence compared with placebo (free-
dom from recurrence 48–50% with valaciclovir 1000 mg 4 times
daily and aciclovir 400 mg twice daily; 40% with valaciclovir 500 mg
4 times daily; 22% with valaciclovir 250 mg 4 times daily v 5% with
placebo).33 Famciclovir versus placebo: The second RCT (455
people) compared famciclovir 250 mg twice daily; famciclovir
125 mg 3 times daily; famciclovir 250 mg 3 times daily; and
placebo. It found that famciclovir significantly increased median
time to first recurrence compared with placebo (11 months with
famciclovir 250 mg twice daily; 10 months with famciclovir 250 mg
3 times daily; 8 months with famciclovir 125 mg 3 times daily v 1.5
months with placebo).34 Aciclovir versus placebo: One non-
systematic review identified two small RCTs comparing aciclovir and
placebo for 1 year or more (107 people with a history of frequent
recurrence ≥ 6/year).27 The first RCT (32 people) comparing aciclo-
vir 800 mg daily and placebo found that aciclovir reduced recur-
rence over 2 years (freedom from recurrence at 2 years: 5/18
[28%] with aciclovir v 0/14 [0%] with placebo; ARR 28%, 95%
CI 1% to 51%). The second RCT similarly found that aciclovir
400 mg twice daily reduced recurrence compared with placebo over
1 year (freedom from recurrence at 1 year: 21/48 [44%] with
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aciclovir v 0/28 [0%] with placebo; ARR 44%, 95% CI 26% to 56%).
We found one subsequent double blind, placebo controlled RCT
(1146 adults), which also found that aciclovir reduced recurrence
compared with placebo over 1 year (recurrence rate 1.7% with
aciclovir v 12.5% with placebo; P < 0.0001).35 Of 210 adults in the
trial who completed 5 years of continuous treatment with aciclovir
400 mg twice daily, 53–70% were free of recurrence each year.
Viral shedding (aciclovir versus placebo): We found one RCT (34
women with recently acquired genital herpes simplex virus type 2
infection) of daily maintenance, which compared aciclovir treat-
ment versus placebo and assessed viral shedding in women.36

Women obtained swabs for viral cultures daily for 70 days while
receiving aciclovir 400 mg twice daily or placebo. It found that
aciclovir reduced viral shedding by 95% on days with reported
lesions and by 94% on days without lesions, compared with
placebo. Psychosocial morbidity: We found two RCTs. Daily oral
antiviral treatment: One RCT (1479 people) evaluated the effect
of daily oral antiviral treatment (once and twice daily valaciclovir and
aciclovir) on a genital herpes quality of life scale.37,38 A second RCT
(202 people) evaluated treatment preference and quality of life
during episodic and suppressive therapy with valaciclovir.39 People
receiving daily aciclovir or valaciclovir had significantly greater mean
improvements from baseline than those receiving placebo38 and
significantly greater treatment satisfaction and quality of life than
those receiving episodic treatment.39

Harms: Daily treatments with aciclovir, famciclovir, and valaciclovir were well
tolerated.40 People taking aciclovir were followed for up to 7 years,
and those taking famciclovir and valaciclovir for up to 1 year.
Nausea and headache were infrequent, and participants rarely
discontinued treatment because of adverse effects. We found no
studies evaluating whether daily maintenance treatment increases
high risk sexual behaviour. We found no evidence that daily treat-
ment with aciclovir results in emergence of aciclovir resistant
herpes simplex virus during or after stopping treatment in healthy
adults.40

Comment: None.

OPTION PSYCHOTHERAPY

One systematic review found that the effects of psychotherapy on the
rate of genital herpes recurrence have not yet been adequately studied.

Benefits: We found one systematic review (search date 1991), which identi-
fied six poor quality studies of psychotherapeutic interventions in 69
people (4 studies had < 10 participants).41 Interventions varied
from hypnotherapy and progressive muscle relaxation to cognitive
therapy and multifaceted intervention. The largest RCT (31 people
with > 4 recurrences/year) compared psychosocial intervention
versus social support or waiting list. Participants receiving psycho-
social intervention had significantly lower recurrence rates (6
recurrences/year) compared with the pretreatment frequency (11
recurrences/year, P < 0.001) or with the other groups (11
recurrences/year, P < 0.001).42
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Harms: The review and the RCT gave no information on adverse effects.41,42

Comment: Small numbers of people, inadequate controls, and subjective and
retrospective assessment of recurrence frequency at baseline limit
the usefulness of these studies.41 Controlled studies that include
prospective clinical evaluation of disease activity are needed.

QUESTION What are the effects of treatments in people with
genital herpes and HIV infection?

OPTION ANTIVIRAL TREATMENTS

We found no RCTs evaluating antiviral treatment for genital herpes in
people immunocompromised with HIV infection. However, evidence from
other settings suggests that antiviral agents may be effective treatments
of genital herpes in immunocompromised people.

Benefits: We found no systematic review and no RCTs on the treatment of first
episode genital herpes in people with HIV infection. We found no
systematic reviews but we found several RCTs comparing different
antiviral agents for prevention or treatment of recurrent genital
herpes infections. Prevention of recurrence: We found two
RCTs.43,44 Famciclovir versus placebo: One crossover RCT (48
people with antibodies to HIV and herpes simplex virus; 38 with a
history of genital herpes) compared famciclovir and placebo over
8 weeks but its results were difficult to interpret.44 Valaciclovir
versus aciclovir: The other RCT (1062 people with a median CD4
count of 320/mm3) compared valaciclovir (500 mg twice daily) or
valaciclovir (1000 mg once daily) versus aciclovir (400 mg twice
daily) over 1 year.43 It found no significant difference between either
dose of valaciclovir and aciclovir, although recurrence was less likely
with the lower dose of valaciclovir given twice daily than with the
higher dose given once daily (recurrence free at 48 weeks 82% with
500 mg twice daily v 71% with 1000 mg once daily; P < 0.05).
Treatment of recurrence: We found two RCTs.43,45 Famciclovir
versus aciclovir: One RCT (193 people on stable antiretroviral
treatment) compared famciclovir (500 mg twice daily) versus aci-
clovir (400 mg 5 times daily) for 1 week.45 It found no difference
between the two drugs in mucocutaneous recurrence of herpes
simplex virus. Valaciclovir versus aciclovir: The other RCT (467
people) compared valaciclovir (1000 mg twice daily) versus aciclo-
vir (200 mg 5 times daily) for 5 days.43 It found no significant
differences between the two drugs.

Harms: Adverse effects (mostly headache and nausea) occurred with simi-
lar frequencies in all regimens.

Comment: Only one of the RCTs43 had a placebo control; most studies
compared new treatments rather with the standard treatment,
aciclovir. The crossover trial of famciclovir versus placebo was
difficult to interpret because of a high withdrawal rate.44 Although
we found only limited evidence of an effect of antiviral agents for
treatment of genital herpes in people with HIV infection, there was
a consensus that antiviral treatment may be helpful, based on
evidence from immunocompromised people who do not have HIV.
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Aciclovir has been found to be effective in immunocompromised
populations. With the availability of effective treatments for HIV,
trials of antiviral (antiherpes simplex virus) agents versus placebo
may now be conducted. In HIV infected people, there is a markedly
increased rate of herpes simplex virus shedding.46 HIV has been
recovered from genital herpes lesions.47 We found no evidence on
the effect of daily antiviral treatment on transmission of HIV to
sexual partners.

Substantive changes
There has been major restructuring of this chapter since the last update:
Vaccination One RCT added.10 Glycoprotein-D-adjuvant vaccine showed protec-
tion of the vaccine against new genital herpes infection in women who had been
seronegative for herpes simplex virus type 1 (HSV-1) and HSV-2 at baseline
compared with placebo. No protection was demonstrated in women who had been
seropositive for HSV-1, and men. HSV-2 glycoprotein-D-adjuvant vaccine catego-
rised as Unknown effectiveness.
Antiviral treatment during pregnancy One RCT added;16 categorisation
unchanged.
Antiviral treatment at the start of recurrence One RCT added;31 categorisation
unchanged.
Daily maintenance antiviral treatment One RCT added;39 categorisation
unchanged.
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Genital warts
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QUESTIONS
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Effects of interventions to prevent transmission . . . . . . . . . . . . . . .2100

INTERVENTIONS

Beneficial
Cryotherapy (as effective in clearing

warts as trichloroacetic acid,
electrosurgery, or
podophyllin) . . . . . . . . . . .2093

Electrosurgery (as effective as
cryotherapy or podophyllin, more
effective than intramuscular or
subcutaneous interferon in
clearing warts) . . . . . . . . .2094

Imiquimod in people without
HIV . . . . . . . . . . . . . . . . . .2095

Interferon, topical . . . . . . . . .2096
Laser surgery (as effective as

surgical excision in clearing
warts) . . . . . . . . . . . . . . . .2098

Podophyllin (as effective as
podophyllotoxin or surgical
excision in clearing warts but less
effective than cryotherapy and
electrosurgery, less effective than
surgical excision in preventing
recurrence) . . . . . . . . . . . .2099

Podophyllotoxin. . . . . . . . . . .2098

Surgical excision (as effective as
laser surgery or podophyllin in
clearing warts, more effective
than podophyllin in preventing
recurrence) . . . . . . . . . . . .2097

Likely to be beneficial
Bi- and trichloroacetic acid (as

effective as cryotherapy in
clearing warts) . . . . . . . . . .2092

Unknown effectiveness
Condoms to prevent transmission

of human papillomavirus or
external genital warts . . . . .2100

Imiquimod in people with HIV.2095

Unlikely to be beneficial
Interferon, systemic. . . . . . . .2096

To be covered in future updates
Ablative therapy plus imiquimod
Cryotherapy plus interferon
Education
Laser surgery plus interferon
Lifestyle changes
Vaccines

Key Messages

¶ Cryotherapy (as effective in clearing warts as trichloroacetic acid,
electrosurgery, or podophyllin) We found no RCTs comparing cryotherapy
versus placebo or no treatment. Two RCTs found no significant difference
between cryotherapy and trichloroacetic acid in clearance of warts after 6–10
weeks’ treatment. One of the RCTs found no significant difference in recurrence
of warts at 2 months after the end of treatment. One RCT found limited
evidence that cryotherapy was less effective for clearance than electrosurgery
after 6 weeks’ treatment. However, follow up of the people with successful wart
clearance found no significant difference in the proportion of people who had
warts at 3–5 months. Another RCT found no significant difference in wart
clearance at 3 months between cryotherapy and electrosurgery. One RCT found
that cryotherapy increased clearance after 6 weeks’ treatment compared with
podophyllin, and follow up of the people with successful wart clearance found
that fewer people receiving cryotherapy had warts at 3–5 months.
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¶ Electrosurgery (as effective as cryotherapy or podophyllin, more effec-
tive than intramuscular or subcutaneous interferon in clearing warts) We
found no RCTs comparing electrosurgery versus no treatment. One RCT found
that electrosurgery improved clearance after 6 weeks’ treatment compared
with cryotherapy. However, follow up of the people with successful wart
clearance found no significant difference in the proportion of people who had
warts at 3–5 months after treatment. It also found that electrosurgery improved
clearance after 6 weeks’ treatment compared with podophyllin, and follow up
of the people with successful wart clearance found that the difference was
maintained at 3–5 months after treatment. Another RCT found no significant
difference in wart clearance at 3 months between electrosurgery and cryo-
therapy. One RCT found limited evidence that electrosurgery was more effective
than intramuscular or subcutaneous interferon in clearing warts at 3 months.

¶ Imiquimod in people without HIV One systematic review and one subsequent
RCT have found that imiquimod cream increases wart clearance and reduces
recurrence compared with placebo in people without HIV. One RCT in women
without HIV found that twice daily doses of imiquimod 5% did not increase wart
clearance over 20 weeks compared with once daily or three times weekly doses
but found that it increased skin erythema.

¶ Interferon, topical Three RCTs have found that topical interferon increases
wart clearance at 4 weeks after treatment compared with placebo. One of the
RCTs also found that topical interferon increased wart clearance at 4 weeks
after treatment compared with podophyllotoxin.

¶ Laser surgery (as effective as surgical excision in clearing warts) We
found no RCTs comparing laser surgery versus no treatment. One RCT found no
significant difference in wart clearance or recurrence rates over 36 weeks
between laser and surgical excision.

¶ Podophyllin (as effective as podophyllotoxin or surgical excision in
clearing warts but less effective than cryotherapy and electrosurgery,
less effective than surgical excision in preventing recurrence) We found
no RCTs comparing podophyllin versus placebo. RCTs have found that podo-
phyllin resin is as effective in clearing warts as podophyllotoxin and surgical
excision. One RCT found that podophyllin was less effective than cryotherapy or
electrosurgery in clearing warts at 6 weeks, and follow up of the people with
successful wart clearance found that more people receiving podophyllin had
warts at 3–5 months. One RCT found that podophyllin was more effective than
systemic interferon in clearing warts at 3 months. Another RCT found that
podophyllin was less effective than surgical excision in preventing recurrence at
6–12 months. One RCT found no significant difference in wart clearance at 3
months between podophyllin plus trichloroacetic acid and podophyllin alone.

¶ Podophyllotoxin RCTs have found that podophyllotoxin increases wart clear-
ance within 16 weeks compared with placebo. They found no significant
difference in wart clearance between podophyllotoxin and podophyllin. One
RCT found that podophyllotoxin was less effective than topical interferon in
clearing warts at 4 weeks.

¶ Surgical excision (as effective as laser surgery or podophyllin in clearing
warts, more effective than podophyllin in preventing recurrence) We
found no RCTs comparing surgical excision versus no treatment. RCTs found no
significant difference between surgical (scissor) excision and laser surgery or
podophyllin in wart clearance. However, they have found that surgical excision
is more effective than podophyllin in preventing recurrence.
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¶ Bi- and trichloroacetic acid (as effective as cryotherapy in clearing
warts) We found no RCTs comparing bi- and trichloroacetic acid versus
placebo. Two RCTs found no significant difference between trichloroacetic acid
and cryotherapy in clearance of warts after 6–10 weeks’ treatment, and one of
the RCTs found no significant difference in recurrence of warts at 2 months
after the end of treatment. One RCT found no significant difference in wart
clearance at 3 months between trichloroacetic acid plus podophyllin and
podophyllin alone.

¶ Condoms to prevent transmission of human papillomavirus or external
genital warts Observational studies provided insufficient evidence to assess
the effects of condom use on transmission of human papillomavirus. Penetra-
tive intercourse is not required for spread as this can occur with external
genital–genital or hand–genital touching. One case control and one cross-
sectional study suggested that people who always used condoms were less
likely to have genital warts than people who never or occasionally used them.

¶ Imiquimod in people with HIV One RCT in people with HIV identified by a
systematic review found no significant difference in wart clearance over
16 weeks between imiquimod cream and placebo.

¶ Interferon, systemic RCTs found that systemic interferon improved wart
clearance at 2–3 months compared with placebo but was associated with
flu-like symptoms, including blood disorders, headache, chills, fever, nausea,
and vomiting. One RCT found that systemic interferon was less effective than
podophyllin in clearing warts at 3 months.

DEFINITION External genital warts are benign epidermal growths on the external
perigenital and perianal regions. There are four morphological
types: condylomatous, keratotic, papular, and flat warts.

INCIDENCE/
PREVALENCE

In 1996, external and internal genital warts accounted for over
180 000 initial visits to private physicians’ offices in the USA: about
60 000 fewer than were reported for 1995.1 In the USA, 1% of
sexually active men and women aged 18–49 years are estimated to
have external genital warts.2 It is believed that external and cervical
lesions caused by the human papillomavirus (HPV) are the most
prevalent sexually transmitted disease among persons 18–25 years
of age. In the USA, 50–60% of women aged 18–25 years test
positive for HPV DNA, but no more than 10–15% ever have genital
warts.3

AETIOLOGY/
RISK FACTORS

External genital warts are caused by HPV and are sexually transmit-
ted. They are more common in people with impaired immune
function.3 Although more than 100 types of HPV have been iden-
tified, most external genital warts in immunocompetent people are
caused by HPV types 6 and 11.4,5

PROGNOSIS The ability to clear and remain free of external genital warts is a
function of cellular immunity.6 In immunocompetent people, the
prognosis in terms of clearance and avoiding recurrence is good,7

but people with impaired cellular immunity (e.g. people with HIV and
AIDS) have great difficulty achieving and maintaining wart clear-
ance.3 Without treatment, external genital warts may remain
unchanged, may increase in size or number, or may resolve com-
pletely. Clinical trials have found that recurrences may occur and
may necessitate repeated treatment. External genital warts rarely, if
ever, progress to cancer.8 Juvenile laryngeal papillomatosis, a rare
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and sometimes life threatening condition, occurs in children of
women with a history of genital warts. Its rarity makes it hard to
design studies that can evaluate whether treatment in pregnant
women alters the risk.9,10

AIMS OF
INTERVENTION

To eliminate warts from the external genitalia; to prevent recur-
rence; and to avoid sequelae, with minimal adverse effects.

OUTCOMES Wart clearance, generally accepted as complete eradication of
warts from the treated area, rather than elimination of HPV; recur-
rence; sequelae; adverse effects of treatment; quality of life;
transmission.

METHODS Clinical Evidence search and appraisal May 2003.

QUESTION What are the effects of treatments for external genital
warts?

OPTION BI- AND TRICHLOROACETIC ACID

We found no RCTs comparing bi- and trichloroacetic acid versus placebo.
Two RCTs found no significant difference between trichloroacetic acid and
cryotherapy in clearance of warts after 6–10 weeks’ treatment, and one
of the RCTs found no significant difference in recurrence of warts at 2
months after the end of treatment. One RCT found no significant
difference in wart clearance at 3 months between trichloroacetic acid
plus podophyllin and podophyllin alone.

Benefits: We found no systematic review. Versus placebo: We found no
RCTs. Versus cryotherapy: Two RCTs found no significant differ-
ence between trichloroacetic acid and cryotherapy in wart clear-
ance after 6 weeks’ treatment (1 RCT; 86 people; 21/33 [64%] with
trichloroacetic acid v 37/53 [70%] with cryotherapy; RR 0.91, 95%
CI 0.67 to 1.25),11 or after 10 weeks’ treatment (1 RCT; 130 men;
43/49 [89%] with trichloroacetic acid v 46/57 [81%] with cryo-
therapy; RR 1.08, 95% CI 0.92 to 2.82).12 One of the RCTs found
no significant difference in recurrence at 2 months after the end of
10 weeks’ treatment (14/39 [36%] with trichloroacetic acid v

15/38 [40%] with cryotherapy; RR 0.91, 95% CI 0.51 to 1.61).12

Plus podophyllin versus podophyllin alone: One RCT (73 people)
found no significant difference in wart clearance at 3 months
between trichloroacetic acid plus podophyllin and podophyllin alone
(10/35 [28%] with trichloroacetic acid plus podophyllin v 9/38
[24%] with podophyllin alone; P value reported as non-significant,
CI not reported).13 Versus other treatments: We found no RCTs.

Harms: Safety during pregnancy is unknown. Versus placebo: We found no
RCTs. Versus cryotherapy: The first RCT gave no information on
adverse effects.11 The second RCT found no significant difference in
discomfort, ulceration, and scabbing between cryotherapy and
trichloroacetic acid (29/57 [51%] with trichloroacetic acid v 19/43
[44%] with cryotherapy; reported as non-significant, CI not
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reported).12 Plus podophyllin versus podophyllin alone: The
RCT found that trichloroacetic acid plus podophyllin was
associated with ulceration at site of treatment in three people
and soreness in two people.13 It found no adverse effects in
people taking podophyllin alone.

Comment: Small numbers of people and inadequate study designs make it
difficult to evaluate effectiveness. In pregnant women, only case
series are available: 31/32 (97%) pregnant women treated with
trichloroacetic acid had wart clearance, and 2/31 (6%) had
recurrence.14

OPTION CRYOTHERAPY

We found no RCTs comparing cryotherapy versus placebo or no
treatment. Two RCTs found no significant difference between cryotherapy
and trichloroacetic acid in clearance of warts after 6–10 weeks’
treatment. One of the RCTs found no significant difference in recurrence
of warts at 2 months after the end of treatment. One RCT found limited
evidence that cryotherapy was less effective for clearance than
electrosurgery after 6 weeks’ treatment, but follow up of the people with
successful wart clearance found no significant difference in the
proportion of people who had warts at 3–5 months. Another RCT found no
significant difference in wart clearance at 3 months between cryotherapy
and electrosurgery. One RCT found that cryotherapy increased clearance
after 6 weeks’ treatment compared with podophyllin, and follow up of the
people with successful wart clearance found that fewer people receiving
cryotherapy had warts at 3–5 months.

Benefits: We found no systematic review. Versus placebo: We found no RCTs
comparing cryotherapy versus placebo or no treatment. Versus bi-
and trichloroacetic acid: See benefits of bi- and trichloroacetic
acid, p 2092. Versus electrosurgery: We found two RCTs.15,16

The first RCT (450 people) compared three interventions: cryo-
therapy, electrosurgery, and podophyllin (see comment below).15 It
found that cryotherapy was significantly less effective in clearing
warts after 6 weeks’ treatment compared with electrosurgery
(68/86 [79%] with cryotherapy v 83/88 [94%] with electrosurgery;
P = 0.003).15 The RCT followed up people who had successful wart
clearance after 6 weeks’ treatment (177 people), and found no
significant difference in the proportion of people who had warts at
3–5 months after treatment (9/42 [21%] with cryotherapy v 10/46
[22%] with electrosurgery; P = 0.09).15 The second RCT (42 peo-
ple) compared cryotherapy versus electrosurgery given at 2 weekly
intervals as necessary until warts were completely cleared.16 It
found no significant difference in wart clearance at 3 months’ follow
up between cryotherapy and electrosurgery (10/18 [56%] with
cryotherapy v 10/24 [42%] with electrosurgery; RR 1.33, 95%
CI 0.71 to 2.50). Versus podophyllin: We found one RCT (450
people) that compared three interventions: cryotherapy, electrosur-
gery, and podophyllin (see comment below).15 It found that cryo-
therapy significantly increased wart clearance after 6 weeks’ treat-
ment compared with podophyllin (68/86 [79%] with cryotherapy v

26/63 [41%] with podophyllin; P < 0.0001).15 The RCT followed up
people who had successful wart clearance after 6 weeks’ treatment
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(177 people) and found that cryotherapy significantly reduced the
proportion of people who had warts at 3–5 months after treatment
compared with podophyllin (9/42 [22%] with cryotherapy v 7/16
[44%] with podophyllin; P < 0.0001).15 Versus other
treatments: We found no RCTs.

Harms: Versus placebo: We found no RCTs. One case series of 34
pregnant women who received three or fewer treatments of
cryotherapy found no subsequent infection or premature rupture
of membranes.17 Versus bi- and trichloroacetic acid: See
harms of bi- and trichloroacetic acid, p 2092. Versus
electrosurgery or podophyllin: One RCT reported local infection
in 1/86 (1%) people receiving cryotherapy compared with 0/149
(0%) people receiving electrosurgery or podophyllin.15

Comment: The results of the RCT comparing cryotherapy versus electrosurgery
or podophyllin should be interpreted with caution as no intention to
treat analysis was performed and 213/450 (47%) of people with-
drew from the trial.15

OPTION ELECTROSURGERY

We found no RCTs comparing electrosurgery versus no treatment. One
RCT found that electrosurgery improved clearance after 6 weeks’
treatment compared with cryotherapy. However, follow up of the people
with successful wart clearance found no significant difference in the
proportion of people who had warts at 3–5 months after treatment. It also
found that electrosurgery improved clearance after 6 weeks’ treatment
compared with podophyllin, and follow up of the people with successful
wart clearance found that the difference was maintained at 3–5 months
after treatment. Another RCT found no significant difference in wart
clearance at 3 months between electrosurgery and cryotherapy. One RCT
found limited evidence that electrosurgery was more effective than
intramuscular or subcutaneous interferon in clearing warts at 3 months.

Benefits: We found no systematic review. Versus no treatment or sham
treatment: We found no RCTs versus no treatment or sham
treatment. Versus cryotherapy: See benefits of cryotherapy,
p 2093. Versus interferon, systemic: One RCT (203 people)
found that electrosurgery was more effective than intramuscular
interferon (RR for electrosurgery v intramuscular 3.3, 95% CI 1.8 to
5.9) or subcutaneous interferon (RR for electrosurgery v subcuta-
neous 6.9, 95% CI 2.8 to 17.1).18 Versus podophyllin: We found
one RCT (450 people) that compared three interventions: electro-
surgery, podophyllin resin, and cryotherapy (see comment below).15

It found that electrosurgery significantly increased wart clearance
after 6 weeks’ treatment compared with podophyllin (83/88 [94%]
with electrosurgery v 26/63 [41%] with podophyllin; P < 0.05).15

The RCT followed up people who had successful wart clearance
after 6 weeks’ treatment (177 people), and found that electrosur-
gery significantly increased the proportion of people who had no
warts at 3–5 months (10/46 [22%] with electrosurgery v 7/16
[44%] with podophyllin; P < 0.0001).15 Versus other
treatments: We found no RCTs.
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Harms: Versus cryotherapy: See harms of cryotherapy, p 2094. Versus
interferon, systemic: The RCT found that electrosurgery was
associated with local oedema, pain and dyspareunia.18 See also
harms of interferon, systemic, p 2096. Versus podophyllin: The
first RCT found that pain and local irritation were reported in 17% of
treated people given electrosurgery.15

Comment: Versus podophyllin: The results of the RCT should be interpreted
with caution as no intention to treat analysis was performed and
213/450 (47%) of people withdrew from the trial.15

OPTION IMIQUIMOD

One systematic review and one subsequent RCT have found that
imiquimod cream increases wart clearance and reduces recurrence
compared with placebo in people without HIV. One RCT in people with HIV
identified by the review found no significant difference in wart clearance
over 16 weeks between imiquimod cream and placebo. One RCT in women
without HIV found that twice daily doses of imiquimod 5% did not
increase wart clearance over 20 weeks compared with once daily or three
times weekly doses but found that it increased skin erythema.

Benefits: Versus placebo: We found one systematic review19 (search date
2000, 5 RCTs in 588 people with genital warts without HIV infec-
tion, 1 RCT in 100 people with HIV) and one subsequent RCT.20 The
review found that, in people without HIV, imiquimod cream (1–5%)
significantly increased clearance rates over 16 weeks compared
with placebo (5 RCTs, AR for clearance 51% with imiquimod v 6%
with placebo; RR 8.3, 95% CI 5.2 to 13.0; NNT 3, 95% CI 2 to 3).19

The subsequent RCT (60 men without HIV) found similar results (AR
for clearance at 4 weeks 70% with imiquimod v 10% with placebo;
P = 0.0001).20 The review found that in people without HIV, imiq-
uimod 1% or 5% significantly increased the proportion of people
with no recurrence at 10–16 weeks after treatment compared with
placebo (AR of no recurrence after clearance 37% with imiquimod
5% v 28% with imiquimod 1% v 4–5% with placebo; RR for
imiquimod 5% v placebo 9.0, 95% CI 4.9 to 17.0; NNT 3, 95% CI 3
to 4; RR for imiquimod 1% v placebo 2.9, 95% CI 1.5 to 5.9;
NNT 10, 95% CI 3 to 91).19 One RCT (100 people with HIV)
included in the review found no significant difference in clearance at
16 weeks between imiquimod cream 5% and placebo (11% with
imiquimod v 6% with placebo; P = 0.48).19 Different doses of
imiquimod: We found one open label RCT (90 women without HIV)
comparing topical imiquimod 5% given either twice daily, once daily,
or three times weekly.21 It found no significant difference among
groups in clearance rates over 20 weeks (63% with twice daily v

72% with once daily v 62% with 3 times weekly; P > 0.3).21 Versus
other treatments: We found no RCTs.

Harms: Versus placebo: The systematic review found no significant differ-
ence between imiquimod and placebo in withdrawal from treatment
because of adverse effects (4 RCTs; AR 1.8% with imiquimod v 0%
with placebo; RR 1.7, 95% CI 0.4 to 9.9).19 The largest included
RCT found that moderate to severe erythema, erosion, excoriation,
oedema, and scabbing were more common with imiquimod 5%
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than with imiquimod 1% or placebo (erythema: 40% v 4% v 3%;
erosion: 10% v 1% v 2%; excoriation: 7% v 0% v 0%; oedema: 2%
v 0% v 0%; scabbing: 5% v 2% v 0%: no further data reported).19

The subsequent RCT found that 18% of people taking imiquimod
had mild erythema, erosion, or oedema.20 Different doses of
imiquimod: The RCT found that imiquimod twice daily significantly
increased the proportion of people with severe erythema compared
with imiquimod once daily or three times weekly (25% with twice
daily v 10% with once daily v 4% with 3 times weekly; P = 0.01).21

Comment: A secondary analysis of one of the RCTs identified by the review19

(209 people without HIV) found that imiquimod significantly
increased wart clearance compared with placebo regardless of
gender, initial wart size, duration of current outbreak of warts,
previous wart treatment, and tobacco use of participants.22

OPTION INTERFERON, SYSTEMIC

RCTs found that systemic interferon improved wart clearance at 2–3
months compared with placebo but was associated with flu-like
symptoms, including blood disorders, headache, chills, fever, nausea, and
vomiting. One RCT found that systemic interferon was less effective than
podophyllin in clearing warts at 3 months.

Benefits: We found no systematic review. Versus placebo: We found seven
RCTs.18,23–28 Five of the RCTs found a significant difference in rates
of wart clearance at 3 months between systemic interferon and
placebo.18,24–26,28 One of the RCTs (100 people) found that sys-
temic interferon for 10 days significantly increased wart clearance
at 8 weeks compared with placebo (25/49 [51%] with interferon v

13/45 [29%] with placebo; P < 0.05).27 It found that a similar
proportion of responders remained free of warts at 12 months
(100% with systemic interferon v 92% with placebo). Versus
podophyllin: One RCT (154 people with condylomata acuminata of
< 6 months’ duration) found that systemic interferon was signifi-
cantly less effective than podophyllin in clearing warts at 3 months
(AR for clearance 23% with interferon v 45% with podophyllin;
P = 0.003).29 Versus other treatments: We found no RCTs.

Harms: Flu-like symptoms were reported at variable frequencies. Head-
ache, fatigue and malaise, myalgia, nausea and vomiting, fever,
chills, and dizziness were reported in 0.5–100% of people taking
systemic interferon.23–31 Anaphylactic reaction occurred in 2% of
people in one RCT;18 leukopenia occurred in 6–28% and thrombo-
cytopenia in 3–4% of people in another RCT;25 and raised liver
enzymes in 3% of people in two RCTs.25,30

Comment: None.

OPTION INTERFERON, TOPICAL

Three RCTs have found that topical interferon increases wart clearance at
4 weeks after treatment compared with placebo. One of the RCTs also
found that topical interferon increased wart clearance at 4 weeks after
treatment compared with podophyllotoxin.
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Benefits: We found no systematic review. Versus placebo: We found three
RCTs (223 people). The RCTs found that more people taking
interferon had complete wart clearance 4 weeks after treatment
than people taking placebo (6% with interferon v 3% with placebo,
CI not reported;32 73% with interferon v 10% with placebo,
P < 0.0001;33 90% with interferon v 20% with placebo, CI not
reported34). About a third of people in each group in the first RCT
had cleared their warts by 16 weeks.32 Recurrence rates were not
evaluated. Versus podophyllotoxin: One of the RCTs also com-
pared topical interferon versus podophyllotoxin.34 It found that
topical interferon significantly increased wart clearance at 4 weeks
after treatment compared with podophyllotoxin (18/20 [90%] with
topical interferon v 12/20 [60%] with podophyllotoxin;
P = 0.0285).34 Versus other treatments: We found no RCTs.

Harms: Versus placebo: One RCT reported local burning and itching in
39% of people using topical interferon.32 Versus podophyllotoxin:
One RCT reported fever, headache, and itching in 18% of people
using topical interferon.34

Comment: Differences in the clearance rates in the RCTs may be attributable to
the preparations used; one preparation was incorporated into a
methylcellulose aqueous base32 and the other two were instilled
into a cream base.33,34

OPTION SURGICAL EXCISION

We found no RCTs comparing surgical excision versus no treatment. RCTs
found no significant difference between surgical (scissor) excision and
laser surgery or podophyllin in wart clearance. However, they have found
that surgical excision is more effective than podophyllin in preventing
recurrence.

Benefits: We found no systematic review. Versus no treatment: We found
no RCTs comparing surgical excision versus no treatment. Versus
laser surgery: We found one RCT comparing surgical excision
versus carbon dioxide laser.35 It found no significant difference in
clearance between laser and surgical excision (RR 1.2, 95% CI 0.6
to 2.4) and found no significant difference in recurrence rates
between the two treatments.35 Versus podophyllin: We found two
RCTs (97 people).36,37 They found no significant difference between
surgical excision and podophyllin in wart clearance (16/18 [89%]
with surgical excision v 15/19 [79%] with podophyllin; RR 1.13,
95% CI 0.85 to 1.50;36 28/30 [93%] with surgical excision v 23/30
[77%]; P = 0.2037). However, they found that surgical excision
significantly reduced recurrence rates over 6–12 months compared
with podophyllin (19% with surgical excision v 60% with podophyl-
lin; P = 0.105;36 29% with excision v 65% with podophyllin;
P < 0.0137). Versus other treatments: We found no RCTs.

Harms: All surgically treated people experienced pain.36,37 Versus laser
surgery: The RCT found no significant difference in scar formation
between surgical excision and laser surgery, although fewer people
having surgical excision developed scars (9% had scars with surgi-
cal excision v 28% with laser surgery; P > 0.2).35 Postoperative
pain was reported equally in both groups. Versus podophyllin:
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Both RCTs found that more people receiving surgical excision had
pain than people receiving podophyllin (11/18 [61%] with excision
v 5/19 [26%] with podophyllin;36 25/30 [83%] with excision v 7/30
[23%] with podophyllin37). The second RCT also found that more
people receiving surgical excision had bleeding than people receiv-
ing podophyllin (13/30 [43%] with excision v 11/30 [37%] with
podophyllin).37 The RCTs did not assess the significance of the
differences between groups.36,37

Comment: None.

OPTION LASER SURGERY

We found no RCTs comparing laser surgery versus no treatment. One RCT
found no significant difference in wart clearance or recurrence rates over
36 weeks between laser and surgical excision.

Benefits: We found no systematic review. Versus no treatment: We found
no RCTs comparing laser surgery versus no treatment. Versus
surgical excision: See benefits of surgical excision, p 2097.
Versus other treatments: We found no RCTs.

Harms: Versus surgical excision: See harms of surgical excision, p 2097.

Comment: We found two case series of laser surgery, which included 47
pregnant women.14,38 These reported premature rupture of mem-
branes (2/32 [6%] women), prolonged rupture of membranes (1/32
[3%]), the need for postoperative suprapubic catheterisation (7/32
[22%]), pyelonephritis (1/32 [3%]), prolonged healing time (1/52
[2%]), and rectal perforation with secondary abscess (1/52 [2%]).

OPTION PODOPHYLLOTOXIN

RCTs have found that podophyllotoxin increases wart clearance within
16 weeks compared with placebo. They found no significant difference in
wart clearance between podophyllotoxin and podophyllin. One RCT has
found that podophyllotoxin was less effective than topical interferon in
clearing warts at 4 weeks.

Benefits: We found no systematic review. Versus placebo: We found eight
RCTs (1035 people) comparing podophyllotoxin versus
placebo.34,39–45 All found that, within 16 weeks of treatment, podo-
phyllotoxin was more effective for clearance than placebo (RRs of
clearance v placebo ranged between 2.0, 95% CI 0.9 to 4.3 and
48.0, 95% CI 3.0 to 773.0). RCTs of 0.5% cream or solution found
recurrence rates ranging from 4%45 to 33%.40 One RCT (57 people)
of 0.5% podophyllotoxin solution as prophylaxis against recurrence
of external genital warts (initially treated in an open label study)
found fewer recurrences among people taking placebo.46 Versus
interferon, topical: See benefits of interferon, topical, p 2097.
Versus podophyllin: Five RCTs compared podophyllotoxin versus
podophyllin.47–51 They found no significant difference in wart clear-
ance (RR values for podophyllin v podophyllotoxin ranging between
0.7, 95% CI 0.4 to 1.148 and 1.7, 95% CI 0.9 to 3.2).50 One RCT
used a 2% solution in a limited study of self treatment for penile
warts and found no significant difference in clearance between
podophyllotoxin and podophyllin (RR for podophyllin v podophyllo-
toxin 0.6, 95% CI 0.3 to 1.3).51
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Harms: Safety during pregnancy is unknown. Cohort studies have reported
rare cases of balanoposthitis.52,53 Versus placebo: Local inflam-
mation or irritation, erosion, burning, pain, and itching are reported
in most trials. Dyspareunia, bleeding, scarring, and insomnia are
reported rarely.39 Versus interferon, topical: See harms of inter-
feron, topical, p 2097. Versus podophyllin: One large RCT
reported burning and inflammation in 75% and bleeding in 25% of
people treated with podophyllotoxin.42 Eight RCTs reported pain,
erythema, irritation, and tenderness in 3–17% of people treated
with podophyllin.15,29,36,37,47,48,50 Skin burns (1–3%),36 bleeding
(4%),37 and erosion or ulcerations (1%48 to 11%17) were also
reported. Faecal incontinence (4%)37 and preputial tightening
(1%)47 were reported rarely.

Comment: RCTs examined the efficacy of podophyllotoxin solutions more often
than cream preparations, but cream or gel preparations may be
easier to apply than solutions. This and other differences may cause
variable efficacy. Podophyllotoxin does not contain the mutagenic
flavonoid compounds, quercetin and kaempherol, which are con-
tained in podophyllin resin preparations.54

OPTION PODOPHYLLIN

We found no RCTs comparing podophyllin versus placebo. RCTs have
found that podophyllin resin is as effective in clearing warts as
cryotherapy, podophyllotoxin, and surgical excision. One RCT found that
podophyllin was less effective than cryotherapy or electrosurgery in
clearing warts at 6 weeks, and follow up of the people with successful
wart clearance found that more people receiving podophyllin had warts at
3–5 months. One RCT found that podophyllin was more effective than
systemic interferon in clearing warts at 3 months. Another RCT found that
podophyllin was less effective than surgical excision in preventing
recurrence at 6–12 months. One RCT found no significant difference in
wart clearance at 3 months between podophyllin plus trichloroacetic acid
and podophyllin alone.

Benefits: We found no systematic review. Versus placebo: We found no
RCTs. Different doses of podophyllin: One RCT (140 men with
anogenital warts) found no significant difference in clearance rates
at 3 months between podophyllin 10% and podophyllin 25%
(AR 22% in both groups).55 Versus cryotherapy: See benefits of
cryotherapy, p 2093. Versus electrosurgery: See benefits of
electrosurgery, p 2094. Versus interferon, systemic: See ben-
efits of interferon, systemic, p 2096. Versus podophyllotoxin: See
benefits of podophyllotoxin, p 2098. Versus surgical excision:
See benefits of surgical excision, p 2097. Plus trichloroacetic
acid versus podophyllin alone: See benefits of bi- and trichloro-
acetic acid, p 2092.

Harms: Safety during pregnancy is unknown. Different doses of
podophyllin: The RCT stated that podophyllin 10% or 25% was not
associated with hypersensity or ulceration.55 Versus cryotherapy:
See harms of cryotherapy, p 2094. Versus electrosurgery: See
harms of electrosurgery, p 2095. Versus interferon, systemic:
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See harms of interferon, systemic, p 2096. Versus
podophyllotoxin: See harms of podophyllotoxin, p 2099. Versus
surgical excision: See harms of surgical excision, p 2097. Plus
trichloroacetic acid versus podophyllin alone: See harms of bi-
and trichloroacetic acid, p 2092.

Comment: Podophyllin may contain the mutagenic flavonoid compounds,
quercetin and kaempherol.54

QUESTION What are the effects of interventions to prevent
transmission of human papillomavirus or external
genital warts?

OPTION CONDOMS

Observational studies provided insufficient evidence to assess the
effects of condom use on transmission of human papillomavirus.
Penetrative intercourse is not required for spread as this can occur with
external genital–genital or hand–genital touching. One case control and
one cross-sectional study suggested that people who always used
condoms were less likely to have genital warts than people who never or
occasionally used them.

Benefits: Condoms: We found one systematic review (search date 2000, 1
cohort, 2 cross-sectional, 5 case control studies) comparing the
effects of condom use versus no or occasional condom use on
transmission of subclinical human papillomavirus (HPV) or trans-
mission of external genital warts.56 The review could not perform a
meta-analysis because of heterogeneity of populations in the stud-
ies retrieved. The review was unable to draw firm conclusions about
the effects of condom use on transmission of HPV but suggested
that condoms use may reduce the risk of developing external genital
warts. It identified six studies (479 women) assessing the effects of
condom use on transmission of subclinical HPV, one of which found
that condom use reduced the incidence of HPV. One cross-sectional
study (182 women sex workers) identified by the review found that
women who always used condoms were significantly less likely to
have HPV than women who occasionally or never used condoms
(OR 0.2, 95% CI 0.1 to 0.6). However, two case control studies and
one cohort study (2638 women) found no significant difference
between regular condom use and no use in the proportion of
women who had HPV. Another two case control studies (1659
women) found that women who always used condoms were signifi-
cantly more likely to have HPV than women who never used them
(OR 3.8, 95% CI 1.2 to 11.6 in the first study; OR 1.5, 95% CI 1.1
to 2.0 in the second study). One cross-sectional study (432 male
military recruits) identified by the review found that men who always
used condoms were significantly less likely to have genital warts or
HPV compared with men who occasionally or never used condoms
(OR 0.3, 95% CI 0.2 to 0.5). One case control study (1298 people
attending a sexually transmitted disease clinic) also found that
people who always used condoms were significantly less likely to
have genital warts than people who never used them (adjusted OR
for men: 0.3, 95% CI 0.2 to 0.4; women: 0.6, 95% CI 0.4 to 0.9).56

Other treatments: We found no RCTs.
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Harms: Condoms: The review gave no information on adverse effects.56

Comment: Penetrative intercourse is not required for spread as this can occur
with external genital–genital or hand–genital touching. It is believed
that for transmission the virus must be in the form of a virion, which
occurs only in lesions. Viable transmission does not occur with
contact with the HPV without a lesion.

Substantive changes
Bi- and trichloroacetic acid Two RCTs found no significant difference between
trichloroacetic acid and cryotherapy in clearance of warts after 6–10 weeks’
treatment, and one of the RCTs found no significant difference in recurrence of
warts at 2 months after the end of treatment.11,12 Evidence reassessed. Recate-
gorised as Likely to be beneficial.
Imiquimod One RCT comparing imiquimod versus placebo20 and another RCT21

comparing twice daily doses of imiquimod 5% versus once daily or three times
weekly doses added; categorisation unchanged.
Preventing transmission One systematic review of case-control and cross-
sectional studies assessing condom use added;56 categorisation unchanged.
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Gonorrhoea
Search date September 2003

John Moran

QUESTIONS

Effects of treatments for uncomplicated gonococcal infection . . . . .2106
Effects of treatments in pregnant women . . . . . . . . . . . . . . . . . . .2107
Effects of treatments for disseminated gonococcal infection . . . . . .2108
Effects of dual treatment for gonococcal and chlamydial infection . .2109

INTERVENTIONS

Beneficial
Single dose antibiotic regimens

using selected cephalosporins or
spectinomycin in uncomplicated
infection in pregnant
women . . . . . . . . . . . . . . .2107

Single dose antibiotic regimens
using selected fluoroquinolones,
selected cephalosporins, or
spectinomycin in uncomplicated
infection in men and
non-pregnant women* . . . .2106

Likely to be beneficial
Multidose antibiotic regimens using

selected injectable

fluoroquinolones or selected
injectable cephalosporins in
disseminated infection† . . .2108

Unknown effectiveness
Dual antibiotic treatment for

gonorrhoea and chlamydia
infections in all people diagnosed
with gonorrhoea. . . . . . . . .2109

*Based on comparisons of results
across arms of different trials.

†Based on non-RCT evidence and
consensus.

See glossary, p 2110

Key Messages

¶ Single dose antibiotic regimens using selected cephalosporins or spec-
tinomycin in uncomplicated infection in pregnant women One systematic
review has found that antibiotic treatment (amoxicillin [amoxycillin] plus
probenecid, spectinomycin, ceftriaxone, and cefixime) is effective for curing
gonorrhoea in pregnant women. We found no reports of serious adverse
effects.

¶ Single dose antibiotic regimens using selected fluoroquinolones,
selected cephalosporins, or spectinomycin in uncomplicated infection
in men and non-pregnant women One systematic review found limited
evidence that single dose regimens (ceftriaxone, ciprofloxacin, gatifloxacin,
spectinomycin, azithromycin, ofloxacin, cefixime) achieve cure rates of 95% or
higher in urogenital or rectal infection. Cure rates were lower (≤ 80%) for
pharyngeal infection. Resistance to penicillins, tetracyclines, and sulphona-
mides is now widespread, and resistance to fluoroquinolones has become
common in some geographic areas.
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¶ Multidose antibiotic regimens using selected injectable fluoroquinolo-
nes or selected injectable cephalosporins in disseminated infection We
found no RCTs assessing treatments for disseminated gonococcal infection
published, but there is strong consensus that multidose regimens using
injectable cephalosporins or quinolones (except where quinolone-resistant
Neisseria gonorrhoeae have been reported) are the most effective treatment.
We found no reports of treatment failures with these regimens.

¶ Dual antibiotic treatment for gonorrhoea and chlamydia infections in all
people diagnosed with gonorrhoea Dual treatment for gonorrhoea and
chlamydia infections is based on theory and expert opinion rather than on
evidence from RCTs. The balance between benefits and harms will vary with the
prevalence of co-infection in each population.

DEFINITION Gonorrhoea is caused by infection with Neisseria gonorrhoeae. In
men, uncomplicated urethritis is the most common manifestation,
with dysuria and urethral discharge. Less typically, signs and symp-
toms are mild and indistinguishable from those of chlamydial
urethritis. In women, the most common manifestation is cervicitis,
which produces symptoms (e.g. vaginal discharge, lower abdominal
discomfort, and dyspareunia) in only half of the women.
Co-infection with chlamydia is reported in 20–40% of people.1–3

INCIDENCE/
PREVALENCE

Between 1975 and 1997, the incidence of reported gonorrhoea in
the USA fell by 74%, reaching a nadir of 122/100 000 people.
Since 1997, between 125 and 133 cases have been reported per
100 000 people each year.4 Rates are highest in younger people. In
2002, the incidence was highest in women aged 15–19 years
(676/100 000) and men aged 20–24 years (538/100 000). In
England, Wales, and Northern Ireland, diagnoses of gonorrhoea
have increased since 1994, reaching 296/100 000 for 20–24 year
old men and 214/100 000 for 16–19 year old women in 2002.5

AETIOLOGY/
RISK FACTORS

Most infections result from penile–vaginal, penile–rectal, or
penile–pharyngeal contact. An important minority of infections are
transmitted from mother to child during birth, which can cause
ophthalmia neonatorum. Less common are ocular infections in
older children and adults as a result of sexual exposure, poor
hygiene, or the medicinal use of urine.

PROGNOSIS The natural history of untreated gonococcal infection is spontane-
ous resolution after weeks or months of unpleasant symptoms.6

During this time, there is a substantial likelihood of transmission to
others and of complications developing in the infected individual.6

In many women, the lack of readily discernible signs or symptoms of
cervicitis means that infections go unrecognised and untreated. An
unknown proportion of untreated infections causes local complica-
tions, including lymphangitis, periurethral abscess, bartholinitis,
and urethral stricture; epididymitis in men; and in women involve-
ment of the uterus, fallopian tubes, or ovaries causing pelvic
inflammatory disease (see pelvic inflammatory disease, p 2121).
Gonorrhoea is associated with pelvic inflammatory disease. One
review found N gonorrhoeae was cultured from 8–32% of women
with acute pelvic inflammatory disease in 11 European studies and
from 27–80% of women in eight US studies.7 The proportion of N

gonorrhoeae infections in women that lead to pelvic inflammatory
disease has not been well studied. However, one study of 26
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women exposed to men with gonorrhoea found that 19 women
were culture positive and of these, five women had pelvic inflam-
matory disease and another four had uterine adnexal tenderness.8

Pelvic inflammatory disease may lead to infertility (see pelvic
inflammatory disease, p 2121). In some people, localised gono-
coccal infection may disseminate. A US study estimated the risk of
dissemination to be 0.6–1.1% among women, whereas a European
study estimated it to be 2.3–3.0%.9,10 The same European study
found a lower risk in men, estimated to be 0.4–0.7%.10 When
gonococci disseminate, they cause petechial or pustular skin
lesions; asymmetrical arthropathies, tenosynovitis or septic arthri-
tis; and, rarely, meningitis or endocarditis.

AIMS OF
INTERVENTION

To relieve symptoms; avoid complications; and prevent further
transmission, with minimal adverse effects of treatment.

OUTCOMES Microbiological cure rates (number of infected people or infected
sites culture-negative 1–14 days after treatment, divided by
number of infected people or infected sites cultured 1–14 days
after treatment).

METHODS Clinical Evidence search and appraisal September 2003. Additional
Pubmed search conducted by author in October 2003. Key words:
gonorrhoea and N gonorrhoeae infections, plus a search of refer-
ences of key articles and books. Studies were excluded if they
defined possible treatment failures as “reinfections”, if they did not
use end points based on microbiological cure, or if they were based
on drug regimens unlikely to be of general use (e.g. those using
antibiotic regimens that are toxic or to which resistance is now
widespread).11 The authors have not searched for, or included,
papers published before 1981 as the susceptibility of N gonorrhoea

changes over time. The results of particularly old clinical trials may
be misleading because of intervening changes in susceptibility.

QUESTION What are the effects of treatments for uncomplicated
infections in men and non-pregnant women?

OPTION SINGLE DOSE ANTIBIOTIC REGIMENS

One systematic review found limited evidence that single dose regimens
(ceftriaxone, ciprofloxacin, gatifloxacin, spectinomycin, azithromycin,
ofloxacin, cefixime) achieve cure rates of 95% or higher in urogenital or
rectal infection. Cure rates were lower (≤ 80%) for pharyngeal infection.
Resistance to penicillins, tetracyclines, and sulphonamides is now
widespread, and resistance to fluoroquinolones has become common in
some geographic areas.

Benefits: Uncomplicated urogenital, rectal, and pharyngeal infections:
We found one systematic review (search date 1993).11 The results
were updated to 2002 by the author of the review using the original
methods (see table 1, p 2111) (Moran JS, personal communica-
tion, 2003). The original review identified studies (both RCTs and
other clinical trials) published from 1981–1993 that used a single
dose regimen based on an antimicrobial other than a �-lactamase
sensitive penicillin or a tetracycline.11 The search retrieved studies
with a total of 24 383 evaluable people. Combining results across
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arms of trials, 97% were cured on the basis of culture results. Sites
of infection, when specified, included the cervix, urethra, rectum,
and pharynx. Comparison of cure rates by site of infection found
that cure rates were over 95% for all sites except the pharynx, for
which they were about 80% (see table 1, p 2111).14 Eye
infections: We found no systematic review or RCTs (see comment
below).

Harms: Single dose regimens using fluoroquinolones, third generation and
extended spectrum cephalosporins, or spectinomycin are generally
safe and well tolerated. The most important adverse effects are rare
hypersensitivity reactions. Minor adverse effects are most trouble-
some for the cefixime 800 mg regimen15,16 and the azithromycin
2 g regimen;17 both cause frequent gastrointestinal upset. All the
other effective doses are associated with a low incidence of adverse
outcomes. One large observational cohort study of azithromycin,
cefixime, ciprofloxacin, and ofloxacin “in everyday use” found few
serious adverse effects.18 Quinolones may cause arthropathy in
animals. One systematic review of harms (search date 2000) found
no irreversible fluoroquinolone induced cartilage pathology after
0.3–10.0 months of follow up in 201 adolescents treated for
between 7 and 270 days.19

Comment: There is good agreement between antigonococcal activity of anti-
microbials in vitro and their efficacy in clinical trials. A large number
of people were evaluated in a range of settings, suggesting that the
results can be generalised. However, comparative results from
different settings were not reported. Single dose regimens may
make adherence more likely. The ceftriaxone and spectinomycin
regimens require intramuscular injection. Resistance is now wide-
spread for all penicillins, sulphonamides, and tetracyclines, and is
becoming common for fluoroquinolones in many parts of the
world.5,20–22 Resistance to third generation and extended spectrum
cephalosporins or spectinomycin is rarely reported (see table 2,
p 2112). Eye infections: We found two small cohort studies of
single dose ceftriaxone for gonococcal eye infections.26,27 In the
first study (12 adults with conjunctivitis), all people responded well
to a single 1 g dose of ceftriaxone.26 In the second study (21
neonates with gonococcal ophthalmia), eye swabs from all
neonates were negative 24 hours after a single intramuscular
62.5 mg dose of ceftriaxone.27

QUESTION What are the effects of treatments for uncomplicated
infections in pregnant women?

OPTION SINGLE DOSE ANTIBIOTIC REGIMENS

One systematic review has found that antibiotic treatment (amoxicillin
[amoxycillin] plus probenecid, spectinomycin, ceftriaxone, and cefixime)
is effective for curing gonorrhoea in pregnant women. We found no
reports of serious adverse effects.

Benefits: We found one systematic review (search date 2001, 2 RCTs) of
treatments of gonococcal infection during pregnancy.28 One of the
RCTs (267 pregnant women with positive cultures for gonorrhoea)
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compared amoxicillin (amoxycillin) plus probenecid versus spec-
tinomycin versus ceftriaxone. Overall, it found no significant differ-
ence between regimens (failure to achieve cure 9/84 [10.7%] with
amoxicillin v 4/84 [4.8%] with spectinomycin; RR 2.25, 95%
CI 0.72 to 7.02; 9/84 [10.7%] with amoxicillin v 4/84 [4.8%] with
ceftriaxone; RR 2.25, 95% CI 0.72 to 7.02). However, the study
may have lacked the power to detect clinically important effects. By
site of infection, amoxicillin 3 g plus probenecid 1 g cured 91% of
cervical infections, 85% of rectal infections and 80% of pharyngeal
infections; single dose ceftriaxone 250 mg cured 95% of rectal and
cervical infections and 100% of pharyngeal infections; spectinomy-
cin 2 g cured 97% of rectal and cervical infections and 83% of
pharyngeal infections.29 The second RCT (95 women with positive
cultures for gonorrhoea) compared a single dose of ceftriaxone
intramuscularly versus a single dose of cefixime orally.28 It found
that eradication rates were similar in the two groups: ceftriaxone
125 mg eradicated 96.8% (95% CI 89.0% to 99.6%) of cervical
and rectal infections and 100% (95% CI 47.8% to 100%) of
pharyngeal infections; and cefixime 400 mg eradicated 96.0%
(95% CI 88.8% to 99.6%) of cervical and rectal infections and
100% (95% CI 54.1% to 100%) of pharyngeal infections.

Harms: The systematic review reported vomiting after treatment in 1/267
(0.4%) women included in one trial.28 The second RCT reported
soreness at the injection site among women receiving ceftriaxone
and some “minor” malformations among their children, generally
cosmetic (e.g. nevus, café au lait spots, skin tag: 10/60 [16.7%]
with ceftriaxone v 7/62 [11.3%] with cefixime).30 Because quinolo-
nes cause arthropathy in animals, their use is not recommended in
pregnancy, although we found no reports of adverse effects of
quinolones on pregnancy outcome in humans. One multicentre,
prospective, controlled study (200 exposed women) found no
evidence of adverse effects.31 We found no evidence that the
non-quinolone regimens listed above are less safe or less well
tolerated by pregnant women than by men or non-pregnant women.

Comment: None.

QUESTION What are the effects of treatments for disseminated
gonococcal infection?

OPTION MULTIDOSE ANTIBIOTIC REGIMENS

We found no RCTs assessing treatments for disseminated gonococcal
infection, but there is strong consensus that multidose regimens using
injectable cephalosporins or quinolones (except where
quinolone-resistant N gonorrhoeae have been reported) are the most
effective treatment. We found no reports of treatment failures with these
regimens.

Benefits: We found no systematic review and no RCTs of the treatment of
disseminated gonococcal infection published since 1981.

Harms: We found no reports of adverse effects of multidose regimens using
injectable cephalosporins or quinolones in this context.
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Comment: More than 100 clinical trials involving over 20 000 people have
found that many single dose antimicrobial regimens cure uncom-
plicated infections more than 90% of the time.11 Given the pro-
tracted natural history without treatment, this evidence suggests
that treatment with these antimicrobial regimens is beneficial.
Which regimens are most beneficial cannot be determined precisely
because direct randomised comparisons of the best different regi-
mens have not been performed. However, analysis of available trials
supports the consensus that the most effective regimens are those
using selected third generation or expanded spectrum cepha-
losporins and, except where resistance is common, those using
selected fluoroquinolones or spectinomycin. Although we found no
published data establishing the efficacy of these treatments, we
found no reports of treatment failures.

QUESTION What are the effects of dual treatment for gonorrhoea
and chlamydia infection?

OPTION DUAL ANTIBIOTIC TREATMENT

Dual treatment with an antimicrobial effective against Chlamydia
trachomatis is based on theory and expert opinion rather than evidence
from RCTs. The balance between benefits and harms from controlled
trials will vary with the prevalence of co-infection in each population.

Benefits: We found no systematic review or RCTs.

Harms: We found no good evidence on the harms of dual treatment (see
glossary, p 2110). Treatment for chlamydia can cause mild gas-
trointestinal distress, and there is the possibility that using a second
drug could stimulate the emergence or spread of resistance in N

gonorrhoeae or other bacteria.

Comment: Routine dual treatment has been advocated and implemented for
the past 19 years, and is believed to have two potential benefits.
Firstly, it is believed by some to have contributed to the decline in
the prevalence of chlamydia infection observed in some popula-
tions. We found no evidence for any direct effect of dual treatment
on chlamydia prevalence. Other factors may have contributed to
reduced chlamydia prevalence (including widespread screening for
asymptomatic chlamydia infection and changes in sexual behav-
iour), making it difficult to attribute decreases in the prevalence of
chlamydia infection to any specific cause. Secondly, routine dual
treatment may retard the spread of resistant gonococcal strains.
Limited data from case reports support this belief. In the past,
chlamydia testing was often unavailable, expensive, time consum-
ing, and not highly sensitive, whereas dual treatment with a tetra-
cycline, such as doxycycline, was safe and inexpensive. Chlamydia
testing has now become more widely available, more affordable,
quicker, and more sensitive, and the prevalence of chlamydia has
fallen in some populations. Nevertheless, chlamydia is still found in
20–40% of people with gonorrhoea in many clinics.1–3
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GLOSSARY
Dual treatment the routine treatment of people with gonorrhoea with an antimi-
crobial regimen effective against genital Chlamydia trachomatis infection in addi-
tion to a regimen effective against gonorrhoea (sometimes called dual therapy or
co-treatment).
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TABLE 1 Effectiveness of selected single dose regimens in
published clinical trials10 and updated to 2003 (see
text, p 2111).

Pharyngeal
infections

Urogenital and
rectal infections

Drug and dose % cured (95% CI) % cured (95% CI)

Ceftriaxone 250 mg 98.9 (94.0 to 100) 99.2 (98.8 to 99.5)

Ciprofloxacin 500 mg* 97.2 (85.5 to 99.9) 99.8 (98.7 to 100)

Ciprofloxacin 250 mg 88.5 (88.8 to 95.2) 98.7 (98.0 to 99.4)

Ceftriaxone 125 mg 94.1 (85.6 to 98.4) 98.9 (97.9 to 99.8)

Gatifloxacin 600 mg 100 (82.3 to 100) 99.6 (97.7 to 100)

Spectinomycin 2 g 51.8 (38.7 to 64.9) 98.2 (97.6 to 99.9)

Azithromycin 2 g 100 (82.3 to 100) 99.2 (97.2 to 99.9)

Ofloxacin 400 mg 88.7 (68.8 to 97.8) 98.6 (97.8 to 99.4)

Gatifloxacin 400 mg 100 (63.1 to 100) 99.2 (97.1 to 99.9)

Cefixime 800 mg 80.0 (51.9 to 95.7) 98.4 (95.9 to 99.6)

Cefixime 400 mg 92.3 (74.9 to 99.1) 97.4 (95.9 to 98.6)

Cefuroxime axetil 1 g 56.9 (43.3 to 70.5) 96.2 (94.8 to 97.5)

Cepodoxime proxetil 200 mg 78.9 (54.5 to 94.0) 96.5 (94.3 to 98.5)

*Excludes two published clinical trials among people known to be at high risk of
harbouring fluoroquinolone resistant strains; ciprofloxacin 500 mg cured only 48/72
(67%) of cervical infections in one trial 12 and 41/66 (62%) in the other.13
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Partner notification
Search date July 2003

Catherine Mathews, Nicol Coetzee, Merrick Zwarenstein, and Sally Guttmacher

QUESTIONS

Effects of different partner notification strategies in different groups
of people . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .2115
How to improve the effectiveness of patient referral . . . . . . . . . . . .2118

INTERVENTIONS

Likely to be beneficial
Contract referral (as effective as

provider referral in people with
syphilis) . . . . . . . . . . . . . .2117

Offering a choice between provider
and patient referral (v patient
referral) in people with HIV .2115

Provider referral or contract referral
(v patient referral) in people with
gonorrhoea or non-gonococeal
urethritis (mainly
chlamydia) . . . . . . . . . . . .2116

Unknown effectiveness
Adding telephone reminders

and contact cards to patient
referral . . . . . . . . . . . . . . .2118

Educational videos . . . . . . . .2119
Information pamphlets . . . . .2119
Patient referral by different types of

healthcare professionals. . .2118
Patient referral in HIV . . . . . .2115

See glossary, p 2119

Key Messages

¶ We found no good evidence on the effects of partner notification on relation-
ships between patients and partners and, in particular, on the rate of violence,
abuse, and abandonment of patient or partner.

¶ We found no studies comparing the effects of an intervention across different
groups, such as people with different diseases or combinations of diseases, or
people from different settings.

¶ Contract referral (as effective as provider referral in people with syphi-
lis) One systematic review of one large RCT comparing different partner
notification strategies in people with syphilis found no significant difference in
the proportion of partners notified between provider referral and contract
referral, when people receiving the contract referral option were given 2 days to
notify their partners.

¶ Offering a choice between provider and patient referral (v patient
referral) in people with HIV One systematic review of one RCT comparing
different partner notification strategies found that, in people with HIV, offering
a choice between provider referral (where the identity of the index patient was
not revealed) and patient referral improved notification rates compared with
offering patient referral alone.

¶ Provider referral or contract referral (v patient referral) in people with
gonorrhoea or non-gonococcal urethritis (mainly chlamydia) One system-
atic review has found that, for people with gonorrhoea, contract versus patient
referral increased the rate of partners presenting for treatment. For people with
non-gonococcal urethritis, one systematic review found that provider versus
patient referral increased the proportion of partners notified and of positive
partners detected per patient.
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¶ Adding telephone reminders and contact cards to patient referral;
educational videos; information pamphlets; patient referral by different
types of healthcare professionals; patient referral in HIV We found
insufficient evidence about the effects of these interventions in improving
partner notification.

DEFINITION Partner notification is a process whereby the sexual partners of
people with a diagnosis of sexually transmitted infection are
informed of their exposure to infection. The main methods are
patient referral, provider referral, contract referral, and outreach
assistance (see glossary, p 2119).

INCIDENCE/
PREVALENCE

A large proportion of people with sexually transmitted infections will
have neither symptoms nor signs of infection. For example,
22–68% of men with gonorrhoea who were identified through
partner notification were asymptomatic.1 Partner notification is one
of the two strategies to reach such individuals, the other strategy
being screening. Managing infection in people with more than one
current sexual partner is likely to have the greatest impact on the
spread of sexually transmitted infections.2

PROGNOSIS We found no studies showing that partner notification results in a
health benefit, either to the partner or to future partners of infected
people. Obtaining such evidence would be technically and ethically
difficult. One RCT in asymptomatic women compared identifying,
testing, and treating women at increased risk for cervical chlamydial
infection versus usual care. It found these reduced incidence of
pelvic inflammatory disease (RR 0.44, 95% CI 0.20 to 0.90).3 This
evidence suggests that partner notification, which also aims to
identify and treat people who are largely unaware of infection, would
provide a direct health benefit to partners who are infected.

AIMS OF
INTERVENTION

To prevent complications of infection in the partner; to prevent
transmission to others; to prevent reinfection; and to identify social
networks of people practising risky sexual behaviours.

OUTCOMES Partners identified; partners notified; partners presenting for care;
partners testing positive; partners treated; rates of reinfection in the
patient; incidence of sexually transmitted diseases in the popula-
tion; harms to patient or partner, such as domestic violence and
abuse; ethical outcomes (patient autonomy v beneficence). The
main outcome presented in each option is the ratio of the number
of partners notified to the number of index patients.

METHODS Clinical Evidence search and appraisal July 2003. We included RCTs
comparing at least two alternative partner notification strategies.
The outcome used in this summary was the absolute difference
between the ratio of partners identified, notified, presenting for
care, testing positive, or treated per index case. Assuming a Poisson
distribution for the outcomes, the 95% confidence intervals were
calculated using the normal approximation to the Poisson distribu-
tion. We excluded studies that did not allow us to extract data on
people with specific sexually transmitted diseases, rather than on
one of a range of sexually transmitted diseases.
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QUESTION What are the effects of different partner notification
strategies in different groups of people?

OPTION IN PEOPLE WITH HIV INFECTION

One systematic review of one RCT found that, for people with HIV
infection, offering index patients a choice between provider referral
(where the identity of the index patient is not revealed to the partner) and
patient referral resulted in more partners being notified than offering
patient referral alone. The systematic review found no good evidence on
the effects of these strategies on relationships between patients and
partners and, in particular, on the rate of violence, abuse, and
abandonment of patient or partner.

Benefits: We found one systematic review (search date 2001, 1 RCT, 162
people who tested positive for HIV).4 Offering a choice between
provider and patient referral versus patient referral: The RCT
(162 people who tested positive for HIV) compared offering a
choice between provider referral and patient referral versus patient
referral (see glossary, p 2119). It was conducted at three public
health departments in North Carolina, USA. Of those approached,
the 46% who agreed to participate in the study were mostly men
(69%), of whom most were homosexual or bisexual (76%). The
choice between provider referral and patient referral significantly
increased the likelihood that partners would be notified (rate of
number of partners notified to number of index patients 78/39
[2.00] for the group with choice v 10/35 [0.29] for the patient
referral group; rate increase 1.71, 95% CI 1.35 to 2.07). Thus, for
every person offered provider referral compared with using patient
referral there will be more than one additional partner notified (see
figure A on web extra). Contract referral: We found no RCTs
assessing contract referral (see glossary, p 2119) in people with HIV
infection. Outreach assistance: The systematic review found one
RCT, comparing patient referral versus outreach assistance (see
glossary, p 2119) in people with HIV who were injecting drug users,
the findings of which have yet to be reported fully.4,5

Harms: People’s reluctance to disclose their HIV status to partners (see
comment below) suggests expectation of harms from doing so.
These and other potential harms are poorly understood. The sys-
tematic review found no good evidence on the effects of these
strategies on relationships between patients and partners and, in
particular, on the rate of violence, abuse, and abandonment of
patient or partner.

Comment: The number of partners notified is an intermediate outcome. The
number of infections in partners that are prevented or treated has
not been assessed. Thus, the true benefits and harms of HIV
partner notification are unknown. Rates of disclosure: One
descriptive study (276 people attending for initial primary care for
HIV infection in the USA) found that 40% of the respondents had
not disclosed their HIV status to all partners over the preceding 6
months.6 Individuals with more than one partner were significantly
less likely to disclose to all partners. Only 42% of the non-disclosers
reported that they used condoms all the time, which indicates that
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many partners were at risk of HIV infection. Another descriptive
study conducted in the USA found that, even after repeated
individual counselling of people with HIV infection and a 6 month
opportunity to disclose HIV status, 30% had not informed any of
their past partners and 29% had not informed any of their present
partners.7 Patient preferences: The RCT (162 people) comparing
offering people a choice between provider and patient referral
versus patient referral alone found that, in the group with the
choice, most partners (90%) were notified by the provider and only
eight people by the index patient.4 The RCT comparing patient
referral versus outreach assistance5 found, among people allocated
to a choice, 82% chose to have the outreach team notify at least
one partner, and the team was asked to notify 71% of all partners
named by this group. One group in the USA attempted to compare
contract referral with provider referral, but cross over between
comparison groups made this impossible.8 The results were there-
fore analysed as a series without comparison groups, where all
patients were assigned to provider referral. The study included
1070 people, who reported having had 8633 partners in the past
year. Of these partners, 1035 were successfully located, of whom
248 had previously tested positive for HIV, 560 were tested by the
disease intervention specialist, 69 refused testing, and 158 were
located by record search only. Of the 560 partners tested, 122
tested positive.

OPTION IN PEOPLE WITH GONORRHOEA OR CHLAMYDIA

One systematic review has found that, for people with gonorrhoea,
contract versus patient referral increases the rate of partners presenting
for treatment. One RCT also found that contract referral increased the
rate of positive partners detected compared with patient referral. For
people with non-gonococcal urethritis, one RCT found that provider versus
patient referral increased the proportion of partners notified and of
positive partners detected per patient. The systematic review found no
good evidence on the effects of these strategies on relationships
between patients and partners and, in particular, on the rate of violence,
abuse, and abandonment of patient or partner.

Benefits: We found one systematic review (search date 2001, 2 RCTs of
partner notification in people with gonorrhoea and 1 RCT in people
with non-gonococcal urethritis).4 Gonorrhoea: The two RCTs
(2085 people with gonorrhoea) compared patient referral with
contract referral (see glossary, p 2119). The first RCT (1898 people)
found that contract referral significantly increased the number of
partners assessed per index patient (392/632 [0.62 partners per
index patient] with contract referral v 469/1266 [0.37] with patient
referral; rate difference 0.25 partners per index patient, 95%
CI 0.18 to 0.32). Positive gonorrhoea culture was significantly more
likely in the contract referral group than in the patient referral group
(233/632 [0.37 positive partners per index patient] with contract
referral v 315/1266 [0.25] with patient referral; rate difference
0.12, 95% CI 0.06 to 0.18).4 The second RCT (187 index patients)
found contract referral was associated with a non-significantly
higher proportion of partners assessed per index patient (119/94
[1.27] with contract referral v 107/93 [1.15] in the patient referral
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group; rate difference +0.12, 95% CI –0.2 to +0.44), and found
no significant difference in the number of partners with positive
gonorrhoea cultures per index patient.4 (See figure B on web extra.)
Chlamydia: One RCT (678 people with non-gonococcal urethritis)
compared patient referral with provider referral (see glossary,
p 2119). It found that provider referral significantly increased the
proportion of partners assessed per patient (159/221 [0.72] with
provider referral v 91/457 [0.20] with patient referral; rate differ-
ence 0.52, 95% CI 0.40 to 0.64). In this study, provider referral
also significantly increased the proportion of partners with positive
culture per index patient (20/221 [0.09] with provider referral v

14/457 [0.03] with patient referral; rate difference 0.06, 95%
CI 0.02 to 0.10). Provider referral would have to be offered to two
index patients with non-gonococcal urethritis for one additional
partner to be assessed, and to 17 index patients to identify one
additional partner with a positive culture. These findings are likely to
over estimate the difference, as partners referred by index patients
may have been assessed elsewhere.4 (See figure C on web extra).

Harms: These are poorly understood. The systematic review found no good
evidence on the effects of these strategies on relationships
between patients and partners and, in particular, on the rate of
violence, abuse, and abandonment of patient or partner.

Comment: One cohort study (265 urban, adolescent girls attending a clinic in
Alabama, USA) found that, given the choice, people with gonor-
rhoea or chlamydia are about as likely to choose provider referral as
patient referral.9 Non-gonococcal urethritis is an old term used
when gonorrhoea has been excluded but a positive diagnosis not
made. The most common causative agent would be chlamydia.

OPTION IN PEOPLE WITH SYPHILIS

One systematic review of one large RCT found no significant difference
between provider referral versus contract referral, when people receiving
the contract referral option were given only 2 days in which to notify their
partners. We found no RCTs assessing patient referral. The systematic
review found no good evidence on the effects of these strategies on
relationships between patients and partners and, in particular, on the rate
of violence, abuse, and abandonment of patient or partner.

Benefits: We found one systematic review (search date 2001, 1 RCT, 1966
people diagnosed with syphilis in 3 US states).4 It compared the
proportion of partners per patient who were located, tested, tested
positive, and treated, using three types of referral process: contract
referral (see glossary, p 2119) (patients were given 2 days to notify
partners themselves, before disease intervention specialists would
notify them); provider referral (see glossary, p 2119) (immediate
notification by an intervention specialist); and provider referral with
the option of a blood test (immediate notification by an intervention
specialist who had the option of performing a blood test if he or she
thought that the partner would not seek medical attention despite
being notified of exposure). There were no significant differences
between the three groups: 1.2, 1.1, and 1.1 partners per patient
were located; 0.92, 0.87, and 0.86 were tested; and 0.67, 0.61,
and 0.62 were treated (CI not provided).4
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Harms: These are poorly understood. The systematic review found no good
evidence on the effects of these strategies on relationships
between patients and partners and, in particular, on the rate of
violence, abuse, and abandonment of patient or partner.

Comment: In the RCT, the investigators had no way of determining whether
disease intervention specialists began actively seeking partners in
the contract referral group before waiting 2 days, and they found
some evidence of this.4 Furthermore, the investigators speculated
that people may have been allocated to groups not according to the
randomisation schedule. These problems may compromise the
validity of the study. The use of disease intervention specialists is an
approach that may not be generalisable to other settings.

QUESTION What can be done to improve the effectiveness of
patient referral?

OPTION COUNSELLING PLUS CONTACT REFERRAL CARDS AND
TELEPHONE FOLLOW UP COMPARED WITH COUNSELLING
ALONE

One systematic review found one small RCT, which found no significant
difference between counselling plus contact referral cards and telephone
follow up versus counselling alone.

Benefits: We found one systematic review (search date 2001, 1 RCT).4 One
RCT (38 students from a university clinic in the USA) compared the
use of counselling plus contact referral cards and telephone follow
up of the index patient with counselling alone. It found no difference
between the strategies in the rate of partners presenting for care.
The trial also assessed adding a US$3 incentive to the referral card.
Charges for clinic visits for patients and partners would be waived
after successful recruitment of partners for treatment. This had no
effect on the number of partners presenting for care.4

Harms: None reported.

Comment: None.

OPTION DIFFERENT HEALTH PROFESSIONALS

One systematic review found one RCT, which found no difference in the
effects of patient referral by different healthcare professionals.

Benefits: We found one systematic review (search date 2001, 1 RCT).4 One
RCT (678 index patients) found that there was no difference
between patient referral (see glossary, p 2119) using nurses who
did not ask for partners’ names and gave referral letters, and
disease intervention specialists who took partners’ names but no
contact details, in terms of the number of partners with positive
cultures who were identified (rate difference 0, 95% CI –0.03 to
+0.03).4

Harms: None reported.

Comment: None.
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OPTION INFORMATION PAMPHLETS

One RCT found insufficient evidence on information pamphlets compared
with routine counselling.

Benefits: We found one systematic review (search date 2001, 1 unpublished
RCT).4 The unpublished RCT (1898 index patients), conducted in
the USA, investigated the use of information pamphlets compared
with a routine counselling interview alone. Providing patients with
information pamphlets was as effective as the interview alone (rate
difference 0, 95% CI –0.07 to +0.07). The two strategies were also
equally effective in terms of the number of partners identified with a
positive culture per index patient. However, the RCT combined two
interventions: different health professionals and asking for partners’
names, either of which may have affected the results.4

Harms: None reported.

Comment: None.

OPTION EDUCATIONAL VIDEOS

One RCT found no significant difference between educational videos
versus standard care, but the outcome reported was potentially
inappropriate.

Benefits: We found one systematic review (search date 2001, 1 RCT).4 The
RCT (902 people in the USA) compared a video taped story
promoting partner notification versus standard care. No differences
in the number of partners assessed were reported (figures not
provided).4 The RCT counted returned contract cards as the main
outcome, which has not been shown to be a sensitive enough
surrogate indicator for partners presenting for assessment.10

Harms: None reported.

Comment: None.

GLOSSARY
Contract referral Also known as conditional referral. Index patients are encour-
aged to inform their partners, with the understanding that health service personnel
will notify those partners who do not visit the health service within a contracted time
period.
Outreach assistance At the request of patients, partners are notified by members
of an outreach team indigenous to the community, who do not disclose the name
of the patient to the partners.
Patient referral Health service personnel encourage index patients to inform
partners directly of their possible exposure to sexually transmitted infections.
Provider referral Third parties (usually health service personnel) notify partners
identified by index patients, without disclosing the name of the patient to the
partners.
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Pelvic inflammatory disease
Search date August 2003

Jonathan Ross

QUESTIONS

Empirical treatment versus treatment delayed until the results of
microbiological investigations are known . . . . . . . . . . . . . . . . . . . .2123
Comparison of different antimicrobial regimens . . . . . . . . . . . . . . .2123
Routine antibiotic prophylaxis to prevent pelvic inflammatory disease
before intrauterine contraceptive device insertion . . . . . . . . . . . . .2125

INTERVENTIONS

Likely to be beneficial
Antibiotics (for symptoms and

microbiological clearance in
women with confirmed pelvic
inflammatory disease) . . . .2125

Oral antibiotics (v parenteral
antibiotics) . . . . . . . . . . . .2125

Outpatient (v inpatient) antibiotic
treatment . . . . . . . . . . . . .2125

Unknown effectiveness
Different durations of antibiotic

treatment . . . . . . . . . . . . .2125

Empirical antibiotic treatment
versus treatment guided by test
results . . . . . . . . . . . . . . .2123

Routine antibiotic prophylaxis
before intrauterine device
insertion in women at high
risk . . . . . . . . . . . . . . . . . .2125

Unlikely to be beneficial
Routine antibiotic prophylaxis

before intrauterine device
insertion in women at low
risk . . . . . . . . . . . . . . . . . .2125

To be covered in future updates
Prevention

Key Messages

¶ Antibiotics (for symptoms and microbiological clearance in women with
confirmed pelvic inflammatory disease) There is consensus that antibiotic
treatments are more effective than no treatment for women with confirmed
pelvic inflammatory disease. One systematic review of observational studies
and RCTs has found that several different antibiotic regimens (including
parenteral clindamycin plus parenteral aminoglycoside; parenteral cepha-
losporin with or without probenecid plus oral doxycycline; and oral ofloxacin)
are similarly effective in relieving the symptoms of pelvic inflammatory disease,
and achieve high rates of clinical and microbiological cure.

¶ Oral antibiotics (v parenteral antibiotics) Two RCTs found no significant
difference between oral ofloxacin and parenteral cefoxitin plus doxycycline.

¶ Outpatient (v inpatient) antibiotic treatment One RCT found no significant
difference between outpatient treatment with intramuscular cefoxitin plus
probenecid plus oral doxycycline versus inpatient treatment with parenteral
antibiotics for outcomes of recurrence of pelvic inflammatory disease, infertility,
or ectopic pregnancy at 35 months.

¶ Different durations of antibiotic treatment We found no good evidence on
the optimal duration of treatment.
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¶ Empirical antibiotic treatment versus treatment guided by test results
We found no RCTs comparing empirical antibiotic treatment (before receiving
results of microbiological tests) versus treatment that is guided by test results.

¶ Routine antibiotic prophylaxis before intrauterine device insertion in
women at high risk We found no good evidence about antibiotic prophylaxis
before intrauterine device insertion in women at high risk.

¶ Routine antibiotic prophylaxis before intrauterine device insertion in
women at low risk One systematic review found no significant difference
between routine prophylaxis with doxycycline versus placebo before intrauter-
ine contraceptive device insertion in pelvic inflammatory disease in women at
low risk of pelvic inflammatory disease.

DEFINITION Pelvic inflammatory disease (PID) is inflammation and infection of
the upper genital tract in women, typically involving the fallopian
tubes, ovaries, and surrounding structures.

INCIDENCE/
PREVALENCE

The exact incidence of PID is unknown because the disease cannot
be diagnosed reliably from clinical symptoms and signs.1–3 Direct
visualisation of the fallopian tubes by laparoscopy is the best single
diagnostic test, but it is invasive and not used routinely in clinical
practice. PID is the most common gynaecological reason for admis-
sion to hospital in the USA, accounting for 49/10 000 recorded
hospital discharges. A diagnosis of PID is made in 1/62 (1.6%)
women aged 16–45 years attending their primary care physician in
England and Wales.4 However, because most PID is asymptomatic,
this figure underestimates the true prevalence.1,5 A crude marker of
PID in developing countries can be obtained from reported hospital
admission rates, where it accounts for 17–40% of gynaecological
admissions in sub-Saharan Africa, 15–37% in Southeast Asia, and
3–10% in India.6

AETIOLOGY/
RISK FACTORS

Factors associated with PID mirror those for sexually transmitted
infections: young age, reduced socioeconomic circumstances,
lower educational attainment, and recent new sexual partner.2,7,8

Infection ascends from the cervix, and initial epithelial damage
caused by bacteria (especially Chlamydia trachomatis and Neisse-

ria gonorrhoeae) allows the opportunistic entry of other organisms.
Many different microbes, including Mycoplasma hominis and anaer-
obes, may be isolated from the upper genital tract.9 The spread of
infection to the upper genital tract may be increased by vaginal
douching and instrumentation of the cervix, but reduced by the
barrier method, levonorgestrel implants, and oral contraceptives
compared with other forms of contraception.10–14

PROGNOSIS PID has a high morbidity; about 20% of affected women become
infertile, 20% develop chronic pelvic pain, and 10% of those who
conceive have an ectopic pregnancy.2 Uncontrolled observations
suggest that clinical symptoms and signs resolve in a significant
proportion of untreated women.15 Repeated episodes of PID are
associated with a four to six times increase in the risk of permanent
tubal damage.16 One case control study (76 cases and 367
controls) found that delaying treatment by even a few days is
associated with impaired fertility (OR 2.6, 95% CI 1.2 to 5.9).17
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AIMS OF
INTERVENTION

To alleviate the pain and systemic malaise associated with infec-
tion; to achieve microbiological cure; to prevent development of
permanent tubal damage with associated sequelae, such as
chronic pelvic pain, ectopic pregnancy, and infertility; and to prevent
the spread of infection to others.

OUTCOMES Incidence and severity of acute symptoms and signs; microbiologi-
cal cure of the upper genital tract; incidence of chronic pelvic pain,
ectopic pregnancy, infertility; and rate of transmission to others.

METHODS Clinical Evidence search and appraisal August 2003.

QUESTION What are the effects of empirical treatment versus
treatment delayed until the results of microbiological
investigations are known?

OPTION EMPIRICAL ANTIBIOTIC TREATMENT

We found no RCTs comparing empirical antibiotic treatment (before
receiving results of microbiological tests) versus treatment that is guided
by test results.

Benefits: We found no systematic review or RCTs comparing empirical versus
delayed treatment.

Harms: We found no reliable evidence on harms.

Comment: Because there are no reliable clinical diagnostic criteria for pelvic
inflammatory disease, early empirical treatment is common.3 The
positive predictive value of a clinical diagnosis is 65–90% compared
with laparoscopy.1–3 The absence of infection from the lower genital
tract, where samples are usually taken, does not exclude pelvic
inflammatory disease2 and so may not influence the decision to
treat. One case control study (76 cases and 367 controls) found
that delaying treatment is associated with impaired fertility (OR 2.6,
95% CI 1.2 to 5.9).17

QUESTION How do different antimicrobial regimens compare?

OPTION DIFFERENT ANTIMICROBIAL REGIMENS

There is consensus that antibiotic treatments are more effective than no
treatment for women with confirmed pelvic inflammatory disease (PID).
One systematic review of observational studies and RCTs has found that
several different antibiotic regimens (including parenteral clindamycin
plus parenteral aminoglycoside; parenteral cephalosporin with or without
probenecid plus oral doxycycline; and oral ofloxacin) are similarly
effective in relieving the symptoms of PID, and achieve high rates of
clinical and microbiological cure. We found no good evidence on the
optimal duration of treatment. Two RCTs found no significant difference
between oral ofloxacin versus parenteral cefoxitin and doxycycline. One
RCT found no significant difference between outpatient treatment with
intramuscular cefoxitin–probenecid and oral doxycycline versus
parenteral antibiotics for outcomes of recurrence, infertility, or ectopic
pregnancy at 35 months.
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Benefits: We found one systematic review (search date 1992, 21 studies),18

aspects of which were subsequently updated (search date 1997,
26 studies, 1925 women).19 The earlier review examined all anti-
microbial regimens whereas the second review focused on anti-
anaerobic treatment. The reviews evaluated 16 different antimicro-
bial regimens. The identified studies included case series, and it is
not possible to ascertain how many studies were RCTs from the
aggregated data published in the reviews. Inclusion criteria were a
diagnosis of PID (clinical, microbiological, laparoscopic, or by
endometrial biopsy) and microbiological testing for C trachomatis

and N gonorrhoeae. The reviews found that antibiotics were effec-
tive in relieving the symptoms associated with PID, with clinical and
microbiological cure rates of 88–100% (see table 1, p 2127). The
only regimen that appeared to perform less well was oral metroni-
dazole with doxycycline (see table 1, p 2127). However, the studies
were of low power and apparent differences in efficacy may have
been confounded by differences in disease severity among studies.
Duration of treatment: We found no RCTs examining the optimal
duration of treatment. The duration of treatment was not addressed
in the systematic review, although the most common treatment
period was 14 days.19 Oral versus parenteral treatment: The
reviews did not analyse outcomes by the oral or parenteral route of
administration. Most regimens started with parenteral treatment
and continued with oral treatment at different points. Two subse-
quent RCTs (249 and 72 women) compared oral ofloxacin versus
parenteral cefoxitin and doxycycline. The RCTs found no significant
difference in cure rates between groups (first RCT: RR 1.03, 95%
CI 0.97 to 1.1; second RCT: RR 0.97, 95% CI 0.88 to 1.07).20,21

Outpatient versus inpatient treatment: We found one RCT (831
women with mild to moderate PID) published after the review, which
compared a single intramuscular dose of cefoxitin with oral
probenecid followed by oral doxycycline given to outpatients versus
inpatient admission for parenteral antibiotics.22 It found no signifi-
cant difference in incidence between treatments for tenderness,
gonorrhoeal or chlamydial infection, or endometritis at 30 days
(tenderness: 20.6% with outpatient treatment v 18.4% with inpa-
tient treatment; P = 0.50; gonorrhoeal infection: 3.9% with outpa-
tient treatment v 2.4% with inpatient treatment; P = 0.44; chlamy-
dial infection: 2.7% with outpatient treatment v 3.6% with inpatient
treatment; P = 0.52; endometritis 45.9% with outpatient treat-
ment v 37.6% with inpatient treatment; P = 0.09). At 35 months
(mean follow up), the study found no significant difference between
treatments for PID recurrence, chronic pelvic pain, infertility, or
ectopic pregnancy (recurrence: 12.4% with outpatient treatment v

16.6% with inpatient treatment; P = 0.11; chronic pelvic pain:
33.7% with outpatient treatment v 29.8% with inpatient treatment;
P = 0.27; infertility: 18.4% with outpatient treatment v 17.9% with
inpatient treatment; P = 0.85; ectopic pregnancy: 1.0% with out-
patient treatment v 0.3% with inpatient treatment; P = 0.37).22

Harms: The harms associated with treatment were not specifically
addressed by the systematic reviews.18,19 In two RCTs reporting
adverse effects, withdrawal from treatment was uncommon (2/20
for doxycycline/metronidazole; 0/20 for pefloxacin/metronidazole;
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0/16 for ciprofloxacin; reason for withdrawal not reported).23,24 The
RCT comparing outpatient treatment with inpatient parenteral treat-
ment found no significant difference between treatments for
adverse drug reactions (1.7% with outpatient treatment v 1.5% with
inpatient treatment; event type not specified).22

Comment: We found no RCTs comparing antibiotics versus placebo or no
treatment. However, such trials would be considered unethical,
because there is strong consensus that antibiotic treatments are
more effective than no treatment in women with PID. We found little
evidence about treatment of PID of differing severity, the effect of
ethnicity, or the effects of tracing sexual contacts (see partner
notification, p 2113). The risks of tubal occlusion and subsequent
infertility relate to the severity of PID before starting treatment,25

and clinical improvement may not translate into preserved fertil-
ity.26,27 The inclusion of observational studies in the systematic
review without a sensitivity analysis may compromise the validity of
the conclusions. In the review, reliable comparison of different
drugs may be confounded by possible differences in disease sever-
ity among the included studies.

QUESTION What are the effects of routine antibiotic prophylaxis to
prevent pelvic inflammatory disease before intrauterine
contraceptive device insertion?

OPTION ROUTINE ANTIBIOTIC PROPHYLAXIS BEFORE
INTRAUTERINE CONTRACEPTIVE DEVICE INSERTION

One systematic review found that routine prophylaxis with doxycycline
versus placebo before intrauterine device insertion did not reduce the
risk of pelvic inflammatory disease (PID) in women at low risk of PID. We
found no good evidence on the effects in women likely to be at high risk.

Benefits: We found one systematic review (search date 2002, 4 RCTs, 3598
women requesting intrauterine device insertion).28 The RCTs com-
pared a single dose of doxycycline (200 mg) versus placebo 1 hour
before intrauterine device insertion. Meta-analysis in the review
found no significant difference in the incidence of PID (doxycycline
v placebo OR 0.89, 95% CI 0.53 to 1.51). The rate of PID in all
women was low (0.5–1.6%), whether or not they received antibiot-
ics, suggesting that this was a low risk group. We found no RCTs on
the effects of routine antibiotic prophylaxis in women at high risk of
PID.

Harms: The harms associated with treatment were not specifically
addressed by the systematic review.28 Nausea and vomiting has
been reported with 17–28% of healthy volunteers on doxycycline,
depending on the formulation administered.29 See harms of anti-
microbial regimens, p 2129.

Comment: In the populations included in the systematic review, the risk of PID
after intrauterine device insertion was low.28 The occurrence of PID
in this group usually reflects the introduction of infection into the
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uterus during intrauterine device insertion and therefore will vary
with the prevalence of sexually transmitted infections in the popu-
lation. The confidence intervals of results were wide, suggesting
that the study may have lacked power to rule out a clinically
important difference.

Substantive changes
Which antibiotic Oral antibiotics (v parenteral antibiotics): categorisation changed
from Unknown effectiveness to Likely to be beneficial after re-evaluating the
evidence.
Which antibiotic Outpatient antibiotic treatment (v inpatient antibiotic treatment):
categorisation changed from Unknown effectiveness to Likely to be beneficial after
re-evaluating the evidence.
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TABLE 1 Cure rates for the antibiotic treatment of acute pelvic
inflammatory disease: aggregated data from systematic
reviews of RCTs and case series (see text, p 2123).18,19

Drug regimen

Number
of

studies

Number
of

women

Cure rate (%)
clinical/

microbiological*

Inpatient treatment
(initially parenteral switching to oral)
Clindamycin + aminoglycoside 11 470 91/97
Cefoxitin + doxycycline 8 427 91/98
Cefotetan + doxycycline 3 174 95/100
Ceftizoxime + tetracycline 1 18 88/100
Cefotaxime + tetracycline 1 19 94/100
Ciprofloxacin 4 90 94/96
Ofloxacin 1 36 100/97
Sulbactam/
ampicillin + doxycycline

1 37 95/100

Co-amoxiclav 1 32 93/–
Metronidazole + doxycycline 2 36 75/71

Outpatient treatment
(oral unless indicated otherwise)
Cefoxitin (im) + probenecid
+ doxycycline

3 219 89/93

Ofloxacin 2 165 95/100
Co-amoxiclav 1 35 100/100
Sulbactam/ampicillin 1 36 70/70
Ceftriaxone (im) + doxycycline 1 64 95/100
Ciprofloxacin + clindamycin 1 67 97/94

*N gonorrhoeae, C trachomatis, or both, when detected in lower genital tract;
im, intramuscular.
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Athlete’s foot
Search date April 2003

Fay Crawford

QUESTIONS

Effects of treatments for athlete’s foot New . . . . . . . . . . . . . . . . .2130

INTERVENTIONS

Beneficial
Topical allylamines . . . . . . . .2130
Topical azoles . . . . . . . . . . . .2131

Unknown effectiveness
Improved foot hygiene, including

socks, and hosiery . . . . . . .2132

To be covered in future updates
Oral allylamines
Oral azoles
Oral versus topical treatments
Topical ciclopiroxolamine
Topical griseofulvin
Topical tolnaftate
Topical undecanoic acid

See glossary, p 2132

Key Messages

¶ Topical allylamines One systematic review and four subsequent RCTs have
found that allylamines are more effective than placebo for curing fungal skin
infections. The review found insufficient evidence comparing different
allylamines versus one another. We found no evidence on recurrence rates
after clinical cure.

¶ Topical azoles One systematic review has found that azole creams adminis-
tered for 4–6 weeks increase cure rates compared with placebo. We found no
RCTs evaluating differences between individual azoles. We found no evidence
on recurrence rates after clinical cure.

¶ Improved foot hygiene, including socks, and hosiery We found no system-
atic review or RCTs on the effects of foot hygiene and hosiery.
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DEFINITION Athlete’s foot is a cutaneous fungal infection caused by dermato-
phyte infection. It is characterised by itching, flaking, and fissuring
of the skin. It may manifest in three ways: the skin between the toes
may appear mascerated (white) and soggy; the soles of the feet
may become dry and scaly; and the skin all over the foot may
become red and vesicular eruptions may appear.1 It is conventional
in dermatology to refer to fungal skin infections as superficial in
order to distinguish them from systemic fungal infections.

INCIDENCE/
PREVALENCE

Epidemiological studies have produced various estimates of the
prevalence of athlete’s foot. Studies are usually conducted in
populations of people who attend dermatology clinics, sports cen-
tres or swimming pools, or who are in the military. UK estimates
suggest that athlete’s foot is present in about 15% of the general
population.2 Studies conducted in dermatology clinics in Italy3 and
China (1014 people)4 found prevalences of 25% and 27%, respec-
tively. A population based study conducted in Israel found the
prevalence among children to be 30%.5

AETIOLOGY/
RISK FACTORS

Swimming pool users and industrial workers may be at increased
risk of fungal foot infection. However, one survey identified fungal
foot infection in only 9% of swimmers, with the highest prevalence
(20%) being in men aged 16 years and older.2

PROGNOSIS Fungal infections of the foot are not life threatening in people with
normal immune status, but in some people they cause persistent
itching and, ultimately, fissuring. Other patients are apparently
unaware of persistent infection. The infection can spread to other
parts of the body and to other individuals.

AIMS OF
INTERVENTION

To control symptoms and prevent recurrence, with minimal adverse
effects.

OUTCOMES Rates of fungal eradication, shown by negative microscopy and
culture, and resolution of clinical signs and symptoms at follow up.
We have chosen mycological cure as a primary outcome. Clinical
cure is not coherently reported in superficial mycology trials.6 Like
many other diagnostic tests, microscopy and culture are not abso-
lutely accurate. There are several reasons why fungal infections can
be missed in laboratory tests.7 Microscopy and culture are the most
frequently used outcomes in athlete’s foot research to establish the
effect of an intervention.

METHODS Clinical Evidence search and appraisal April 2003. We initially
searched Medline, Embase, and the Cochrane Controlled Trials
Register to May 2003 for systematic reviews and subsequent RCTs
(all languages). Studies were excluded if foot specific data could not
be extracted. We excluded studies that did not use microscopy and
culture (skin infections) or culture (nail infections) for diagnosis and
as an outcome measure.
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QUESTION What are the effects of topical treatments for athlete’s
foot? New

OPTION TOPICAL ALLYLAMINES (NAFTIFINE, TERBINAFINE)

One systematic review and four subsequent RCTs have found that
allylamines are more effective than placebo for curing fungal skin
infections. The review found insufficient evidence comparing different
allylamines versus one another. We found no evidence on recurrence
rates after clinical cure.

Benefits: Versus placebo: We found one systematic review (search date
1997),8,9 and four subsequent RCTs.10–13 The systematic review
(12 RCTs, 1433 people with fungal infections of the foot) found that
topical allylamines for 1–4 weeks significantly increased the cure
rate, as assessed by culture or microscopy after 6–8 weeks,
compared with placebo (at 6 weeks: 532/724 [73%] with
allylamines v 139/709 [20%] with placebo; RR 3.7, 95% CI 3.2 to
4.4).8,9 The first subsequent RCT (70 people with interdigital tinea
pedis and positive fungal culture) found increased cure rates at
7 weeks after 7 days of treatment with 1% terbinafine cream
compared with placebo (mycological cure: 91% with terbinafine v

37% with placebo; CI not reported; P < 0.001).10 The second
subsequent RCT (60 people with moccasin type tinea pedis [see
glossary, p 2132]) compared two different treatments, 1% terbin-
afine cream and 1% butenafine (a benzylamine derivative) cream,
versus placebo.11 People receiving butenafine applied the cream for
1 week, whereas terbinafine and placebo were applied for 2 weeks.
The RCT found higher cure rates after 2 weeks with butenafine or
terbinafine than with placebo (18/20 [90%] with butenafine v

16/20 [80%] with terbinafine v 2/20 [10%] with placebo; active
treatment v placebo P < 0.001). The third subsequent RCT (153
people with interdigital tinea pedis) found significantly higher cure
rates with a 1% solution of terbinafine than with placebo after
8 weeks (35/54 [65%] with terbinafine v 1/23 [4%] with placebo;
RR 14.9, 95% CI 2.2 to 102.3; NNT 2, 95% CI 1.3 to 2.2; figures
calculated from graph data).12 The fourth subsequent RCT (70
people with interdigital tinea pedis) compared 1% terbinafine emul-
sion gel applied for 7 days versus placebo.13 It found significantly
higher cure rates with 1% terbinafine gel than with placebo at
8 weeks (25/31 [80%] with terbinafine v 7/21 [33%] with placebo;
RR 2.14, 95% CI 1.3 to 4.5; NNT 3, 95% CI 2 to 5). Different
allylamines: The systematic review identified one small RCT (60
people), which found no significant difference in cure rates between
naftifine and terbinafine (75% with naftifine v 81% with terbinafine;
ARR +5%, 95% CI –17% to +21%).8,9 Versus topical azoles: See
benefits of topical azoles, p 2131.

Harms: None were reported in the systematic review.8,9 The first subse-
quent RCT comparing terbinafine versus placebo reported six
adverse events, three in the placebo group and three in the
terbinafine group.10 The second RCT did not describe adverse
effects.11 The third RCT found that adverse effects did not signifi-
cantly differ between terbinafine and placebo (adverse effects:
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16/105 [15%] with terbinafine v 5/48 [10%] with placebo;
RR 1.46, 95% CI 0.57 to 3.76).12 The nature of these adverse
effects was not described in those reports. The fourth subsequent
RCT comparing terbinafine versus placebo concluded that both
were well tolerated, but some mild to moderate skin reactions and
rashes were reported.13

Comment: One of the subsequent RCTs included multiple comparisons
between groups.11 No apparent adjustment for multiple compari-
sons was made to reduce the risk of false positive findings.

OPTION TOPICAL AZOLES (CLOTRIMAZOLE, MICONAZOLE
NITRATE, TIOCONAZOLE, SULCONAZOLE NITRATE,
BIFONAZOLE, ECONAZOLE NITRATE)

One systematic review has found that azole creams administered for
4–6 weeks increase cure rates compared with placebo. We found no RCTs
evaluating differences between individual azoles. We found no evidence
on recurrence rates after clinical cure.

Benefits: We found one systematic review (search date 1997).8,9 Versus
placebo: The review identified 17 RCTs (1259 people with fungal
skin infections of the foot).8,9 Interventions lasted for 4–6 weeks.
The review found that treatment with azoles resulted in a significant
increase in cure rate, as determined by culture or microscopy,
compared with placebo after 6–10 weeks (cure: 538/664 [81%]
with azoles v 233/595 [39%] with placebo; RR 2.1, 95% CI 1.85 to
2.3). Different azoles: The review found no significant difference
between individual azoles administered for 3–4 weeks.8,9 Versus
topical allylamines: The review identified 12 RCTs (1487 people
with fungal infections of the foot).8,9 We found two additional
RCTs.14,15 The review found a significant increase in cure rates after
3–12 weeks in the risk of treatment failure with 1–6 weeks of
topical allylamine compared with at least 4 weeks of topical azole
(627/773 [81%] with topical allylamine v 490/714 [69%] with
topical azole; RR 2.6, 95% CI 2.3 to 2.9). No significant difference
was found in cure rates between a 1 week course of allylamine and
a 4 week course of azole (411/464 [85%] with 1 week of allylamine
v 377/448 [84%] with 4 weeks of azole; RR 1.0, 95% CI 0.99 to
1.10).8,9 The first additional RCT (429 people with interdigital
athlete’s foot) found no significant difference in cure rates after
8 weeks with twice daily application of 1% terbinafine solution
followed by 3 weeks of placebo compared with 4 weeks of 1%
clotrimazole solution (73% with terbinafine v 72% with clotrimazole;
ARR +1%, 95% CI –5% to +8%).14 The second additional RCT (48
people) also found no significant difference in numbers of treatment
failures after 10 weeks between 1 week of treatment with 1%
terbinafine cream and 4 weeks of treatment with 2% clotrimazole
cream (ARR +2%, 95% CI –33% to +28%).15

Harms: The second additional RCT found similar adverse events with 1%
terbinafine solution and 1% clotrimazole solution.15 About 5% of
the people experienced mild to moderate local skin reactions, such
as itching, erythema, or scaling.
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Comment: Clinical equivalence between azoles was not established in the
systematic review.8,9 Wide confidence intervals and variations in
follow up make it difficult to establish clinical equivalence between
different azoles.

OPTION SOCKS, STOCKINGS, FOOT HYGIENE

We found no systematic reviews or RCTs on the effects of foot hygiene
and hosiery.

Benefits: We found no systematic review or RCTs.

Harms: We found no RCTs.

Comment: Evidence from the placebo arms of RCTs suggests that improved
foot hygiene can produce mycological cure in some patients.16

GLOSSARY
Moccasin type tinea pedis A skin fungal infection causing the entire sole of the
foot to appear dry and scaly.
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Cellulitis and erysipelas
Search date October 2003

Andrew Morris

QUESTIONS

Effects of treatments . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .2135

INTERVENTIONS

Likely to be beneficial
Antibiotics . . . . . . . . . . . . . .2135

Unknown effectiveness
Comparative effects of different

antibiotic regimens. . . . . . .2135
Oral versus intravenous

antibiotics . . . . . . . . . . . . .2135

Short versus long courses of
antibiotics . . . . . . . . . . . . .2135

Treatment of predisposing factors
to prevent recurrence . . . . .2136

To be covered in future updates
Role of prophylactic antibiotics in

reducing risk of recurrence

Key Messages

¶ Antibiotics We found no RCTs comparing antibiotics versus placebo. RCTs
comparing different antibiotic regimens found clinical cure in 50–100% of
people.

¶ Comparative effects of different antibiotic regimens RCTs provided insuf-
ficient information on differences between regimens. However, most of the
RCTs included only a small number of people with cellulitis or erysipelas, and
were designed to test equivalence rather than to detect a clinically significant
difference in cure rates between antibiotics.

¶ Oral versus intravenous antibiotics We found no satisfactory RCTs compar-
ing oral antibiotics versus intravenous antibiotics.

¶ Short versus long courses of antibiotics We found no RCTs comparing
different durations of antibiotics.

¶ Treatment of predisposing factors to prevent recurrence We found no
RCTs or observational studies on the effects of treating predisposing factors for
recurrence of cellulitis or erysipelas.
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DEFINITION Cellulitis is a spreading bacterial infection of the dermis and
subcutaneous tissues. It causes local signs of inflammation such as
warmth, erythema, pain, lymphangitis, and frequently systemic
upset with fever and raised white blood cell count. Erysipelas is a
form of cellulitis and is characterised by pronounced superficial
inflammation. The lower limbs are by far the most common sites,
but any area can be affected. The term erysipelas is commonly used
when the face is affected.

INCIDENCE/
PREVALENCE

We found no specific data on the incidence of cellulitis, but cellulitis
and abscess infections were responsible for 158 consultations per
10 000 person years in the UK in 1991.1 In 1985 in the UK, skin
and subcutaneous tissue infections resulted in 29 820 hospital
admissions and a mean occupancy of 664 hospital beds each day.2

AETIOLOGY/
RISK FACTORS

The most common infective organisms for cellulitis and erysipelas in
adults are streptococci (particularly Streptococcus pyogenes) and
Staphylococcus aureus.3 In children, Haemophilus influenzae was a
frequent cause prior to the introduction of the HiB vaccination.
Several risk factors for cellulitis and erysipelas have been identified
in a case control study (167 cases and 294 controls): lym-
phoedema (OR 71.2, 95% CI 5.6 to 908.0), leg ulcer (OR 62.5,
95% CI 7.0 to 556.0), toe web intertrigo (OR 13.9, 95% CI 7.2 to
27.0), and traumatic wounds (OR 10.7, 95% CI 4.8 to 23.8).4

PROGNOSIS Cellulitis can spread through the bloodstream and lymphatic sys-
tem. A retrospective case study of people admitted to hospital with
cellulitis found that systemic symptoms such as fever and raised
white blood cell count were present in up to 42% of cases at
presentation.5 Lymphatic involvement can lead to obstruction and
damage of the lymphatic system that predisposes to recurrent
cellulitis. Recurrence can occur rapidly or after months or years.
One study found that 29% of people with erysipelas had a recurrent
episode within 3 years.6 Local necrosis and abscess formation can
also occur. It is not known whether the prognosis of erysipelas
differs from that of cellulitis. We found no evidence about factors
that predict recurrence, or a better or worse outcome. We found no
good evidence on the prognosis of untreated cellulitis.

AIMS OF
INTERVENTION

To reduce the severity and duration of infection; to relieve pain and
systemic symptoms; to restore the skin to its premorbid state; to
prevent recurrence; to minimise adverse effects of treatment.

OUTCOMES Duration and severity of symptoms (pain, swelling, erythema, and
fever); clinical cure (defined as the absence of pain, swelling, and
erythema); recurrence; adverse effects of treatment. We found no
standard scales of severity in cellulitis or erysipelas.

METHODS Clinical Evidence search and appraisal October 2003. Where we
found no RCTs, we included observational studies retrieved by the
contributor’s own search in June 1999.
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QUESTION What are the effects of treatments?

OPTION ANTIBIOTICS

We found no RCTs comparing antibiotics versus placebo or different
durations of treatment, and no satisfactory RCTs comparing oral versus
intravenous antibiotics. RCTs comparing different antibiotic regimens
found clinical cure in 50–100% of people but provided insufficient
information on differences between regimes. However, most of the RCTs
included only a small number of people with cellulitis or erysipelas, and
were designed to test equivalence rather than to detect a clinically
significant difference in cure rates between antibiotics.

Benefits: We found no systematic review. Versus placebo: We found no
RCTs. Oral versus intravenous antibiotics: We found no satisfac-
tory RCTs (see comment below). Different antibiotic regimens:
We found nine RCTs comparing different antibiotic regimens in
people with various skin infections (see table 1, p 2138).7–15 Two of
the RCTs were conducted solely in people with cellulitis (192 people
with moderate to severe cellulitis);7,8 one RCT was conducted solely
in people with erysipelas (69 people);9 the other six RCTs were
conducted in people with a range of skin infections and provided
subgroup analysis of people with cellulitis or erysipelas.10–15 One of
the RCTs conducted solely in people with cellulitis (58 people with
moderate to severe cellulitis) found that intravenous ceftriaxone
significantly increased clinical cure after 4–6 days compared with
intravenous flucloxacillin. The results of this study should be treated
with caution since only 45 people (78%) completed the study, and
it would not appear that an intention to treat analysis was per-
formed.7 The other RCTs and the subgroup analyses found no
significant difference between different antibiotics in clinical cure
after 4–30 days.7,9–15 However, most of the RCTs included only
small numbers of people with cellulitis or erysipelas and were
designed to test equivalence rather than to detect a clinically
significant difference in cure rates between antibiotics. Short
versus long courses of antibiotics: We found no RCTs comparing
different durations of antibiotics.

Harms: Oral versus intravenous antibiotics: In a quasi-randomised trial
(73 people with erysipelas, see comment) comparing oral with
intravenous penicillin, adverse events occurred in 15 people taking
oral penicillin (rash 4, diarrhoea 7, abscess 4) and in 10 people
taking intravenous penicillin (rash 2, diarrhoea 4, cannula phlebitis
4).16 The RCT comparing flucloxacillin with ceftriaxone (58 people
with moderate to severe cellulitis) found no significant difference in
the proportion of people experiencing adverse effects including
diarrhoea, nausea and vomiting, abdominal pain, and vaginal can-
didiasis (6/22 [27%] with flucloxacillin v 3/22 [14%] with ceftriax-
one; RR 2.00, 95% CI 0.57 to 7.00).7 Different antibiotic
regimens: The RCTs found no evidence of a difference in rates of
adverse events with different antibiotic regimens. The RCT compar-
ing cefazolin plus probenecid versus ceftriaxone plus placebo (134
people with moderate to severe cellulitis) found no significant
difference in the proportion of people who experienced adverse
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effects, including nausea and vomiting, diarrhoea, headache, and
dizziness (14/67 [21%] with cefazolin plus probenecid v 7/67 [10%]
with ceftriaxone plus placebo; RR 2.00, 95% CI 0.86 to 4.64).8 The
RCT comparing penicillin versus roxithromycin (69 people with
erysipelas) found no significant difference in the proportion of
people experiencing drug related rashes (2/38 [5%] with penicillin v

0/31 [0%] people with roxithromycin).9 The RCTs comparing differ-
ent antibiotics in a variety of skin infections gave no discrete
information about adverse effects in people with cellulitis.10–15

Comment: Oral versus intravenous antibiotics: One small quasi-
randomised trial (73 people with erysipelas in hospital with a
body temperature > 38.5 °C but excluding patients with clinical
signs of septicaemia; alternate allocation design) comparing oral
with intravenous penicillin found no significant difference in
clinical efficacy, which was assessed by indirect measures such
as temperature fall, length of hospital stay, and absence from
work.16 No results were provided on relapse rates.

OPTION TREATMENT OF PREDISPOSING FACTORS TO PREVENT
RECURRENCE

We found no RCTs or observational studies on the effects of treatment of
predisposing factors for recurrence of cellulitis or erysipelas.

Benefits: We found no systematic review, RCTs, or observational studies.

Harms: We found no systematic review, RCTs, or observational studies.

Comment: Although there is a consensus that successful treatment of predis-
posing factors, such as lymphoedema, leg ulcer, toe web intertrigo
and traumatic wounds, reduces the risk of developing cellulitis/
erysipelas (see aetiology, p 2134), we found no RCTs or observa-
tional studies to support or refute this.
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Chronic plaque psoriasis
Search date January 2003

Luigi Naldi and Berthold Rzany

QUESTIONS

Effects of non-drug treatments and interventions on modifiable risk
factors . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .2143
Effects of topical drug treatments . . . . . . . . . . . . . . . . . . . . . . . . .2144
Effects of treatments with ultraviolet light . . . . . . . . . . . . . . . . . . .2150
Effects of systemic drug treatments . . . . . . . . . . . . . . . . . . . . . . .2154

INTERVENTIONS

Beneficial
Ingram regimen . . . . . . . . . .2153
Psoralen plus ultraviolet A . . .2151
Vitamin D derivatives. . . . . . .2147

Likely to be beneficial
Dithranol . . . . . . . . . . . . . . .2145
Topical retinoids (tazarotene) .2149
Ultraviolet B* . . . . . . . . . . . .2150

Trade off between benefits and
harms

Alefacept . . . . . . . . . . . . . . .2158
Cyclosporin. . . . . . . . . . . . . .2157
Fumaric acid derivatives. . . . .2160
Oral retinoids (etretinate, acitretin,

liarozole) . . . . . . . . . . . . . .2154
Tacrolimus . . . . . . . . . . . . . .2158
Topical steroids . . . . . . . . . . .2146

Unknown effectiveness
Acupuncture . . . . . . . . . . . . .2143
Anti-CD4 monoclonal

antibodies . . . . . . . . . . . . .2158

Antistreptococcal treatments .2143
Balneotherapy . . . . . . . . . . .2143
Emollients, keratolytics, capsaicin,

and aloe vera . . . . . . . . . .2144
Etanercept . . . . . . . . . . . . . .2159
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*Based on consensus. We found
insufficient evidence from RCTs.

See glossary, p 2161

Key Messages

¶ Ingram regimen One large RCT has found that the Ingram regimen is of similar
effectiveness to psoralen plus ultraviolet A in clearing moderate to severe
psoriasis.

¶ Psoralen plus ultraviolet A We found no systematic review or RCTs that
compared psoralen plus ultraviolet A versus no psoralen plus ultraviolet A. One
systematic review has found that 40 mg of 8-methoxypsoralen improves
psoriasis clearance compared with 10 mg. One RCT found that psoralen plus
ultraviolet A was slightly more effective in clearing psoriasis than dithranol.
Long term adverse effects include photoaging and skin cancer (mainly squa-
mous cell carcinoma).
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¶ Vitamin D derivatives Systematic reviews have found that vitamin D deriva-
tives improve plaque psoriasis compared with placebo, are at least as effective
as topical steroids, and may be more effective than coal tars and dithranol. One
review has found that calcipotriol monotherapy causes more irritation than
“potent” topical steroids.

¶ Dithranol One systematic review of small RCTs has found that dithranol
improves chronic plaque psoriasis after 4–8 weeks compared with placebo.
The best evidence relates to its use in the Ingram regimen. One systematic
review found that dithranol (short contact therapy) to be less effective than
vitamin D derivatives and to cause more adverse effects.

¶ Topical retinoids (tazarotene) RCTs have found that tazarotene improves
chronic plaque psoriasis in the short term compared with placebo or calcipo-
triol.

¶ Ultraviolet B There is a consensus that ultraviolet B is effective. However, we
found insufficient RCT evidence on the effects of ultraviolet B compared with
placebo, no treatment or other treatments, or on the effects of narrow band
compared with broad band ultraviolet B for either clearance or maintenance
treatment. One RCT found limited evidence that ultraviolet B given three times
weekly clears psoriasis faster than twice weekly treatment.

¶ Alefacept Two RCTs found limited evidence that alefacept improved psoriasis
compared with placebo, but increased adverse effects, including chills, nau-
sea, cough, dizziness, and accidents.

¶ Cyclosporin One systematic review found that cyclosporin improved clearance
compared with placebo. Optimal clearance rates occurred with a cyclosporin
dose of 5.0 mg/kg daily. Any advantage of doses greater than 5.0 mg/kg daily
may be offset by an increase in dose related adverse effects, particularly
increased renal toxicity. The review found that a cyclosporin dose of 3.0 mg/kg
daily was more effective than lower doses or placebo for maintenance.

¶ Fumaric acid derivatives One systematic review of four small RCTs found
limited evidence that oral fumaric acid esters improved chronic plaque psoria-
sis after 16 weeks compared with placebo. However, acute adverse effects are
common and include flushing and gastrointestinal symptoms. We found no
evidence on the effects of fumaric acid derivatives as maintenance treatment.

¶ Oral retinoids (etretinate, acitretin, liarozole) We found limited evidence
that oral retinoids improved clearance compared with placebo in people with
plaque psoriasis. We found little reliable evidence on the effects of oral
retinoids as maintenance treatment. Adverse effects led to discontinuation of
treatment in 10–20% of people. Teratogenicity renders oral retinoids less
acceptable.

¶ Tacrolimus One RCT found limited evidence that tacrolimus may improve
psoriasis compared with placebo. Adverse effects are reported to be similar to
those of cyclosporin.

¶ Topical steroids One systematic review and 12 additional RCTs have found
that topical steroids, especially potent and very potent ones, improve psoriasis
in the short term. Another systematic review found no difference in effective-
ness between potent topical steroids and vitamin D derivatives, but found that
vitamin D derivatives caused more irritation. Topical steroids may cause striae
and atrophy, which increase with potency and use of occlusive dressings.
Continuous use may lead to adrenocortical suppression, and case reports
suggest that severe flares of the disease may occur on withdrawal.
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¶ Emollients, keratolytics, capsaicin, and aloe vera We found insufficient
evidence on the effects of emollients, keratolytics, capsaicin, and herbal
extracts of aloe vera.

¶ Etanercept We found insufficient evidence about effects of cytokine blocking
agents (etanercept and infliximab) in people with plaque psoriasis.

¶ Goeckerman treatment We found no good evidence on the effects of the
Goeckerman treatment.

¶ Infliximab We found insufficient evidence about effects of cytokine blocking
agents (etanercept and infliximab) in people with plaque psoriasis.

¶ Methotrexate We found insufficient evidence about effects of methotrexate in
people with chronic plaque psoriasis. Methotrexate can induce acute myelo-
suppression. Long term methotrexate carries the risk of hepatic fibrosis and
cirrhosis, which is related to the dose regimen employed.

¶ Pimecrolimus We found limited evidence from one small RCT that pime-
crolimus may improve psoriasis compared with placebo.

¶ Tars One systematic review found insufficient evidence from one small RCT for
tar compared with placebo. Small RCTs found conflicting results on the effects
of tars in combination with ultraviolet B exposure. One systematic review has
found that coal tar, alone or in combination with allantoin and hydrocortisone,
is less effective than vitamin D derivatives (calcipotriol).

¶ Acupuncture; anti-CD4 monoclonal antibody; antistreptococcal treat-
ments; balneotherapy; fish oil; heliotherapy; lifestyle changes; oral
vitamin D; psychotherapy; sunbeds We found insufficient evidence on the
effects of these interventions.

DEFINITION Chronic plaque psoriasis is a chronic inflammatory skin disease that
is characterised by well demarcated erythematous scaly patches on
the extensor surfaces of the body and scalp. The lesions may itch,
sting, and occasionally bleed. Dystrophic nail changes are found in
more than a third of people with chronic plaque psoriasis, and
psoriatic arthropathy occurs in 1–3%. The condition waxes and
wanes, with wide variations in course and severity among individu-
als. Other varieties of psoriasis include guttate, inverse, pustular,
and erythrodermic psoriasis. This review deals with treatments for
chronic plaque psoriasis.

INCIDENCE/
PREVALENCE

Psoriasis affects 1–2% of the general population. It is believed to be
less frequent in people from Africa and Asia, but we found no
reliable epidemiological data.1

AETIOLOGY/
RISK FACTORS

About a third of people with psoriasis have a family history of
psoriasis, but physical trauma, acute infection, and some medica-
tions (e.g. lithium salts and � blockers) are believed to trigger the
condition. A few observational studies have linked the onset or
relapse of psoriasis with stressful life events and personal habits,
including cigarette smoking and, less consistently, alcohol con-
sumption. Others have found an association of psoriasis with body
mass index (see glossary, p 2161) and an inverse association with
intake of fruit and vegetables.

PROGNOSIS We found no long term prognostic studies. With the exceptions of
erythrodermic and acute generalised pustular psoriasis (severe
conditions that affect < 1% of people with psoriasis and that require
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intensive hospital care), psoriasis is not known to affect mortality.
Psoriasis may substantially affect quality of life.2 At present there is
no cure for psoriasis.

AIMS OF
INTERVENTION

To achieve short term suppression of symptoms and long term
modulation of disease severity; to improve quality of life, with
minimal adverse effects of treatment.

OUTCOMES State of lesions over time; use of routine treatments; duration of
remission; patient satisfaction and autonomy; disease related qual-
ity of life; adverse effects of treatment. We found no documented
evidence that clinical activity scores, such as the Psoriasis Area and
Severity Index (PASI; see glossary, p 2161) score, are reliable
proxies for these outcomes. Many clinical studies provide no explicit
criteria for severity.3

METHODS Clinical Evidence search and appraisal January 2003. The authors
additionally hand searched several dermatological and medical
journals for the years 1976–1996 as a project of the European
Dermatoepidemiology Network. These were the Journal of Investi-

gative Dermatology, British Journal of Dermatology, Dermatology,
Acta Dermo-Venereologica, Archives of Dermatology, Journal of the

American Academy of Dermatology, Annales de Dermatologie et de

Vénéréologie, Giornale Italiano di Dermatologia e Venereologia,
Hautarzt, British Medical Journal, Lancet, Journal of the American

Medical Association, and New England Journal of Medicine.

QUESTION What are the effects of non-drug treatments?

OPTION NON-DRUG TREATMENTS

We found insufficient evidence on the effects of non-drug treatments.

Benefits: Heliotherapy: We found one crossover RCT (95 people), which
compared 4 weeks of supervised heliotherapy versus no interven-
tion.4 Pre-crossover results found that heliotherapy significantly
improved psoriasis compared with no intervention at 1 year (Pso-
riasis Area and Severity Index [PASI; see glossary, p 2161] score
taking into consideration scaling, infiltration, and area: 4.2 with
heliotherapy v 6.2 with no intervention). Sunbeds: We found one
small RCT (38 people with chronic stable plaque psoriasis) compar-
ing ultraviolet A (UVA) light versus placebo (visible light).5 In each
person, one side of the body was exposed to UVA light and the other
to placebo. The trial found a small improvement in the modified
PASI score (mean PASI score 3.9 with UVA v 4.2 with placebo; CI
not reported; P = 0.04). Fish oil supplementation: We found six
RCTs, which reported conflicting results (see table 1, p 2165).6–11

Oral vitamin D: One RCT (50 people) found no significant differ-
ence in disease activity (measured by change in PASI score)
between oral colecalciferol (cholecalciferol) and placebo after 12
weeks.12 Psychotherapy: We found one small RCT (51 people),
which compared individual psychotherapy (7 sessions) versus con-
trol.13 It found that psychotherapy significantly improved disease
activity compared with control at 12 weeks (AR for any improvement
in PASI score: 74% with psychotherapy v 43% with control; differ-
ence reported as significant). Lifestyle change: We found no RCTs
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of smoking cessation or dietary change in people with psoriasis.
Antistreptococcal treatments: We found one systematic review
(search date 1999, 1 RCT, 20 people) of antistreptococcal inter-
ventions for guttate and chronic plaque psoriasis.14 The review
found no evidence that tonsillectomy (or antibiotics) is beneficial
compared with placebo or no treatment (no data reported in the
review). Balneotherapy: We found one systematic review (search
date 1999)15 and two additional RCTs of salt water baths.16,17 The
systematic review identified five small RCTs comparing photo-
therapy plus salt water versus tap water baths. The included RCTs
found conflicting results and the review did not report any summary
effect estimate. The first additional RCT (71 people) found no
significant difference between saline spa water plus phototherapy
and phototherapy alone at 21 days, although phototherapy with or
without spa water significantly improved symptoms compared with
spa water alone (improvement in PASI score: 64% with combination
treatment v 55% with phototherapy alone v 29% with spa water
alone; P < 0.001 for combination or phototherapy v spa water
alone).16 The second, and weaker, additional RCT (50 people)
found clinical improvement in more people with a thermal bath
(bicarbonate, calcium, and magnesium rich water) than with a tap
water bath (64% with thermal bath v 11% with tap water bath).17

Acupuncture: We found one RCT (56 people) comparing classic
acupuncture versus sham (placebo) acupuncture.18 After 3
months, it found no significant difference in the reduction of mean
PASI score between the two groups (mean reduction in PASI score
1.3 with classic acupuncture v 2.3 with sham acupuncture,
P > 0.05).18

Harms: We found no good evidence on harms.

Comment: Because several trigger and perpetuating factors for psoriasis have
been recognised, including physical trauma, acute infections,
smoking, diet, and stress, disease severity might be modulated by
non-drug treatments. However, we found no good evidence on the
effects of non-drug treatments.

QUESTION What are the effects of topical drug treatments?

OPTION EMOLLIENTS, KERATOLYTICS, CAPSAICIN, AND ALOE
VERA

We found insufficient evidence on the effects of emollients, keratolytics,
capsaicin, and herbal extracts of aloe vera.

Benefits: Emollients: We found one small RCT (43 people).19 It found that
emollients temporarily improved psoriasis when they were com-
bined with ultraviolet B radiation.19 Keratolytics: We found one
systematic review (search date 1999), which identified one small
RCT comparing salicylic acid with placebo.20 The RCT found no
significant difference between treatments after 3 weeks (SMD
–0.80, 95% CI –1.71 to +0.11). Capsaicin: We found one
systematic review (search date 1994, 4 RCTs, 245 people).21 It
found that capsaicin significantly improved pain relief compared
with placebo (OR for pain relief 2.80, 95% CI 1.69 to 4.62).
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However, there was significant unexplained heterogeneity in the
results from individual trials. Aloe vera: We found one systematic
review (search date 1998, 10 RCTs), which evaluated aloe vera for
a large variety of conditions including psoriasis. It found no clear
evidence of effectiveness, but did not exclude the possibility of a
clinically important effect (no data reported).22

Harms: Local irritation and contact dermatitis have been reported with
emollients, keratolytics, capsaicin, and aloe vera.

Comment: Emollients and keratolytics are usually used as adjuncts to other
treatments. Capsaicin and aloe vera are not widely accepted
treatments for psoriasis management.

OPTION TARS

One systematic review found insufficient evidence from one small RCT for
coal tar compared with placebo. Small RCTs found conflicting results on
the effects of tars in combination with ultraviolet B exposure. One
systematic review has found that coal tar, alone or in combination with
allantoin and hydrocortisone, is less effective than vitamin D derivatives
(calcipotriol).

Benefits: Versus placebo: We found one systematic review (search date
1999, 1 RCT, 18 people).20 The RCT found no significant difference
between coal tar and placebo after 4 weeks (SMD –0.48, 95% CI
–1.14 to +0.19).20 Coal tar plus fatty acids versus coal tar
alone: We found one small RCT (20 people; one treatment applied
to the right side of the body and the other treatment to the left, the
sides determined randomly).23 After 8 weeks, it found no significant
difference in a summed score for erythema, desquamation, and
infiltration, between coal tar plus esterified essential fatty acids and
coal tar alone (mean improvement in the score 53.9% with combi-
nation treatment v 56.1% with coal tar alone; P = 0.52). Plus
ultraviolet B plus dithranol: We found four small RCTs which
found conflicting results about the effects of coal tar when com-
bined with ultraviolet B exposure and dithranol (see benefits of
combination regimens, p 2153). Versus vitamin D derivatives:
See vitamin D derivatives, p 2147.

Harms: Smell, staining, and burning are the main adverse effects of coal tar.

Comment: These RCTs were probably too small to detect a clinically important
difference.

OPTION DITHRANOL

One systematic review of small RCTs has found that dithranol improves
chronic plaque psoriasis after 4–8 weeks compared with placebo. The
best evidence relates to its use in the Ingram regimen (see benefits of
combination regimens, p 2153). One systematic review found that
dithranol to be less effective than vitamin D derivatives and to cause
more adverse effects.

Benefits: Versus placebo: We found one systematic review of topical prepa-
rations for the treatment of psoriasis (search date 1999, 3 small
RCTs).20 It found that dithranol significantly improved psoriasis at
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4–8 weeks compared with placebo (SMD –1.04, 95% CI –1.65 to
–0.42). Conventional versus short contact treatment: One
systematic review of published studies (search date 1989, 22
small RCTs) compared conventional dithranol treatment versus
dithranol short contact treatment (shorter contact time at higher
concentrations).24 It found no significant differences, but the
trials were too small to rule out clinically important differences
(data not reported in the review). Versus vitamin D derivatives:
See vitamin D derivatives, p 2147.

Harms: Smell, staining, and burning are the main adverse effects of
dithranol.

Comment: Few trials examined participant satisfaction, so it remains unclear
whether short contact treatment is easier and more convenient for
people at home compared with conventional dithranol treatment.
The review performed the meta-analysis using data for the Total
Severity Score, the Psoriasis Area and Severity Index score, and the
Investigator Assessment of Global Improvement from the included
RCTs.20

OPTION TOPICAL STEROIDS

One systematic review and 12 additional RCTs have found that topical
steroids, especially potent and very potent ones, improve psoriasis in the
short term. Another systematic review found no difference in
effectiveness between potent topical steroids and vitamin D derivatives,
but found that vitamin D derivatives caused more irritation. Topical
steroids may cause striae and atrophy, which increase with potency and
use of occlusive dressings. Continuous use may lead to adrenocortical
suppression, and case reports suggest that severe flares of the disease
may occur on withdrawal.

Benefits: We found one systematic review of topical steroid preparations for
the treatment of psoriasis (search date 1999, 12 RCTs, 1686
people)20 and 12 additional RCTs. Clearance: The review found
that “potent” and “very potent” topical steroids significantly
improved psoriasis compared with placebo (standardised mean
difference: “potent” steroids –0.84, 95% CI –0.99 to –0.68; “very
potent” steroids –1.51, 95% CI –1.76 to –1.25). The study duration
was usually no longer than 4 weeks. Maintenance: One RCT (90
people with 1 target area cleared or nearly cleared of psoriasis by
betamethasone dipropionate) found better control at 6 months with
topical steroids applied once a week than with placebo (AR for
maintenance of clearance in the target area 60% with steroids v

20% with placebo).25 Plus occlusive dressings: Twelve small
RCTs, mostly using people as their own controls, found that occlu-
sive polyethylene or hydrocolloid dressings enhanced clinical activ-
ity of topical steroids. Versus vitamin D derivatives: See vitamin D
derivatives, p 2147. Versus topical retinoids: See topical retin-
oids, p 2149.
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Harms: Topical steroids can cause striae and atrophy, which increase with
clinical potency and use of occlusive dressings. Continuous use
may lead to adrenocortical suppression,26 and case reports suggest
that severe flares of the disease may occur on withdrawal. Dimin-
ishing clinical response with repeated use (tachyphylaxis) has been
described, but we found no estimates of its frequency.

Comment: The review performed the meta-analysis using data for the Total
Severity Score, the Psoriasis Area and Severity Index score, and the
Investigator Assessment of Global Improvement.20 Maintenance:
The RCT assessed effects of treatment on lesions rather than on
people.25

OPTION VITAMIN D DERIVATIVES

Systematic reviews have found that vitamin D derivatives improve plaque
psoriasis compared with placebo, are at least as effective as topical
steroids, and may be more effective than coal tars and dithranol. One
review has found that calcipotriol monotherapy causes more irritation
than “potent” topical steroids.

Benefits: We found one systematic review comparing calcipotriol with pla-
cebo (search date 1999, 37 RCTs, 6038 people),27 one systematic
review of combination regimens (search date 1999, 11 RCTs, 756
people),28 one systematic review of topical preparations (search
date 1999, 14 RCTs in 1537 people comparing vitamin D deriva-
tives versus placebo and 34 RCTs comparing dithranol versus
another treatment),20 and 14 additional RCTs. Versus placebo:
The first systematic review (search date 1999, 1 RCT) found that
calcipotriol significantly improved mild to moderately severe plaque
psoriasis compared with placebo (mean difference in the percent-
age change in severity index 44%, 95% CI 28% to 60%).27 Long
term uncontrolled studies found that treatment gains were main-
tained in about 70% of people for as long as the treatment was
continued.29 The third systematic review found that both calcipotriol
and tacalcitol were significantly more effective than placebo at
3–8 weeks (calcipotriol, 10 RCTs, standardised WMD –0.74, 95%
CI–0.55 to –0.93; tacalcitol, 4 RCTs, standardised WMD –0.89,
95% CI –0.59 to –1.18).20 However, the clinical importance of
these results is unclear. Versus each other: We found six RCTs
comparing calcipotriol versus other vitamin D derivatives. One of
these RCTs (287 people) found that after 8 weeks, calcipotriol twice
daily was more effective than tacalcitol once daily in reducing
severity of pruritus, erythema, infiltration, and scaling (mean reduc-
tion in a severity score assessing pruritus, erythema, infiltration,
and scaling, on a scale from 0 [least severe] to 16 [most severe]:
4.03 with tacalcitol v 5.05 with calcipotriol; P = 0.0003).30 A
second RCT (144 people) found that maxacalcitol once daily
compared favourably with calcipotriol once daily (people reporting
large improvement on summed score for erythema, scaling, and
induration or clearance after 8 weeks’ treatment; 55% with maxa-
calcitol v 46% with calcipotriol).31 Versus topical steroids: The
third systematic review (search date 1999) found no significant
difference between vitamin D derivatives and “potent” topical
corticosteroids (9 RCTs, 1875 people; SMD +0.06, 95% CI –0.12
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to +0.24).20 The review found significant statistical heterogeneity
among trials (P < 0.01).20 The review found no significant differ-
ence between calcipotriol and clobetasol propionate (1 RCT; SMD
–0.32, 95% CI –0.95 to +0.30). Versus dithranol: The third
systematic review (4 RCTs of calcipotriol, 1 RCT of tacalcitol, total of
671 people) found that vitamin D derivatives significantly improved
psoriasis compared with dithranol short contact therapy at
4–12 weeks (standardised WMD –0.44, 95% CI –0.72 to –0.16).20

One additional RCT (171 people) not included in the systematic
review found that, of people who initially improved on treatment,
more stayed in remission with dithranol than with calcipotriol.32 One
subsequent RCT (88 people) found that calcipotriol ointment
(80–100 g/week) plus scalp solution (30–50 mL/week) significantly
improved psoriasis at 4 weeks compared with dithranol (change in
PASI: –57.4% with calcipotriol v –36.1% with dithranol;
P = 0.004).33 Versus coal tar: The third systematic review found
that calcipotriol significantly improved psoriasis compared with coal
tar either alone or a combination of coal tar, allantoin, and hydro-
cortisone at 6–8 weeks (standardised WMD: coal tar alone, 2 RCTs
–0.91, 95% CI–1.36 to –0.46; combination, 1 RCT –0.91, 95% CI
–1.36 to –0.46).20 With other treatments: Two systematic
reviews20,28 and three additional RCTs34–36 compared combina-
tions of calcipotriol with other therapies. One systematic review
(search date 1999) found that calcipotriol plus “potent” topical
steroids significantly improved psoriasis compared with calcipot-
riol alone (3 RCTs; SMD 0.42, 95% CI 0.12 to 0.72).20 It found no
significant difference between calcipotriol and calcipotriol plus
“very potent” topical steroids (2 RCTs; SMD +0.37, 95% CI –0.08
to +0.81). The first additional RCT (1603 people) compared four
treatments: calcipotriol plus steroid combination; calcipotriol
alone; steroid alone; and placebo.34 It found that the combination
of calcipotriol plus steroid significantly improved psoriasis at
4 weeks compared with either calcipotriol or steroid alone (mean
change in Psoriasis Area and Severity Index [PASI; see glossary,
p 2161] score –71.3% with combination v – 57.2% with steroid
alone v –46.1% with calcipotriol alone v –22.7% with placebo;
difference for combination v steroid alone: –14.2%, 95% CI
–17.6% to –10.8%).34 The second additional RCT (46 people)
found that the combination of calcipotriol plus short contact
dithranol significantly improved psoriasis at 6 weeks compared
with dithranol alone (PASI: 0 with combination v 1.21 with
dithranol alone; P = 0.0001).35 One systematic review (search
date 1999, 11 RCTs, 756 people) found significant improvement
in PASI score from adding calcipotriol to acitretin, cyclosporin, or
psoralen plus ultraviolet A.28 It found no significant difference in
the rate of marked improvement (at 12 weeks for acitretin plus
calcipotriol v acitretin RR 1.4, 95% CI 1.0 to 1.9; at 6 weeks for
cyclosporin plus calcipotriol v cyclosporin RR 1.2, 95% CI 0.9 to
1.6; at 12 weeks for psoralen plus ultraviolet A plus calcipotriol v

psoralen plus ultraviolet A RR 1.2, 95% CI 0.9 to 1.6; at 8 weeks
for ultraviolet B plus calcipotriol v ultraviolet B RR 1.0, 95% CI 0.8
to 1.1), in cumulative exposure to phototherapy, or in use of
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systemic treatment.28 The third additional RCT (143 people)
found that the combination of calcipotriol plus oral fumaric acid
significantly improved psoriasis at 13 weeks compared fumaric
acid alone (difference between treatments –24.2%, 95% CI
–34.2% to –14.2%).36

Harms: Versus steroids: The first review (search date 1999) found that
calcipotriol monotherapy caused more irritation than “potent” topi-
cal steroids (NNH 10, 95% CI 6 to 34).27 Perilesional irritation from
calcipotriol has been reported in as many as 25% of people, the
face and skin folds being more susceptible. In the short term, the
combination of a topical steroid may reduce the incidence of skin
irritation.37 Hypercalcaemia and hypercalciuria are dose related
adverse effects. Versus dithranol: The third systematic review (4
RCTs, total of 671 people) found that vitamin D derivatives signifi-
cantly reduced adverse effects compared with dithranol short con-
tact therapy (change: –27%, 95% CI –36% to –17%).20 One
subsequent RCT (88 people) found no significant difference after
4 weeks between calcipotriol ointment (80–100 g/week) plus scalp
solution (30–50 mL/week) and dithranol with respect to several
parameters of calcium metabolism at 4 weeks.33

Comment: There is a consensus that the dosage of calcipotriol should be
limited to 100 g a week.

OPTION TOPICAL RETINOIDS (TAZAROTENE)

RCTs have found that tazarotene improves chronic plaque psoriasis in the
short term compared with placebo or calcipotriol.

Benefits: We found one systematic review of topical retinoid preparations for
treating psoriasis (search date 1999, 1 RCT34)20 and nine additional
RCTs (published in 8 papers) (see table 2, p 2166).38–45 Versus
placebo: Three RCTs (total of 1672 people) compared tazarotene
versus placebo.38–40 All found that tazarotene improved plaque pso-
riasis compared with placebo (see table 2, p 2166). Versus steroids:
One RCT (275 people) found that once daily treatment with tazarotene
(0.1% or 0.05%) was as effective in clearing psoriasis as treatment
with the high potency topical steroid fluocinonide (0.05% twice
daily).44 Plus steroids: Three RCTs (total of 1198 people) found that
adding topical mid- or high potency steroids to tazarotene treatment
increased the response rate compared with tazarotene alone (see
table 2, p 2166).41,43,45 Versus calcipotriol: One RCT (120 people)
found that once daily treatment with tazarotene 0.1% plus topical
mometasone furoate 0.1% significantly improved psoriasis symptoms
after 2 weeks compared with twice daily treatment with calcipotriol
0.005%. It found no significant difference between groups in the
proportion of people attaining complete or almost complete clearance
(see table 2, p 2166).42

Harms: The RCTs found that some perilesional irritation was reported in
most people. Addition of steroids reduced the withdrawal rate and
treatment related adverse effects.43,45

Comment: Tazarotene is contraindicated in women who are, or intend to
become, pregnant because it is potentially teratogenic.
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QUESTION What are the effects of treatments with ultraviolet
light?

OPTION ULTRAVIOLET B

There is consensus that ultraviolet B is effective in people with plaque
psoriasis. However, we found insufficient evidence on the effects of
ultraviolet B compared with placebo, no treatment, or other treatments,
or on the effects of narrow band compared with broad band ultraviolet B
for either clearance or maintenance treatment. One RCT found limited
evidence that ultraviolet B given three times weekly clears psoriasis
faster than twice weekly treatment.

Benefits: Versus placebo or no treatment: We found no RCTs. Versus
other treatments: We found one systematic review (search date
1999, 2 small RCTs, 78 people).46 One of the RCTs found that a
significantly greater proportion of people achieved 80% clearance
of lesions with ultraviolet B (UVB) plus acitretin compared with
acitretin alone (89% with combined treatment v 22% with acitretin
alone; ARR 67%, 95% CI 33% to 100%). The other RCT compared
three treatments: narrow band UVB alone; narrow band UVB plus
etretinate; and psoralen plus ultraviolet A (PUVA) plus etretinate. It
was too small to draw reliable conclusions. It found no significant
difference in response rates between PUVA plus etretinate and
narrow band UVB plus etretinate (100% with PUVA plus etretinate v

93% with narrow band UVB plus etretinate; ARR +7%, 95% CI –6%
to +20%). It found that significantly fewer people achieved a
satisfactory response with narrow band UVB alone compared with
PUVA plus etretinate (100% with PUVA plus etretinate v 80% with
narrow band UVB plus etretinate; ARR 20%, 95% CI 0% to 40%).
Narrow band UVB versus broad band UVB on clearance: We
found one systematic review (search date 1999, 3 small crossover
RCTs, 146 people) of narrow band UVB versus broad band UVB.46 It
was not possible to calculate response rates from the results
reported by the RCTs. Twice versus three times weekly narrow
band UVB: We found one RCT (113 people).47 It found no signifi-
cant difference between twice and three times weekly UVB in
clearance rates but found that twice weekly treatment significantly
increased the time to reach clearance compared with three times
weekly treatment (clearance: 40/58 [69%] with twice weekly v

44/55 [80%] with three times weekly, P = 0.21; mean time to
clearance: 88 days with twice weekly v 58 days with three times
weekly, P < 0.0001).47 UVB versus PUVA: We found no system-
atic review but found two RCTs.48,49 The first RCT (183 people with
moderate to severe psoriasis) found no significant difference in
clearance rates between PUVA and UVB (clearance: 88% with PUVA
v 80% with UVB; RR of non-clearance with PUVA v broad band UVB
0.62, 95% CI 0.29 to 1.22).48 Subgroup analysis found that UVB
radiation was significantly less effective in people with more than
50% body involvement. The second RCT (100 people) found that
more people achieved clearance with PUVA compared with narrow
band UVB (clearance: 84% with PUVA v 63% with UVB).49

Maintenance: We found no systematic review but found one
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RCT.50 The RCT (104 people with initial clearance of symptoms)
found significantly more people were still clear of symptoms after
181 days with weekly UVB compared with no maintenance treat-
ment (> 50% with UVB v 28% with no UVB; RR relapse 0.67, 95%
CI 0.41 to 0.92).50

Harms: UVB radiation may increase photoaging and risk of skin cancer. One
systematic review (search date 1996) estimated that the excess
annual risk of non-melanoma skin cancer associated with UVB
radiation was likely to be less than 2%.51

Comment: We found insufficient evidence from RCTs on the effects of UVB.
However, consensus regards the treatment as effective.

OPTION PSORALEN PLUS ULTRAVIOLET A

We found no systematic review or RCTs that compared psoralen plus
ultraviolet A versus no psoralen plus ultraviolet A. One systematic review
has found that 40 mg of 8-methoxypsoralen improves psoriasis clearance
compared with 10 mg. One RCT found that psoralen plus ultraviolet A was
slightly more effective in clearing psoriasis than dithranol. Long term
adverse effects include photoaging and skin cancer (mainly squamous
cell carcinoma).

Benefits: We found one systematic review of phototherapy and photochemo-
therapy (search date 1999, 51 RCTs).46 Results could not be
pooled because of trial heterogeneity. Psoralen plus ultraviolet A
(PUVA) versus no PUVA: The systematic review found no RCTs.46

Comparison of different doses of psoralen: The systematic
review (2 RCTs, 167 people) found that higher dose psoralen
significantly increased success (major improvement in or full remis-
sion) compared with lower dose psoralen (ARR 72%, 95% CI 54% to
90%; NNT 2).46 The first RCT included in the systematic review
compared 40 mg with 10 mg of 8-methoxypsoralen. The second
RCT included in the systematic review compared 1.2 mg/kg
5-methoxypsoralen with 0.6 mg/kg. Both RCTs also found a lower
mean cumulative ultraviolet A (UVA) dose to achieve success
(54 J/cm2 with 40 mg 8-methoxypsoralen v 77 J/cm2 with 10 mg
8-methoxypsoralen; 53 J/cm2 with 1.2 mg/kg 5-methoxypsoralen v

132 J/cm2 with 0.6 mg/kg methoxypsoralen). Comparison of
different oral psoralens: The systematic review included two RCTs
that compared different oral psoralens.52 One RCT (169 people)
found no significant difference between 5-methoxypsoralen
1.2 mg/kg and 8-methoxypsoralen 0.6 mg/kg in the mean cumula-
tive UVA dose needed for clearance (53 J/cm2 with
5-methoxypsoralen v 45 J/cm2 with 8-methoxypsoralen). The other
RCT (38 people) found that people treated with 8-methoxypsoralen
0.6 mg/kg required a lower mean cumulative UVA dose to achieve
success (155 J/cm2 with 8-methoxypsoralen v 187 J/cm2 with
1.2 mg/kg 5-methoxypsoralen; CI not reported; P < 0.05).
Comparison of different topical psoralens: The systematic
review included one RCT (38 people), which found no significant
difference between 5-methoxypsoralen and 8-methoxypsoralen in
the mean total dose of UVA required for clearance (56.8 J/cm2 with
5-methoxypsoralen v 59.1 J/cm2 with 8-methoxypsoralen).46
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Comparison of different oral psoralen formulations: The sys-
tematic review included one RCT (47 people), which found no
significant difference between liquid and crystalline forms of oral
8-methoxypsoralen in the proportion of people with marked
improvement or clearance of psoriasis (liquid v crystalline: ARI
+25%, 95% CI –1% to +51%; mean UVA dose to achieve clear-
ance 68.7 J/cm2 with liquid psoralen v 80.8 J/cm2 with crystalline
psoralen).46 Comparison of oral versus bath psoralen
formulations: The systematic review found two RCTs (137 people),
which found no significant difference in the success rate (major
improvement or clearance), but found significantly greater mean
cumulative UVA dose for clearance with oral compared with topical
psoralens (in the first RCT: 14.5 J/cm2 with bath 8-methoxypsoralen
v 60.1 J/cm2 with oral 8-methoxypsoralen; in the other RCT: 23.5 J/
cm2 with bath 8-methoxypsoralen v 131.1 J/cm2 with oral
8-methoxypsoralen).46 Comparison of dose setting strategies:
The systematic review included two RCTs (157 people) that com-
pared the routine use of the minimal phototoxic dose of UVA at each
treatment versus a strategy of setting the UVA dose according to
skin type (see glossary, p 2161).46 Neither study found any signifi-
cant difference for success rate (clearance). One RCT found that the
minimal phototoxic dose strategy (see glossary, p 2161) had a
significantly higher median cumulative UVA dose for clearance
(62.9 J/cm2 with the minimal phototoxic dose v 39.5 J/cm2 with the
dose set on the basis of skin type). The second RCT found similar
differences, but they were not significant. Comparison of PUVA
with other phototherapies: The systematic review included five
RCTs (285 people).46 The largest RCT (100 people) found no
significant difference between PUVA twice weekly and psoralen plus
narrow band UVB twice weekly (ARR for clearance +12%, 95% CI
–4% to +28%). PUVA versus ultraviolet B: See ultraviolet B,
p 2150. Comparison of PUVA and other treatments: The sys-
tematic review included 25 RCTs (1268 people) that compared
different combinations of ultraviolet radiation with systemic or
topical treatments, including dithranol, tar, vitamin D3 analogues,
steroids, and fish oil.46 The RCTs were mostly small and underpow-
ered to detect clinically important differences. The largest of the
RCTs (224 people) found that PUVA cleared psoriasis slightly more
often than did dithranol (ARR 9%, 95% CI 0% to 18%).
Maintenance: One large RCT (1005 people whose psoriasis had
been cleared by PUVA) found that maintenance treatment with
PUVA versus no maintenance treatment reduced relapse at 18
months compared with no maintenance (AR of flares 27% with
treatment once a week v 34% with treatment once every 3 weeks v

62% with no treatment; RR for relapse with once weekly treatment
v no treatment 0.44, 95% CI 0.32 to 0.56).53

Harms: The best evidence on chronic toxicity comes from an ongoing study
of more than 1300 people who first received PUVA treatment in
1975.54 The study found a dose dependent increased risk of
squamous cell carcinoma, basal cell carcinoma, and possibly
malignant melanoma compared with the risk in the general popu-
lation. A systematic review (search date 1998) of eight additional
studies has confirmed the findings concerning non-melanoma skin
cancer.52 Premature photoaging is another expected adverse
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effect. After less than 15 years, about a quarter of people exposed
to 300 or more treatments of PUVA had at least one squamous cell
carcinoma of the skin, with particularly high risk in people with skin
types I and II. In people who wear UVA opaque glasses for 24 hours
after psoralen ingestion, the risk of cataract development seems
negligible. A combined analysis of two cohort studies (944 people
treated with bath PUVA) excluded a threefold excess risk of squa-
mous cell carcinoma after a mean follow up of 14.7 years, suggest-
ing that bath PUVA is possibly safer than conventional PUVA.55

Comment: People receiving PUVA need close monitoring for acute toxicity and
long term cutaneous carcinogenic effects.

OPTION COMBINATION REGIMENS

One large RCT has found that the Ingram regimen was of similar
effectiveness to psoralen plus ultraviolet A in clearing moderate to
severe psoriasis. We found no good evidence on effectiveness of the
Goeckerman treatment.

Benefits: We found one systematic review (search date 1999) of calcipotriol
plus phototherapy (see benefits of vitamin D derivatives, p 2147),28

and one systematic review (search date 1999) examining treat-
ment for severe psoriasis,46 which compared different combina-
tions of ultraviolet radiation compared with systemic or topical
treatments, including dithranol, tar, vitamin D derivatives, steroids,
and fish oil (see benefits of psoralen plus ultraviolet A, p 2151).
Ingram regimen: One RCT (224 people) compared an inpatient
Ingram regimen (see glossary, p 2161) (dithranol concentration
0.01–1.0%) with psoralen plus ultraviolet A (PUVA).56 It found that
PUVA significantly increased clearance rates compared with the
Ingram regimen (clearance rate: 91% with PUVA v 82% with Ingram
regimen; ARI for clearance 9%, 95% CI 1% to 17%). Five small RCTs
(largest involving 53 people)46 found conflicting results on the
added efficacy of dithranol when combined with ultraviolet B (UVB)
exposure. However, the trials were too small to rule out a clinically
important difference. Goeckerman treatment: See glossary,
p 2161. We found no good evidence on the effects of combining
coal tar and UVB radiation. Other combinations: We found one
systematic review (search date 1999; see benefits of vitamin D
derivatives, p 2147)28 and an additional RCT57 of calcipotriol plus
UVB or PUVA. The RCT (164 people) found that fewer UVB treat-
ments were required to achieve clearance with calcipotriol plus UVB
compared with UVB alone (median number of UVB treatments: 22
with calcipotriol plus UVB v 25 with UVB alone; no statistical
analysis reported).57

Harms: Adverse effects vary with the treatments being combined. Local
irritation often occurs.

Comment: None.
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QUESTION What are the effects of systemic drug treatments?

OPTION ORAL RETINOIDS (ETRETINATE, ACITRETIN, LIAROZOLE)

We found limited evidence that oral retinoids improved clearance
compared with placebo in people with plaque psoriasis. We found little
reliable evidence on the effects of oral retinoids as maintenance
treatment. Adverse effects lead to discontinuation of treatment in
10–20% of people. Teratogenicity renders oral retinoids less acceptable.

Benefits: We found one systematic review of people with severe psoriasis
(search date 1999, 32 RCTs; 13 of etretinate, 11 of acitretin, 8 of
acitretin v etretinate),46 one systematic review (search date 2000)
of people with psoriatic arthropathy,58 and one (search date 1999)
on the combination of acitretin with calcipotriol.28 The main out-
come was treatment success, as indicated by a specific decrease in
Psoriasis Area and Severity Index (PASI; see glossary, p 2161) score
or the extent of body surface area involved, or by a global improve-
ment. Heterogeneity among trials often prevented pooling of data.
Retinoids versus placebo: The review46 found 11 RCTs (455
people) and we found one additional RCT.59 Three RCTs allowed
concomitant topical steroids. Heterogeneity prevented pooling.
Overall, the review found limited evidence that retinoids improved
symptoms (marked improvement or complete remission) compared
with placebo. Three RCTs found that etretinate 1 mg/kg significantly
increased response rate compared with placebo (the largest of
these RCTs found almost or complete clearance in 35% with
etretinate v 5% with placebo; ARR 30%, 95% CI 7% to 53%).
However, one RCT found no significant difference in clearance rates
between etretinate 50 mg and placebo (complete remission: 17%
with etretinate v 6% with placebo; ARR +11%, 95% CI –2% to
+24%). Results were extractable for only two of the RCTs compar-
ing acitretin with placebo. One RCT (38 people) was underpowered
and detected no differences between acitretin and placebo. The
other RCT (80 people) found no significant difference in achieving
75% or greater decrease in PASI or a PASI score of less than 8
between acitretin 10 mg and placebo (40% of people with acitretin
v 25% with placebo; ARR +15%, 95% CI –14% to +44%).
Compared with placebo, higher doses of acitretin increased the
proportion of people who achieved 75% or greater decrease in PASI
or a PASI score of less than 8 (60% with 25 mg acitretin v 25% with
placebo, ARR 35%, 95% CI 6% to 64%; 70% with 50 mg acitretin v

25% with placebo, ARR 45%, 95% CI 17% to 73%). The additional
RCT (139 people) compared three doses of liarozole (50, 75, and
150 mg) versus placebo.59 A total of 116 people completed the 12
week study period. Only 150 mg liarozole significantly increased the
proportion of people in the “marked improvement or better” cat-
egories compared with placebo (38% with liarozole 150 mg daily v

6% with placebo; ARR 32%; CI not reported; P < 0.001). Acitretin
versus etretinate: The review identified six RCTs (598 people),
which found no significant difference between acitretin and etreti-
nate in the proportion of people achieving a marked improvement
(≥ 75% decrease in PASI or Psoriasis Severity Index [a modified
PASI], or a marked or total clearance for the largest study, 74% of
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people achieved clearance with 40 mg acitretin v 76% with 40 mg
etretinate; ARR +2%, 95% CI –17% to +13%).46 Etretinate
versus cyclosporin: The review found two RCTs (286 people).46

Results could not be pooled. The RCT using the higher dose of
etretinate (0.7 mg/kg) found that significantly fewer people treated
with etretinate than with cyclosporin 5 mg/kg achieved a marked
response (≥ 75% decrease in PASI, 97% of people with cyclosporin
v 73% with etretinate; ARR 24%, 95% CI 9% to 39%). Retinoid
plus psoralen plus ultraviolet A (PUVA) versus PUVA alone: The
review identified six RCTs (305 people).46 Results could not be
pooled. One RCT (30 people) found that retinoid plus PUVA signifi-
cantly increased clearance rates compared with PUVA alone (93%
with etretinate 0.75 mg/kg plus PUVA v 60% with PUVA plus
placebo; ARR 33%, 95% CI 5% to 61%). The remaining studies did
not report a significant difference between groups. Retinoid plus
PUVA versus retinoid alone: We found no RCTs. Retinoid plus
ultraviolet B (UVB) (broad band or narrow band) versus UVB
alone or retinoid alone: The review included four RCTs (245
people).46 Results could not be pooled. In each RCT, the combined
treatment was superior to UVB alone. The largest RCT (82 people)
found that acitretin 3 mg daily plus UVB significantly improved
psoriasis compared with UVB alone (≥ 75% decrease in PASI: 57%
of people with combination v 23% people with UVB alone;
ARR 34%, 95% CI 14% to 54%). One small RCT (18 people) found
that acitretin plus UVB significantly improved clearance rates com-
pared with acitretin alone (achieved ≥ 80% clearance: 89% with
combination v 22% with acitretin alone; ARR 67%, 95% CI 33% to
100%). Retinoid combination with other treatments: The sys-
tematic review included four RCTs (511 people), which found that a
retinoid plus topical steroid was superior to the single treatments in
improving subjective end points.46 Another systematic review
(search date 1999) found insufficient evidence on the combination
of acitretin with calcipotriol (see benefits of vitamin D derivatives,
p 2147).28 Maintenance: One systematic review included two
RCTs.46 One of the RCTs (36 people achieving clearance with PUVA
plus etretinate) found that low dose etretinate (half of the maximum
dose tolerated) significantly reduced relapse rates over 1 year
compared with placebo (44% with etretinate v 85% with placebo;
ARR 41%, 95% CI 12% to 70%). The second RCT found no signifi-
cant difference between three dosages of acitretin (10 v 25 v 50 mg
daily) and placebo for 6 months.

Harms: Most people experience mucocutaneous adverse effects, such as
dry skin, cheilitis, and conjunctivitis. Mucocutaneous effects were
generally mild. Increased serum cholesterol and triglyceride con-
centrations occurred in about half of the people. Low grade hepa-
totoxicity was observed in about 1% of people treated with etreti-
nate.60 Two people treated with liarozole were withdrawn because of
liver enzyme abnormalities. Occasionally, acute hepatitis occurred
as a purported idiosyncratic hypersensitivity reaction. Radiographic
evidence of extraspinal tendon and ligament calcifications has been
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documented. In one cohort study, a quarter of 956 people treated
with etretinate attributed a joint problem or its worsening to the
drug.60 Etretinate is a known teratogen and may be detected in the
plasma for 2–3 years after treatment stops. Acitretin can undergo
esterification to etretinate.

Comment: Women of childbearing age are given effective contraception for
1 month before starting etretinate and acitretin, throughout treat-
ment, and after stopping treatment for at least 3 years because it is
potentially teratogenic. Etretinate is no longer available in many
countries.

OPTION METHOTREXATE

We found insufficient evidence about effects of methotrexate in people
with chronic plaque psoriasis. Methotrexate can induce acute
myelosuppression. Long term methotrexate carries the risk of hepatic
fibrosis and cirrhosis, which is related to the dose regimen employed.

Benefits: We found one systematic review (search date 2000).58 Oral
methotrexate; clearance: The systematic review identified one
small RCT (37 people with psoriatic arthritis), which found that
methotrexate significantly reduced the surface area of psoriasis
after 12 weeks compared with placebo (CI not reported;
P = 0.04).61 Oral methotrexate; maintenance: We found no
RCTs.

Harms: In one uncontrolled case series, treatment was stopped in 33/113
(29%) people because of adverse effects.54 The most serious acute
reaction, particularly in elderly people, is dose related myelosup-
pression. In the long term, major adverse events included liver
fibrosis and pulmonary toxicity. One systematic review (search date
not reported) found that about 28% (95% CI 24% to 32%) of people
taking long term methotrexate for psoriasis and rheumatoid arthritis
developed liver fibrosis of histological grade I or higher on liver
biopsy, whereas 5% developed advanced liver disease (histological
grade IIIB or IV).62 The risk was dose related and was higher with
increased alcohol consumption. A limitation of the systematic
review was the lack of untreated control groups. Pulmonary disease
associated with methotrexate has been described as an acute or
chronic interstitial pneumonitis.63 Adverse pulmonary effects of
treatment are considered much rarer in psoriasis than in rheuma-
toid arthritis, but we found no published evidence to support this
claim. Several drug interactions that increase methotrexate toxicity
have been described (e.g. with sulphonamides). Methotrexate
seems to double the risk of developing squamous cell carcinoma in
people exposed to psoralen plus ultraviolet A and may be an
independent risk factor for this cancer in people with psoriatic
arthritis.54 A higher risk of lymphoproliferative diseases in long term
users has been suggested by a few case reports. On the basis of
data from a large case series (248 people), the cumulative inci-
dence of lymphoma is not expected to be much higher than 1%.64

Comment: People using methotrexate are closely monitored for liver toxicity46

and are advised to limit their consumption of alcohol. The most
reliable test of liver damage remains needle biopsy of the liver. It is
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rare for life threatening liver disease to develop with the first
1.0–1.5 g of methotrexate. In one uncontrolled case series (113
people with severe psoriasis), maintenance treatment with low dose
methotrexate (weekly dose not exceeding 15 mg) provided satisfac-
tory control of skin lesions in 81% of people (mean treatment
duration 8 years).65 When treatment was stopped, 45% of people
experienced a full relapse within 6 months.

OPTION CYCLOSPORIN

One systematic review found that cyclosporin improved clearance
compared with placebo. Optimal clearance rates occurred with a
cyclosporin dose of 5.0 mg/kg daily. Any advantage of doses greater than
5.0 mg/kg daily may be offset by an increase in dose related adverse
effects, particularly increased renal toxicity. The review found that a
cyclosporin dose of 3.0 mg/kg daily was more effective than lower doses
or than placebo for maintenance.

Benefits: We found one systematic review (search date 1999, 18 RCTs; 13
on induction of remission, 5 on maintenance of remission).46

Success was defined mostly as reduction in Psoriasis Area and
Severity Index (PASI; see glossary, p 2161) score or clinical criteria
such as “clearance”. Dosages of cyclosporin ranged from
1.25–14 mg/kg daily. Duration of treatment ranged from 4–12
weeks. Data could not be pooled. Cyclosporin versus placebo for
clearance: The review included six RCTs (289 people).46 Results
for the proportions of people responding to each treatment were not
extractable from each RCT (the largest study reported an ARR for a
≥ 75% reduction of PASI at 10 weeks of 22%, 95% CI 7% to 37% in
favour of cyclosporin). Cyclosporin versus etretinate for
clearance: The review included two RCTs (286 people).46 The
review found that cyclosporin 2.5 mg/kg daily significantly increased
rates of achieving greater than 70% decrease in PASI compared
with etretinate 0.5 mg/kg daily (62% with cyclosporin v 16% with
etretinate; ARR 46%, CI 34% to 58%). Cyclosporin 5 mg/kg daily
was more effective than 0.75 mg/kg daily etretinate (97% with
cyclosporin v 73% with etretinate; ARR 24%, CI 9% to 39%).
Comparison of different cyclosporin doses: Two non-blinded
RCTs compared different dosages of cyclosporin (468 people), both
finding that cyclosporin 5 mg/kg daily increased the proportion of
people achieving a 75% decrease in PASI compared with
cyclosporin 2.5 mg/kg daily (89% with 5 mg/kg daily v 48% with
2.5 mg/kg daily; ARR 41%, 95% CI 31% to 51%). Cyclosporin plus
calcipotriol versus cyclosporin: We found one RCT (69 people),
but the proportion of people responding to each treatment were not
extractable. Comparison of cyclosporin formulations: Two RCTs
(345 people, 12 weeks, 1 with a crossover design) found no
significant difference in the proportion of people achieving a marked
response (≥ 75% decrease in PASI) between conventional oil based
cyclosporin formulation and the microemulsion preconcentrate
formulation (the larger, parallel group RCT results: 78% of people
treated with oil based formulation v 80% with microemulsion; ARI
+2%, 95% CI –7% to +11%). Maintenance: The review included
five RCTs of treatment to maintain remission.46 Two RCTs compared
two doses of cyclosporin (1.5 mg/kg or 3.0 mg/kg daily) versus
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placebo.66,67 Both RCTs found that 3.0 mg/kg daily cyclosporin was
better than placebo for maintaining remission (first RCT: AR for
“good response” after 24 weeks [defined as < 50% of baseline
body surface area affected]; 58% with cyclosporin 3 mg/kg daily v

0% with cyclosporin 1.5 mg/kg daily v 16% with placebo; no further
data reported in review;66 second RCT: AR for “positive response”
after 16 weeks [defined as increase of no more than 2 points on a
7 point severity scale where 1 = complete clearance and 7 = most
severe]; 57% with cyclosporin 3 mg/kg daily v 21% with cyclosporin
1.5 mg/kg daily v 5% with placebo; no further data reported in
review67). The third RCT compared two different cyclosporin formu-
lations and found no significant difference in response after
24 weeks between an oil based and microemulsion preconcentrate
formulation.68 The fourth RCT (400 people) found that tapering off
the cyclosporin dose increased time to relapse compared with
abrupt stopping of cyclosporin (time to relapse 113 days with
tapered cyclosporin v 109 days with abrupt stopping; P = 0.038).69

The final RCT (37 people) found that, over the 36 months of
treatment, continuous cyclosporin was more effective for maintain-
ing remission than intermittent cyclosporin (remission maintained
for 69% of the treatment period with continuous cyclosporin v 32%
with intermittent treatment; P value not reported).70

Harms: Cyclosporin is associated with dose related hypertension (diastolic
blood pressure > 90 mm Hg over 12 weeks: 4/36 [11%] with
1.25 mg/kg daily v 25/121 [21%] with 2.5 mg/kg daily v 16/60
[26%] with 5 mg/kg daily) and renal impairment (creatinine ≥ 130%
of baseline value: 1% with 1.25 mg/kg daily v 5% with 2.5 mg/kg
daily v 13% with 5 mg/kg daily).46 The incidence of these adverse
events increases over time. In a case series follow up study of 122
consecutive people treated continuously with cyclosporin for 3–76
months at a dose not exceeding 5 mg/kg daily, 104 people discon-
tinued treatment.71 The mean percentage of people who discontin-
ued treatment because of adverse effects (mostly renal dysfunction
and hypertension) rose from 14% at 12 months to 41% at 48
months. One RCT (400 people) found that intermittent treatment
with a microemulsion formulation for 1 year (with maximum treat-
ment periods of 12 weeks as 1–4 courses) was well tolerated and
produced no clinically significant change in blood pressure or
creatinine concentration.46 With this regimen only 10 (2.5%) peo-
ple withdrew because of adverse events. Long term follow up
studies are needed to confirm this finding.

Comment: None.

OPTION IMMUNOSUPPRESSIVE DRUGS OTHER THAN
CYCLOSPORIN

One RCT found limited evidence that tacrolimus may improve psoriasis
compared with placebo. Adverse effects of tacrolimus are reported to be
similar to those of cyclosporin. We found insufficient evidence about
effects of pimecrolimus or anti-CD4 monoclonal antibodies. Two RCTs
found limited evidence that alefacept improved psoriasis compared with
placebo, but increased adverse effects, including chills, nausea, cough,
dizziness, and accidents.
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Benefits: We found no systematic review. Tacrolimus: We found two
RCTs.72,73 The first RCT (50 people), found that tacrolimus signifi-
cantly increased response rates at 9 weeks compared with placebo
(≥ 70% reduction in Psoriasis Area and Severity Index (PASI; see
glossary, p 2161) score after treatment: 63% with tacrolimus v 25%
with placebo; RR 0.62; CI not reported).72 The second RCT (70
people) comparing topical tacrolimus with placebo in the treatment
of a single plaque found no significant difference between treat-
ments (local Psoriasis Severity Index score reduced by 33% with
tacrolimus v 43% with placebo; P = 0.77; CI not reported).73

Pimecrolimus: We found one small RCT (50 people) comparing
five different doses of pimecrolimus (from 5 mg to 60 mg twice
daily).74 It found limited evidence that 20 or 30 mg oral pime-
crolimus twice daily reduced psoriasis area and severity at 28 days
compared with placebo (change in PASI from baseline: –60% with
20 mg v –75% with 30 mg v 0% with placebo; P values not
reported).74 However, we were unable to draw reliable conclusions
from this small study. Humanised anti-CD4 monoclonal
antibody: We found one RCT (28 people with moderate to severe
psoriasis), which compared an anti-CD4 monoclonal antibody
(OKTcdr4a) at low dose (250 mg) versus high dose (750 mg) versus
placebo.75 It found no significant difference between treatments
(mean decrease in the PASI score at 15 days: 4% with low dose
OKTcdr4a v 17% with high dose OKTcdr4a v 11% with placebo).
Alefacept: We found two RCTs.76,77 The first RCT (229 people)
compared intravenous alefacept 0.025, 0.075, or 0.150 mg/kg
versus placebo, weekly for 12 weeks with follow up for 12 additional
weeks.76 It found that alefacept significantly increased the propor-
tion of people with 75% or greater decrease in baseline PASI score
compared with placebo at 12 weeks (33% with alefacept
0.025 mg/kg v 11% with placebo; ARR 22%; P = 0.02; CI not
reported).76 The second RCT (553 people) found that once weekly
7.5 mg intravenous alefacept significantly increased response rates
compared with placebo at 12 weeks (≥ 75% reduction of PASI: 28%
with alefacept v 8% with placebo; P < 0.001; CI not reported).77

Harms: Tacrolimus: Most of the evidence concerning the safety of tac-
rolimus comes from studies in people with transplant. Despite
major differences in their chemical structure, tacrolimus and
cyclosporin seem to have a notably similar profile of adverse
effects.78 Pimecrolimus: We found no reliable data on the safety of
oral pimecrolimus in people with psoriasis. Alefacept: The first RCT
found an increased frequency of adverse effects with alefacept
(dizziness, accidents, nausea, chills, and cough) compared with
placebo.76 The second RCT found that alefacept increased chills
compared with placebo (10% with alefacept v 1% with placebo).77

Comment: The benefit and risk profile of these drugs in psoriasis is still poorly
defined. Most evidence was found for alefacept. Alefacept is a
recombinant protein that binds to CD2 receptor on memory effector
T lymphocytes.

OPTION CYTOKINE BLOCKING AGENTS

We found insufficient evidence about effects of cytokine blocking agents
(etanercept and infliximab) in people with plaque psoriasis.
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Benefits: We found no systematic review. Etanercept: We found one RCT (60
people mainly with psoriatic arthropathy, 19 with skin lesions).79 A
subgroup analysis for the 19 people with skin lesions found that
etanercept significantly increased the proportion of people with
75% or greater improvement in Psoriasis Area and Severity Index
score (see glossary, p 2161) compared with placebo (26% with
etanercept v 0% with placebo; P = 0.015; CI not reported). The
results of that subgroup analysis are too weak to allow any gener-
alisable conclusion. Infliximab: We found one RCT (33 people with
severe psoriasis), which compared weekly intravenous infliximab
5 mg/kg with infliximab 10 mg/kg and with placebo.80 It found that
both doses of infliximab significantly increased response rates at
10 weeks compared with placebo (good, excellent, or clear rating
on Physician’s Global Assessment: 91% with infliximab 10 mg/kg v

82% with infliximab 5 mg/kg v 18% with placebo; ARR for 10 mg/kg
73%, 95% CI 30% to 94%; ARR for 5 mg/kg 64%, 95% CI 20% to
89%).

Harms: Most of the evidence on the safety of etanercept and infliximab is
from studies in people with rheumatoid arthritis or Crohn’s disease.
Cutaneous reactions to etanercept have been reported with a
frequency of up to 5%, including reactions at the injection site and
urticarial manifestations.81 Upper respiratory tract infections have
been reported. A few cases of lupus-like syndrome and severe
infections have been reported with infliximab treatment.82

Comment: We found insufficient evidence to draw conclusions on the effects of
cytokine blocking agents in people with plaque psoriasis.

OPTION FUMARIC ACID DERIVATIVES

One systematic review of four small RCTs found limited evidence that oral
fumaric acid esters improved chronic plaque psoriasis after 16 weeks
compared with placebo. However, acute adverse effects are common and
include flushing and gastrointestinal symptoms. We found no evidence on
the effects of fumaric acid derivatives as maintenance treatment.

Benefits: We found one systematic review (search date 1999, 4 placebo
controlled RCTs, 203 people).46 Two RCTs (123 people) compared
a mixture of dimethylfumaric and monoethylfumaric acid esters
versus placebo. Pooled analysis found that this mixture of fumaric
acid derivatives significantly reduced severity compared with pla-
cebo at 16 weeks (pooled ARR for ≥ 70% reduction in Psoriasis Area
and Severity Index [see glossary, p 2161] score 0.47, 95% CI 0.33
to 0.61).46 The remaining RCTs in the review were reported in a
single article83 and compared either monoethylfumaric acid ester or
dimethylfumaric acid ester versus placebo. The first of these RCTs
found that dimethylfumaric acid ester alone significantly improved
severity compared with placebo at 16 weeks (AR for ≥ 50% reduc-
tion in Psoriasis Area and Severity Index score 27% with dimethyl-
fumaric acid alone v 0% placebo; ARR 27%, 95% CI 6% to 45%).83

However, the other RCT found no significant difference in severity
between monoethylfumaric acid ester and placebo at 16 weeks
(ARR ≥ 50% improvement in PASI score –5%, 95% CI –22% to
+12%).83
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Harms: All large RCTs on fumaric acid esters found large withdrawal rates;
39% in the drug group of one RCT terminated the treatment
prematurely, mostly because of gastrointestinal adverse effects.46

Acute adverse effects, including flushing and gastrointestinal symp-
toms, were reported in up to 75% of people. In one RCT (50 people)
of fumaric acid esters versus placebo for 16 weeks, diarrhoea was
reported 27 times, stomach ache or stomach cramps 35 times,
flush 21 times, and skin burning twice.46 Another open study (101
people) reported adverse effects in 69% of people (mainly gastroin-
testinal [56%] and flushing [31%]).46 Eosinophilia was often
reported. There have been case reports of renal failure, but one
recent systematic review found no evidence of significant renal
impairment.46

Comment: None.

GLOSSARY
Body mass index A measure of obesity, defined as the weight (in kg) divided by the
square of the height (in metres).
Goeckerman treatment A daily application of coal tar followed by ultraviolet B
irradiation.
Ingram regimen A daily coal tar bath, ultraviolet B irradiation, and dithranol.
Psoriasis Area and Severity Index (PASI) score Composite score grading
severity of psoriasis in four body regions according to erythema, scaling, thickness,
and the total area of skin affected. Severity of each of erythema, scaling, and
thickness, is graded from 0 to 4, and extension in each body region is graded from
1 to 6). The final composite score ranges from 0 to 72.
Skin types A clinical classification of an individual’s burning and tanning tenden-
cies. Usually ranges from skin phototype I (which always burns and never tans) to
skin phototype VI (marked constitutive pigmentation).
Skin type regimen and minimal phototoxic dose regimen The four parameters
of psoralen plus ultraviolet A are the dose of psoralen, the frequency of treatment,
the initial dose of ultraviolet A (UVA), and the incremental UVA dose. The initial and
incremental UVA doses are described by at least two regimens. In the minimal
phototoxic dose regimen, the initial UVA dose is a fraction of the minimal phototoxic
dose. Weekly increments in dose occur until the maximum dose is reached. In the
skin type regimen, the initial dose is based on skin phototype. Weekly dose
increments are decreased if erythema develops.

Substantive changes
Emollients, keratolytics, capsaicin, and aloe vera One systematic review
added;20 conclusions unchanged.
Tars One systematic review added;20 conclusions unchanged.
Dithranol One systematic review added;20 conclusions unchanged.
Topical steroids One systematic review added;20 conclusions unchanged.
Vitamin D derivatives One systematic review and four RCTs added;20,33–36

conclusions unchanged.
Topical retinoids (tazarotene) One systematic review added;20 conclusions
unchanged.
Ultraviolet light One RCT added;47 conclusions unchanged.
Immunosuppressive drugs other than cyclosporin Two RCTs added;74,77 con-
clusions unchanged.
Fumaric acid derivatives Evidence reassessed; intervention recategorised from
Unknown effectiveness to Trade off between benefits and harms.
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Head lice
Search date October 2003

Ian Burgess

QUESTIONS

Effects of treatments . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .2169

INTERVENTIONS

Likely to be beneficial
Insecticide based pharmaceutical

products . . . . . . . . . . . . . .2169

Unknown effectiveness
Herbal and essential oils . . . .2172

Mechanical removal of lice or
viable eggs by combing . . .2171

Repellents . . . . . . . . . . . . . .2172

See glossary, p 2173

Key Messages

¶ Insecticide based pharmaceutical products Two RCTs identified by a
systematic review found that permethrin and malathion both increased lice
eradication rates compared with placebo. Limited evidence from an earlier
systematic review suggested that permethrin increased eradication rates
compared with lindane. We found inconclusive evidence from three RCTs about
the comparative efficacy of insecticides and combing. One RCT found no
significant difference between a herbal product and insecticide.

¶ Herbal and essential oils We found no RCTs that compared herbal treatment
with placebo. One RCT found no significant difference in eradication rates
between a herbal product (mixture of coconut, anise, and ylang ylang) and
insecticide (permethrin, malathion, and piperonyl butoxide). However, results
may not generalise to different concentrations of these components or to
different herbal preparations.

¶ Mechanical removal of lice or viable eggs by combing We found inconclu-
sive evidence from three RCTs about effects of combing instead of or in addition
to insecticides.

¶ Repellents We found insufficient evidence on the effects of these interven-
tions.
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DEFINITION Head lice are obligate ectoparasites of socially active humans. They
infest the scalp and attach their eggs to the hair shafts. Itching,
resulting from multiple bites, is not diagnostic but may increase the
index of suspicion. Eggs glued to hairs, whether hatched (nits) or
unhatched, are not proof of active infection, because eggs may
retain a viable appearance for weeks after death. A conclusive
diagnosis can only be made by finding live lice.

INCIDENCE/
PREVALENCE

We found no studies on incidence and no recent published preva-
lence results from any developed country. Anecdotal reports sug-
gest that prevalence has increased in the past few years in most
communities in the UK and USA.

AETIOLOGY/
RISK FACTORS

Observational studies indicate that infections occur most frequently
in school children, although there is no proof of a link with school
attendance.1,2 We found no evidence that lice prefer clean hair to
dirty hair.

PROGNOSIS The infection is almost harmless. Sensitisation reactions to louse
saliva and faeces may result in localised irritation and erythema.
Secondary infection of scratches may occur. Lice have been iden-
tified as primary mechanical vectors of scalp pyoderma (see glos-
sary, p 2173) caused by streptococci and staphylococci usually
found on the skin.3

AIMS OF
INTERVENTION

To eliminate infestation by killing or removing all head lice and their
eggs.

OUTCOMES Treatment success is given as the percentage of people completely
cleared of head lice. There are no standard criteria for judging
treatment success. Trials used different methods and, in many
cases, the method was not stated. Few studies were pragmatic (see
glossary, p 2172).

METHODS Clinical Evidence search and appraisal October 2003. The initial
search was performed by the Cochrane Infectious Diseases Group
at the Liverpool School of Tropical Medicine for a systematic review
compiled in July 1998.4

QUESTION What are the effects of treatment for head lice?

OPTION INSECTICIDE BASED PHARMACEUTICAL PRODUCTS

Two RCTs identified by a systematic review found that permethrin and
malathion both increased lice eradication rates compared with placebo.
Limited evidence from an earlier systematic review suggested that
permethrin increased eradication rates compared with lindane. We found
inconclusive evidence from three RCTs about the comparative efficacy of
insecticides and combing. One RCT found no significant difference
between a herbal product and insecticide.

Benefits: We found two systematic reviews.4,5 The first systematic review
(search date 1995, 7 RCTs, 1808 people) assessed 11 insecticide
products, including lindane, carbaryl, malathion, permethrin, and
other pyrethroids in various vehicles.5 A more recent systematic
review (search date 2001, 2 RCTs, 345 children and adults) set
stricter criteria for RCTs,4 and excluded studies on which the earlier
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review was based.5 Versus placebo: The second systematic review
identified one RCT (63 people) comparing permethrin with pla-
cebo.4 It found that permethrin (1% cream rinse) significantly
increased eradication rates compared with placebo after 7 and 14
days (7 days: 29/29 [100%] with permethrin v 3/34 [9%] with
placebo; OR 36, 95% CI 14 to 97; 14 days: 28/29 [97%] with
permethrin v 2/24 [8%] with placebo; OR 36, 95% CI 13 to 96). The
second systematic review also identified one RCT (115 people)
comparing malathion (0.5% alcoholic lotion) with placebo.4 It found
that malathion significantly increased eradication rates after 1 week
compared with placebo (62/65 [95%] with malathion v 21/47
[45%] with placebo; RR 2.1, 95% CI 1.5 to 2.9; NNT 2, 95% CI 1 to
3). Versus each other: The first systematic review (7 RCTs, 726
people, search date 1995) found that permethrin (1% cream rinse)
significantly increased eradication rates compared with lindane
after 14 days (1% shampoo) (lindane v permethrin; 2 RCTs; OR for
not clearing head lice 15.2, 95% CI 8.0 to 28.8).5 Versus
mechanical removal of lice: See mechanical removal of lice or
viable eggs by combing, p 2171. Versus herbal oils: See herbal
and essential oils, p 2172.

Harms: Only minor adverse effects have been reported for most insecti-
cides. The exception is lindane, where there are extensive reports of
CNS effects related to overdosing (treatment of scabies) and
absorption (treatment of head lice). Transdermal passage of lindane
occurs during treatment of head lice,6 but we found no reports of
adverse effects in this setting.

Comment: A number of studies were rejected by reviewers as they followed up
participants for only 6 days, which is inadequate as the eggs take 7
days to hatch. Most investigators agree that a final examination
after 14 days is necessary to determine cure. Three trials included
in the more recent systematic review were conducted in developing
countries where insecticide treatments were not regularly avail-
able.4 This may have resulted in greater efficacy, because the
insects may have had no previous exposure to the therapeutic
agent. Studies in vitro suggest that other components of products
(e.g. terpenoids and solvents) may be more effective pediculicides
(see glossary, p 2172) than the insecticide itself.7 Resistance to
one or more insecticides is now common.8–10 One RCT (193
people) investigating resistance compared malathion (0.5% lotion
with terpenoids) with phenothrin (0.3% lotion) in a community
where lice were identified in vitro as being tolerant of phenothrin.11

After 1 day, malathion increased lice eradication rates compared
with phenothrin (louse free: 87/95 [92%] with malathion v 39/98
[40%] with phenothrin; RR 2.3, 95% CI 1.7 to 2.9) and this differ-
ence had increased by day 7 (90/95 [95%] with malathion v 38/98
[39%] with phenothrin; RR 2.4, 95% CI 1.8 to 3.2). However, some
children not free from lice on day 1 had become louse free by day 7
in both groups, suggesting that some parental intervention had
influenced the results. This study suggests that resistance to
pyrethroid insecticide may have influenced about 60% of the
treatments.
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OPTION MECHANICAL REMOVAL OF LICE OR VIABLE EGGS BY
COMBING

We found inconclusive evidence from three RCTs about effects of
combing instead of or in addition to insecticides.

Benefits: We found no systematic review. Combing versus insecticide: We
found two RCTs that compared combing with an insecticide treat-
ment.12,13 The first RCT (72 people) compared “bug busting” (wet
combing with conditioner) versus two applications of 0.5%
malathion 7 days apart.12 It found that malathion significantly
improved lice eradication rates compared with “bug busting” after
14 days (12/32 [38%] with “bug busting” v 31/40 [78%] with
malathion; RR for “bug busting” v malathion 0.48, 95% CI 0.30 to
0.78; NNT 3, 95% CI 2 to 5).12 The second RCT (30 people)
compared “bug busting” versus two weekly applications of phe-
nothrin lotion (concentration not specified) plus combing. It found
that “bug busting” significantly increased eradication of head lice
after 14 days compared with phenothrin (eradication rates: 8/15
[53%] with “bug busting” v 2/15 [13%] with phenothrin group;
RR 4.0, 95% CI 1.0 to 15.8; NNT 3, 95% CI 2 to 17).13 Combing
plus insecticide: We found one RCT (95 adults and children),
which compared combing with a metal louse/nit comb plus 1%
permethrin cream rinse with permethrin cream rinse alone.14 In
both groups permethrin was applied by a community practitioner
and if lice were found after 7 days a further application of permeth-
rin, or permethrin plus combing, was given. It found no significant
difference in eradication rates with adjuvant combing compared
with permethrin alone at 2, 8, and 15 days (louse free rates, at day
2: 49/59 [83%] with no combing v 24/33 [73%] with combing;
RR 1.14, 95% CI 0.90 to 1.50; at day 8 before repeat treatment:
27/59 [46%] with no combing v 11/33 [33%] with combing;
RR 0.92, 95% CI 0.60 to 1.40; at day 15: 47/60 [78%] with no
combing v 24/33 [73%] with combing; RR 1.08, 95% CI 0.80 to
1.40). We found three RCTs comparing different pediculicides in
combination with nit combing, but none included a non-combing or
non-insecticide control group.15–17

Harms: Apart from discomfort, we found no evidence of harms from
combing. Wet combing with conditioner may cause adverse reac-
tions, which have been observed during normal cosmetic use.18–22

Comment: The first RCT looking at “bug busting” was designed be a pragmatic
RCT (see glossary, p 2172) with results that are applicable to
normal practice.12 In the second RCT interventions were applied by
trained nurses. “Bug busting” involved the use of different graded
combs and specific hair conditioner, while people in the phenothrin
group used a single head lice comb and unspecified hair condition-
ers. The follow up strategy for the combing group differed from that
offered to the lotion group.13 This difference may introduce bias and
confounding. One observational study compared two groups of
children with louse eggs but no lice at initial assessment.23 These
children were followed to see if they developed active infestation
over a period of 14 days. More children with five or more eggs within
6 mm of the scalp developed infestations compared with those with
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fewer than five eggs (infestation rates: 7/22 [32%] with ≥ 5 eggs v

2/28 [7%] with < 5 eggs; RR 4.45, 95% CI 1.02 to 19.30). The
authors concluded that adequate follow up examinations are more
likely to be productive than nit removal to prevent reinfestation.

OPTION HERBAL AND ESSENTIAL OILS

We found no RCTs that compared herbal products with placebo. One RCT
found no significant difference in eradication rates between a herbal
product (coconut, anise, and ylang ylang) and insecticide (permethrin and
malathion, synergised with piperonyl butoxide). However, results may not
generalise to different concentrations of these components or to
different herbal preparations.

Benefits: We found no systematic review. Versus placebo: We found no RCTs
that compared herbal products with placebo. We found one RCT
(143 children) that compared a spray based on herbal oils (coco-
nut, anise, and ylang ylang; concentrations unspecified) versus an
insecticide spray (0.5% permethrin and 0.25% malathion, syner-
gised with 2% piperonyl butoxide).24 The herbal spray was used
three times at 5 day intervals and the insecticide twice with 10 days
between applications. It found no significant difference in eradica-
tion rates between the herbal product and insecticide (60/70 [86%]
with herbal product v 59/73 [81%] with insecticide).

Harms: The RCT found no clinically detectable adverse effects with either
herbal oils (a mixture of coconut, anise, and ylang ylang) or
insecticide spray (permethrin and malathion, synergised with pip-
eronyl butoxide).24 A potential for toxic effects has been recognised
for several essential oils.25

Comment: Results may not generalise to different concentrations of these
herbal ingredients or to other herbal products.

OPTION REPELLENTS

We found no systematic review, RCTs, or cohort studies on the effects of
chemicals (such as piperonal) used as repellents.

Benefits: We found no systematic review, RCTs, or cohort studies evaluating
repellents.

Harms: We found no evidence of harms.

Comment: None.

GLOSSARY
Pediculicide Any compound or material (possibly a pesticide) that kills lice. This
term is used specifically in place of “insecticide” as not all pediculicides are
recognised pesticides. A pediculicide is distinct from an “ovicide”, which kills louse
eggs, although one substance may fulfil both functions.
Pragmatic RCT An RCT designed to provide results that are directly applicable to
normal practice (compared with explanatory trials that are intended to clarify
efficacy under ideal conditions). Pragmatic RCTs recruit a population that is
representative of those who are normally treated, allow normal compliance with
instructions (by avoiding incentives and by using oral instructions with advice to
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follow manufacturers’ instructions), and analyse results by “intention to treat”
rather than by “on treatment” methods.
Scalp pyoderma Scalp pyoderma involves impetigo-like bacterial infections that
result from scratching. In most cases they are due to streptococci with some
staphylococcal involvement. Scalp pyoderma of this type is closely associated with
long term louse infestation.
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Herpes labialis
Search date August 2003

Graham Worrall

QUESTIONS

Effects of prophylaxis. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .2175
Effects of treating a first attack of herpes labialis . . . . . . . . . . . . . .2177
Effects of treating a recurrent attack . . . . . . . . . . . . . . . . . . . . . . .2177

INTERVENTIONS

PREVENTION
Likely to be beneficial
Oral antiviral agents. . . . . . . .2175
Sunscreen . . . . . . . . . . . . . .2176

Unknown effectiveness
Topical antiviral agents. . . . . .2175

TREATMENT FOR FIRST ATTACK
Likely to be beneficial
Oral antiviral agents

(aciclovir) . . . . . . . . . . . . .2177

Unknown effectiveness
Topical antiviral agents . . . . .2177

TREATMENT FOR RECURRENT
ATTACK

Likely to be beneficial
Oral antiviral agents. . . . . . . .2177
Topical antiviral agents. . . . . .2177

Unknown effectiveness
Topical anaesthetic agents. . .2179
Zinc oxide cream. . . . . . . . . .2179

Key Messages

Prevention
¶ Oral antiviral agents Six RCTs provided limited evidence suggesting that

prophylactic oral antiviral agents may reduce the frequency and severity of
attacks compared with placebo, but the optimal timing and duration of
treatment is uncertain.

¶ Sunscreen Two small crossover RCTs provided limited evidence that ultraviolet
sunscreen may reduce herpes recurrence compared with placebo.

¶ Topical antiviral agents We found no RCTs on the effects of topical antiviral
agents used as prophylaxis.

Treatment for first attack
¶ Oral antiviral agents (aciclovir) One small RCT in children found that oral

aciclovir reduced the mean duration of pain compared with placebo. Another
small RCT in children found that oral aciclovir reduced the median time to
healing compared with placebo.

¶ Topical antiviral agents We found no RCTs on the effects of topical antiviral
agents.

Treatment for recurrent attack
¶ Oral antiviral agents Four RCTs found that oral aciclovir and valaciclovir (if

taken early in the attack) marginally reduced the duration of symptoms and
pain compared with placebo. Two large RCTs found no significant difference
between a 1 day and a two course regimen of valaciclovir and found that a
higher proportion of people experienced headaches with valaciclovir compared
with placebo.
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¶ Topical antiviral agents Twelve RCTs provided limited evidence that topical
penciclovir or aciclovir reduced the duration of pain and symptoms compared
with placebo, but stronger evidence that healing time is reduced.

¶ Topical anaesthetic agents One small RCT provided limited evidence that
topical tetracaine reduced the mean time to scab loss compared with placebo.
However, the clinical importance of this result is unclear.

¶ Zinc oxide cream One small RCT provided limited evidence that zinc oxide
cream reduced time to healing compared with placebo, but found that it
increased the risk of skin irritation.

DEFINITION Herpes labialis is a mild self limiting infection with herpes simplex
virus type 1. It causes pain and blistering on the lips and perioral
area (cold sores); fever and constitutional symptoms are rare. Most
people have no warning of an attack, but some experience a
recognisable prodrome.

INCIDENCE/
PREVALENCE

Herpes labialis accounts for about 1% of primary care consultations
in the UK each year; 20–40% of people have experienced cold
sores at some time.1

AETIOLOGY/
RISK FACTORS

Herpes labialis is caused by herpes simplex virus type 1. After the
primary infection, which usually occurs in childhood, the virus is
thought to remain latent in the trigeminal ganglion.2 A variety of
factors, including exposure to bright sunlight, fatigue, or psychologi-
cal stress, can precipitate a recurrence.

PROGNOSIS In most people, herpes labialis is a mild, self limiting illness.
Recurrences are usually shorter and less severe than the initial
attack. Healing is usually complete in 7–10 days without scarring.3

Rates of reactivation are unknown. Herpes labialis can cause
serious illness in immunocompromised people.

AIMS OF
INTERVENTION

To reduce the frequency and severity of recurrent attacks; to speed
healing of lesions; to reduce pain, with minimal adverse effects.

OUTCOMES Severity of symptoms, duration of symptoms, time to crusting of
lesions, time to healing, rate of recurrence, and adverse effects of
treatment.

METHODS Clinical Evidence search and appraisal August 2003.

QUESTION What are the effects of interventions aimed at
preventing attacks?

OPTION ORAL/TOPICAL ANTIVIRAL AGENTS

Six RCTs provided limited evidence suggesting that prophylactic oral
antiviral agents may reduce the frequency and severity of attacks
compared with placebo, but the optimal timing and duration of treatment
is uncertain. We found no RCTs on the effects of topical antiviral agents
used as prophylaxis.

Benefits: We found no systematic review. Topical antiviral agents: We found
no good quality RCTs. Oral antiviral agents: We found four RCTs4–7

and one pooled analysis of two further RCTs.8 The first RCT (147
American skiers with a history of herpes labialis precipitated by
ultraviolet light) found that prophylactic oral aciclovir (400 mg twice
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daily, beginning 12 hours before ultraviolet exposure) reduced fre-
quency of attacks and duration of symptoms compared with pla-
cebo (P < 0.05).4 The second RCT (239 Canadian skiers with a
history of recurrent herpes labialis) found no significant difference in
lesion occurrence between those who took aciclovir (800 mg twice
daily, starting on the day before exposure to ultraviolet light for a
minimum of 3 days to a maximum of 7 days) and those who took
placebo (21/93 with aciclovir v 21/102 with placebo; P = 0.92).5

The third RCT (20 people with recurrent herpes labialis) found that
aciclovir (400 mg twice daily for 4 months) led to 53% fewer clinical
recurrences than placebo (P = 0.05).6 The fourth RCT (248 adults
with a history of sun-induced recurrent herpes labialis) compared
three different dosages of famciclovir (125 mg, 250 mg, and
500 mg) versus placebo.7 Treatment was given three times daily for
5 days, beginning 48 hours after exposure to artificial ultraviolet
light. The study found no significant difference in the number of
lesions in the four groups, but increasing the dose of famciclovir
significantly reduced the mean size (P = 0.04) and duration of
lesions, in a dose–response relation. Compared with placebo, the
500 mg dose reduced the mean time to healing by 2 days
(P < 0.01, absolute healing times not reported). The pooled analy-
sis of two further RCTs (98 adults with a history of four or more
attacks in the previous year) found that oral valaciclovir 500 mg
daily significantly increased the chance of remaining recurrence
free at 4 months, and significantly increased the time to recurrence
compared with placebo (no recurrence within 4 months: 62% with
oral valaciclovir v 40% with placebo; P = 0.041; mean time to
recurrence: 13.1 weeks with oral valaciclovir v 9.6 weeks with
placebo; P = 0.016).8

Harms: See harms under the effects of antiviral treatment for the first
attack, p 2177.

Comment: All participants in the second RCT were allowed to use paracetamol
(acetaminophen) and encouraged to use sunscreen.5

OPTION SUNSCREEN

Two small crossover RCTs provided limited evidence that ultraviolet
sunscreen may reduce herpes recurrence compared with placebo.

Benefits: We found no systematic review. We found two small, crossover
RCTs.9,10 The first RCT (38 people with a history of recurrent herpes)
found that sunscreen significantly reduced recurrence compared
with placebo at 6 days (recurrence 0/35 [0%] with sunscreen v

27/38 [71%] with placebo; P < 0.001).9 The second RCT (19
people exposed to a pre-established dose of ultraviolet light in a
laboratory) found that sunscreen significantly reduced recurrence
compared with placebo at 6 days (11/19 [58%] with placebo v 1/19
[5%] with sunscreen; P < 0.01; see comment below).10

Harms: None reported.

Comment: The conclusions from the RCTs should be considered with care.9,10

Crossover studies have important limitations, and the second RCT
was conducted under artificial conditions.10
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QUESTION What are the effects of antiviral treatment for the first
attack of herpes labialis?

OPTION ORAL/TOPICAL ANTIVIRAL AGENTS

We found no RCTs on the effects of topical antiviral agents. One small
RCT in children found that oral aciclovir reduced the mean duration of
pain compared with placebo. Another small RCT in children found that
oral aciclovir reduced the median time to healing compared with placebo.

Benefits: We found no systematic review. Topical antiviral agents: We found
no RCTs. Oral antiviral agents: We found two small RCTs in
children.11,12 One double blind RCT (20 children having their first
attack) found that oral aciclovir (200 mg five times daily) signifi-
cantly reduced mean duration of pain (duration of pain: 4.3 days
with aciclovir v 5.0 days with placebo).11 The second RCT (72
children aged 1–6 years with herpes simplex gingivostomatitis of
less than 3 days’ duration) found that oral aciclovir (15 mg/kg five
times daily for 7 days) significantly reduced the median time to
healing compared with placebo (4 days with aciclovir v 10 days with
placebo; median difference 6 days, 95% CI 4 days to 8 days).12 We
found no RCTs in adults.

Harms: Trials have found that topical aciclovir is associated with rash,
pruritus, and irritation in some people, but no more frequently than
placebo.13–15 Oral aciclovir is excreted in breast milk. Aciclovir has
been used to treat pregnant women with genital herpes, and one
systematic review (search date 1996, three studies) found no
evidence of adverse effects in women or newborn children (see
antiviral treatment for genital herpes during pregnancy, p 2073).15

Evidence is limited, however, and clinically important adverse
effects cannot be ruled out.

Comment: Research in this area is difficult because people do not usually
consult clinicians until they have had several attacks of herpes
labialis.

QUESTION Do treatments taken at the beginning of or during a
recurrent attack reduce the duration or severity of
symptoms?

OPTION ORAL/TOPICAL ANTIVIRAL AGENTS

Twelve RCTs provided limited evidence that topical penciclovir or aciclovir
reduced the duration of pain and symptoms compared with placebo, but
stronger evidence that penciclovir and aciclovir reduce healing time. Four
RCTs found that oral aciclovir and valaciclovir (if taken early in the attack)
marginally reduced the duration of symptoms and pain compared with
placebo. Two large RCTs found no significant difference between a 1 day
and a two course regimen of valaciclovir, and found that a higher
proportion of people experienced headaches with valaciclovir compared
with placebo.
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Benefits: We found no systematic review. Topical antiviral agents: We found
12 RCTs (published in 11 papers), which found that topical penci-
clovir and aciclovir reduce healing time compared with placebo.
They provided limited evidence that they reduce the duration of pain
(see table 1, p 2181). Oral antiviral agents: We found four RCTs
(published in three papers).25–27 The first RCT (174 adults with
recurrent herpes labialis) found that oral aciclovir (400 mg five
times daily for 5 days) taken early in the attack (when the person
first experienced tingling) reduced the duration of symptoms com-
pared with placebo (8.1 days with oral aciclovir v 12.5 days with
placebo; P = 0.02).25 The second RCT (149 people) compared
oral aciclovir taken within 12 hours of the onset of the first episode
with placebo.26 It found no significant difference in healing time or
duration of pain between oral aciclovir and placebo (mean healing
time: 7.23 days with aciclovir v 8.21 days with placebo; P value not
reported; mean duration of pain: 1.12 days with aciclovir v 1.14
days with placebo; P value not reported). The third and fourth RCTs
(presented in one paper) compared oral valaciclovir for 1 day (2 g
twice daily); oral valaciclovir for 2 days (2 g twice daily for the first
day followed by 1 g twice daily for the second day), and placebo in
people aged at least 12 years with recurrent herpes labialis.27 The
third RCT (902 people) found that both oral valaciclovir regimens
significantly reduced the median duration of attack compared with
placebo (4.0 days with short course valaciclovir v 4.5 days with
longer course valaciclovir v 5.0 days with placebo; P < 0.001 for
short course valaciclovir v placebo; P = 0.008 for longer course
valaciclovir v placebo). The fourth RCT (954 people) found that both
oral valaciclovir regimens significantly reduced the median duration
of episode compared with placebo (5.0 days with short course
valaciclovir v 5.0 days with longer course valaciclovir v 5.5 days with
placebo; P < 0.001 for 1 day valaciclovir v placebo; P < 0.001 with
2 day valaciclovir v placebo). Neither RCT found any significant
difference between short course valaciclovir and longer course
valaciclovir (P values not reported).

Harms: Oral antivral agents: The large third and fourth RCTs found similar
numbers of adverse events for the 1 and 2 day valaciclovir regimens
and placebo.27 However, headache was more common with valaci-
clovir than with placebo (third RCT: 9% with short course valaciclovir
v 9% with longer course valaciclovir v 4% with placebo; P values not
reported; fourth RCT: 10% with short course valaciclovir v 9% with
longer course valaciclovir v 5% with placebo; P values not
reported).27 The other most common adverse events reported were
nausea (third RCT: 4% with 1 day valaciclovir v 5% with 2 day
valaciclovir v 4% with placebo; P values not reported; fourth RCT: 4%
with 1 day valaciclovir v 4% with 2 day valaciclovir v 5% with
placebo; P values not reported) and diarrhoea (third RCT: 4% with
1 day valaciclovir v 3% with 2 day valaciclovir v 3% with placebo; P
values not reported; fourth RCT: 2% with 1 day valaciclovir v 1% with
2 day valaciclovir v 3% with placebo; P values not reported). A small
number of cases of dyspepsia, dry mouth, and flatulence were
reported in all three treatment groups. See harms under the effects
of antiviral treatment for the first attack, p 0.
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Comment: We found no RCTs comparing early versus delayed intervention, so
no firm conclusions about timing of treatment can be drawn.
Topical antiviral agents: Fifteen people in the second RCT later
took part in a crossover study in which they received the two forms
of aciclovir (in random order) separated by a washout period of at
least 1 month.24 The study found that aciclovir in liposomes
significantly reduced the time to crusting of lesions compared with
aciclovir cream (1.8 v 3.5 days; P < 0.05). Too few people in that
study experienced pain to analyse statistically the impact of the
preparations on discomfort. One RCT was conducted under artificial
conditions.22 A number of the smaller trials that compared topical
antiviral agents versus placebo found no significant effect of treat-
ment. However, these studies may have lacked power to detect
clinically important differences.

OPTION TOPICAL ANAESTHETIC AGENTS

One small RCT provided limited evidence that topical tetracaine reduced
the mean time to scab loss compared with placebo. However, the clinical
importance of this result is unclear.

Benefits: We found no systematic review. One double blind RCT (72 people)
found that 1.8% tetracaine (amethocaine) cream, applied six times
daily until scab loss occurred, significantly reduced mean time to
scab loss compared with placebo (5.1 days with tetracaine v 7.2
days with placebo; P = 0.002).28 It also found that tetracaine
cream significantly increased a subjective treatment benefit index
(participants rated the benefits of their treatment daily; 1 = no
benefit at all; 10 = very effective treatment) compared with placebo
(7.3 with tetracaine v 5.9 with placebo; P = 0.036). However, the
clinical importance of these results is unclear.

Harms: None reported.

Comment: None.

OPTION ZINC OXIDE CREAM

One small RCT provided limited evidence that zinc oxide cream reduced
time to healing compared with placebo but found that it increased the
risk of skin irritation.

Benefits: One double blind RCT (46 people) found that zinc oxide/glycine
(applied twice hourly during waking hours as soon as possible after the
onset of an attack) significantly reduced time to healing compared with
placebo (5.0 days with cream v 6.5 days with placebo; P = 0.018).29

Harms: The RCT reported adverse effects consisting of transient mild to
moderate sensations of burning (7 [22%] people with zinc v 2 [7%]
with placebo), itching (3 [9%] people with zinc v 1 [4%] with
placebo), stinging (1 [3%] person with zinc v 1 [4%] with placebo),
and tingling (1 [3%] person with zinc v 0 [0%] with placebo).29 The
RCT reported that all adverse effects resolved spontaneously. One
person discontinued the active medication because of burning. One
person discontinued the placebo because of lack of improvement.

Comment: See comment under antiviral agents for recurrent attacks, p 2179.
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Substantive changes
Oral antiviral agents for prevention One pooled analysis of two RCTs added;8

categorisation unchanged.
Oral antiviral agents for recurrent attacks Two RCTs added;27 categorisation
unchanged.
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Malignant melanoma (non-metastatic)
Search date February 2003

Philip Savage, Thomas Crosby, and Malcolm Mason

QUESTIONS

Effects of interventions to prevent malignant melanoma . . . . . . . . .2184
Optimal excision margin for different Breslow thicknesses . . . . . . . .2185
Effects of elective lymph node dissection . . . . . . . . . . . . . . . . . . .2186
Effects of adjuvant treatment . . . . . . . . . . . . . . . . . . . . . . . . . . . .2186

INTERVENTIONS

Likely to be beneficial
High dose adjuvant alfa

interferon . . . . . . . . . . . . .2186

Unknown effectiveness
Adjuvant vaccines in people with

malignant melanoma . . . . .2189
Low dose adjuvant alfa

interferon . . . . . . . . . . . . .2186
Sunscreens in prevention. . . .2184
Surveillance to prevent

recurrence. . . . . . . . . . . . .2190

Unlikely to be beneficial
Prophylactic lymph node

dissection . . . . . . . . . . . . .2186
Wide primary excision (no better

than narrower excision) . . .2185

To be covered in future updates
Sentinel lymph node excision
Treatment of metastatic malignant

melanoma

See glossary, p 2190

Key Messages

¶ High dose adjuvant alfa interferon One RCT has found that high dose alfa
interferon extends the time to relapse at median follow up of 6.9 years
compared with no adjuvant treatment, and may improve overall survival.
However, another RCT found no significant difference in relapse rates or overall
survival between high dose interferon and no adjuvant treatment. Toxicity
(myelosuppression, hepatotoxicity, and neurotoxicity) and withdrawal rates
were high.

¶ Adjuvant vaccines in people with malignant melanoma Four RCTs found no
significant difference in survival between adjuvant vaccines and surgery alone
or surgery plus placebo vaccine in people with malignant melanoma, but they
may have been underpowered to detect a clinically important difference.

¶ Low dose adjuvant alfa interferon RCTs found inconsistent evidence on the
effects of low dose alfa interferon compared with no adjuvant treatment on
relapse free and overall survival. Toxicity occurred in 10% of people.

¶ Sunscreens in prevention We found no RCTs on the preventive effects of
sunscreens. One systematic review of case control studies found inconclusive
evidence about the effects of sunscreen for preventing malignant melanoma.
However, consensus suggests that the appropriate use of sunscreen (to reduce
excessive exposure to sunlight rather than to prolong the time spent in the sun)
may reduce the risk of developing melanoma.

¶ Surveillance to prevent recurrence We found no RCTs of surveillance to
prevent recurrence of malignant melanoma.
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¶ Prophylactic lymph node dissection One systematic review found no signifi-
cant difference in survival at 5 years between elective lymph node dissection
and delayed or no lymph node dissection in people with malignant melanoma
without clinically detectable lymph node metastases.

¶ Wide primary excision (no better than narrower excision) RCTs found no
significant difference in local recurrence rates or overall survival over 4–10
years between more radical local surgery (4–5 cm excision margins) and less
radical surgery (1–2 cm excision margins). One RCT found that wide compared
with narrow excision increased the need for skin grafting and the duration of
hospital stay.

DEFINITION Cutaneous malignant melanoma is a tumour derived from melano-
cytes in the basal layer of the epidermis. After undergoing malignant
transformation, the tumour becomes invasive by penetrating into
and beyond the dermis.

INCIDENCE/
PREVALENCE

Incidence in developed countries has increased by 50% in the past
20 years. Incidence varies in different populations (see table 1,
p 2192) and is about 10-fold higher in white than in non-white
populations. Despite the rise in incidence, death rates have flat-
tened and even fallen in some populations (e.g. in women and
young men in Australia).1,2 During the same period there has been
a sixfold increase in the incidence of melanoma in situ, suggesting
earlier detection.

AETIOLOGY/
RISK FACTORS

The number of common, atypical, and dysplastic naevi on a per-
son’s body correlates closely with the risk of developing malignant
melanoma. A genetic predisposition probably accounts for 5–10%
of all cases. Although the risk of developing malignant melanoma is
higher in fair skinned populations living close to the equator, the
relation between sun exposure, sunscreen use, and skin type and
risk is not clear. Exposure to excessive sunlight and severe sunburn
in childhood are associated with an increased risk of developing
malignant melanoma in adult life. However, people do not neces-
sarily develop tumours at sites of maximum exposure to the sun.

PROGNOSIS The prognosis of early malignant melanoma (stages I–III) (see
table 2, p 2192) relates to the depth of invasion of the primary
lesion, the presence of ulceration, and involvement of the regional
lymph nodes, with the prognosis worsening with the number of
nodes involved.3 A person with a thin lesion (Breslow thickness [see
glossary, p 2190] < 0.75 mm) and without lymph node involve-
ment has a 3% risk of developing metastases and a 95% chance of
surviving 5 years.4 If regional lymph nodes are macroscopically
involved then there is a 20–50% chance of surviving 5 years. Most
studies have shown a better prognosis in women and in people with
lesions on the extremities than in those with lesions on the trunk.

AIMS OF
INTERVENTION

To prevent melanoma; to detect melanoma earlier; to minimise
extent of surgical treatment while still achieving cure of local
disease; to optimise quality of life; and to eradicate occult
micrometastatic disease, with minimum adverse effects.
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OUTCOMES Prevention: Incidence of malignant melanoma; mortality from
malignant melanoma; rates and severity of sunburn (proxy meas-
ure). Primary excision: Local recurrence; overall survival; require-
ment for skin grafting. Lymph node dissection and adjuvant
treatment: Overall survival; disease free survival; quality of life;
morbidity of disease treatment.

METHODS Clinical Evidence search and appraisal February 2003, and hand
searches of reference lists of all review articles found and of the
main oncological and dermatological textbooks performed by the
authors in 1998.

QUESTION What are the effects of interventions to prevent
malignant melanoma?

OPTION SUNSCREENS

We found no RCTs on the preventive effects of sunscreens. Systematic
reviews of case control studies found inconclusive evidence about the
effects of sunscreen use in preventing malignant melanoma. However,
consensus suggests that the appropriate use of sunscreen (to reduce
excessive exposure to sunlight rather than to prolong the time spent in
the sun) may reduce the risk of developing melanoma.

Benefits: We found no RCTs assessing the effects of sunscreens in preventing
malignant melanoma (see comment below). One RCT (588 people)
found that a sunscreen significantly reduced the incidence or
progression of solar keratosis compared with placebo.5 Another RCT
(87 people) found that people who used a sunscreen with a high
sun protection factor (SPF 30) spent more hours in the sun than
people who used sunscreen with a lower sun protection factor
(SPF 10).6

Harms: We found no RCTs (see comment below).

Comment: We found two systematic reviews of retrospective cohort studies.7,8

The first review (search date not stated, 8 case control studies)
found conflicting results.7 Two case control studies (522 people
with malignant melanoma, 1039 controls) identified by the review
found that people who “regularly” used sunscreen were less likely to
develop melanoma than were people who “never” used sunscreen,
but three case control studies (831 people with melanoma, 1550
controls) that adjusted for confounding factors (such as fair skin
pigmentation, tendency to sunburn, and participation in water
sports) found no association between sunscreen use and the
development of melanoma. Three case control studies (1389
people with melanoma, 1991 controls) identified by the review
found that regular use of sunscreen may be associated with an
increased risk of developing melanoma compared with no use.7

Another three case control studies found no significant difference
between sunscreen use and no use in the risk of developing
melanoma.7 The second review (search date 1999, 11 case control
studies, including 8 studies identified by the first review and 2
excluded from the first review because of methodological problems,
3681 cases, 5386 controls) found no significant difference in the
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risk of developing melanoma between people who “regularly”,
“often”, or “always” used sunscreen and people who “never” used
sunscreen (RR 1.11, 95% CI 0.37 to 3.32).8 However, the review
suggested that the results should be treated with caution because
there was significant heterogeneity among the case control studies,
and 8 of the 11 studies found that sunscreen use significantly
increased the risk of melanoma compared with no sunscreen use.8

Case control studies all have potential biases and confounding
factors.5 Although we found no prospective evidence, it would seem
reasonable to take sensible precautions to avoid excessive expo-
sure to sunlight, particularly in children and fair skinned individuals.
A possible mechanism for the observed association between regu-
lar use of sunscreen and increased risk of developing melanoma
may be that, because some sunscreens protect predominantly
against ultraviolet B (which induces sunburn), people may spend
more time exposed to higher doses of ultraviolet A.6 Consensus
suggests that sunscreens may have a role if used appropriately (SPF
≥ 15 and a star rating for ultraviolet A protection of 3–4), rather than
being used to prolong the time spent in direct sunlight.

QUESTION Is there an optimal margin for primary excision of
melanoma of different Breslow thicknesses?

OPTION OPTIMAL EXCISION MARGIN

One systematic review found no significant difference in overall survival
over 4–10 years between more radical local surgery (4–5 cm excision
margins) and less radical surgery (1–2 cm excision margins). Three RCTs
found no significant difference in local recurrence rates between wider
and narrower excision margins. One RCT found that wider versus narrower
excision increased the need for skin grafting and the duration of hospital
stay

Benefits: Radical local surgery versus less radical surgery: We found one
systematic review (search date 2001, 4 RCTs, 2406 people with
stage 1 and II melanoma [see comment below]).9 It found no
significant difference in overall survival at 5 years between narrower
(1–2 cm) and wider (4–5 cm) excision margins (4 RCTs: 732/867
[84%] with narrower v 796/911 [87%] with wider; OR 0.79, 95%
CI 0.61 to 1.04). The review9 identified four RCTs10–13 that
assessed local recurrence, but it could not perform a meta-analysis
for this outcome because of different durations of follow up among
the trials (see table 3, p 2193).

Harms: One of the RCTs (612 people) found that narrow (1 cm) margin
excision was associated with three local recurrences compared with
wide margin excision, all in people with tumours 1–2 mm thick.10

Local cure was achieved in two people with further surgery. Although
not measured in the RCTs, there is potential for psychological and
physical morbidity associated with further surgery after local
recurrence.

Comment: Three of the RCTs identified by the review were in people with
primary tumours of less than 2 mm Breslow thickness (see glossary,
p 2190). We found one further RCT published only in abstract form
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that suggests that reducing the excision margin (from 3 cm to 1 cm)
in people with >2 mm primary melanoma may be associated with
increased risk of relapse and mortality (Savage P, personal commu-
nication, 2003). For current recommended excision margins see
table 4, p 2194.14,15

QUESTION What are the effects of elective lymph node dissection
in people with clinically uninvolved lymph nodes?

OPTION ELECTIVE LYMPH NODE DISSECTION IN PEOPLE WITH
CLINICALLY UNINVOLVED LYMPH NODES

One systematic review found no significant difference in survival at 5
years between elective lymph node dissection and delayed or no lymph
node dissection in people with malignant melanoma without clinically
detectable lymph node metastases, although an effect within particular
subgroups cannot be ruled out.

Benefits: We found one systematic review (4 RCTs, 1704 people with stage I
and II melanoma with no clinical evidence of lymph node meta-
stases [see comment below]) comparing elective lymph node
dissection versus surgery deferred until the time of clinical recur-
rence.16 It found no significant difference in mortality at 5 years
between elective lymph node dissection and delayed or no lymph
node dissection (3 RCTs: 197/768 [26%] with elective dissection v

219/765 [29%] with delayed or no dissection; OR 0.86, 95%
CI 0.68 to 1.09; see comment below). Retrospective subgroup
analyses in the RCTs found non-significant trends in favour of
elective lymph node dissection in certain groups of people (those
with intermediate thickness tumours, especially those < 60 years
of age), but such analyses are subject to bias.17–20

Harms: The systematic review gave no information on harms.16 One retro-
spective case series found that lymph node dissection was associ-
ated with temporary seroma (17%), wound infection (9%), wound
necrosis (3%), and lymphoedema (20%).21

Comment: In about 20% of people who do not have clinically apparent lymph
node involvement, the lymph nodes will contain occult micrometa-
stases. None of the RCTs gave data on morbidity and quality of life
in people undergoing lymph node dissection. Sentinel lymph node
excision is an alternative to elective lymph node dissection. It
involves using a dye or radioactive tracer to identify which nodes are
draining the primary lesion. Excision biopsy is then used to deter-
mine whether the node is involved with metastatic disease, prior to
considering a full lymph node dissection. Sentinel lymph node
excision is currently being evaluated in clinical trials (Crosby T,
personal communication, 2001).

QUESTION What are the effects of adjuvant treatment?

OPTION ALFA INTERFERON

One RCT has found that adjuvant treatment with high dose alfa interferon
extends the time to relapse at median follow up of 6.9 years compared
with no adjuvant treatment, and may improve overall survival. However,
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another RCT found no significant difference in relapse free or overall
survival between high dose interferon and no adjuvant treatment. One
RCT found that high dose alfa interferon improved both relapse free and
overall survival compared with ganglioside GM2 vaccine. RCTs found
inconsistent evidence on the effects of low dose interferon compared
with no adjuvant treatment on relapse free and overall survival. Toxicity
(myelosuppression, hepatotoxicity, and neurotoxicity) and withdrawal
rates were high.

Benefits: We found one systematic review22 (search date 2001, 8 RCTs,23–30

3178 people) and one additional RCT31 comparing high or low dose
interferon alfa versus no adjuvant treatment, and one RCT compar-
ing high dose interferon versus ganglioside GM2 vaccine.32 The
review could not perform a meta-analysis because of heterogeneity
among the trials in dose and duration of interferon and stage of
disease of participants.22 High dose versus no adjuvant
treatment (observation): The systematic review22 identified two
RCTs.23,25 The first RCT (280 people with resectable stage IIB
[primary lesions > 4 mm] or stage III melanoma) identified by the
review compared high dose alfa interferon (20 MU/m2/day iv for 1
month, followed by 10 MU/m2 sc 3 times/week for 11 months)
versus observation.23 At a median follow up of 6.9 years, it found
that alfa interferon significantly improved disease free survival
(median 1.7 v 1.0 years; P = 0.023) and overall survival (median
3.8 v 2.8 years; P = 0.0237) compared with observation.23 Retro-
spective subgroup analysis found prolonged quality of life adjusted
survival in people receiving alfa interferon.33 The clinical importance
of this gain varied with the values assigned by people in the trial for
the impact of treatment related toxicity and the impact of time with
relapsed disease. The second RCT (262 people with completely
resected stage I and II melanoma, primary tumours > 0.7 mm,
lymph node negative) identified by the review compared high dose
interferon (20 MU/m2 im 3 times/week for 12 weeks) versus obser-
vation and found no significant difference in disease free survival
(mean 2.4 years with alfa interferon v 2.2 years with observation;
P = 0.19) or overall survival (median 6.6 years with alfa interferon
v 5.0 years with observation; P = 0.40).25 High dose versus
ganglioside GM2 vaccine: We found one RCT (880 people with
resected stage IIB and III melanoma) comparing high dose inter-
feron (20 MU/m2 iv 5 times/week for 4 weeks plus 10 MU/m2 sc 3
times/week for 48 weeks) versus ganglioside GM2 vaccine.32 It
found that, compared with ganglioside vaccine, alfa interferon
significantly improved both relapse free survival (98/385 [25%] with
alfa interferon v 151/389 [39%] with ganglioside; HR 1.47, 95%
CI 1.14 to 1.90) and overall survival (52/385 [14%] v 81/389
[21%]; HR 1.52, 95% CI 1.07 to 2.15) over a median follow up of
16 months. Low dose versus no adjuvant treatment: The review
identified five RCTs,26–30 and we found one additional RCT.31 Three
of the RCTs identified by the review were in people with stage II
melanoma (primary tumours > 1.5 mm and lymph node nega-
tive).26,27,29 The first RCT (489 people with stage II melanoma)
identified by the review comparing low dose alfa interferon (3 MU sc
3 times/week for 18 months) versus no adjuvant treatment found
that alfa interferon significantly increased relapse free survival over
a median 5 years (HR 0.75, 95% CI 0.57 to 0.98; P = 0.035).26 It
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found that overall survival rates after a median 5 years were higher
with alfa interferon than with no adjuvant treatment, but the
difference did not quite reach significance (HR 0.72, 95% CI 0.51
to 1.00; P = 0.059). The second RCT (311 people with stage II
melanoma) identified by the review compared low dose alfa inter-
feron (3 MU/day sc for 3 weeks and 3 times/week for 12 months)
versus no adjuvant treatment after excision of the primary tumour.27

At 41 months’ follow up it found that alfa interferon significantly
prolonged relapse free survival compared with no adjuvant treat-
ment (P = 0.02). It found no significant difference in overall survival
over 41 months between alfa interferon and no adjuvant treatment,
but it may have been too small to exclude a clinically important
difference (17/154 [11%] with alfa interferon v 21/157 [13%] with
no adjuvant treatment; RR 0.82, 95% CI 0.45 to 1.50). The third
RCT (654 people with stage II melanoma) identified by the review,
published only in abstract form, found no significant difference in
relapse free survival (P = 0.2) or overall survival (P = 1.0) at 4 years
between low dose interferon (3 MU 3 times/week for 2 years or until
recurrence) and observation.29 The fourth RCT (96 people with
stage II or III melanoma, primary tumours ≥ 3 mm Breslow thickness
(see glossary, p 2190), or evidence of regional node involvement)
identified by the review found no significant difference in relapse
free survival or overall survival at a median follow up of 6 years
between interferon (3 MU sc 3 times/week for 6 months) and
observation, but it may have lacked power to exclude a clinically
important difference.30 The fifth RCT (424 people with stage III
melanoma, lymph node metastases) compared low dose interferon
(3 MU sc 3 times/week for 3 years) versus no adjuvant treatment.28

It found no significant difference between low dose interferon and
no adjuvant treatment in relapse free survival (28.4% with inter-
feron v 27.5% with no adjuvant treatment; P = 0.50) or overall
survival at 5 years (37% with interferon v 37% with no adjuvant
treatment; P = 0.72). The additional RCT (830 people with stage II
or III melanoma, primary tumours > 3 mm or lymph node involve-
ment), published only as an abstract, compared low dose gamma or
alfa interferon versus no adjuvant treatment for 12 months and
found no significant difference in disease free survival (RR alfa
interferon v no treatment 0.9, 95% CI 0.75 to 1.18; absolute
numbers not provided) or overall survival at 6 years (reported as
non-significant; no further data provided).31 High or low dose
versus no adjuvant treatment: One RCT (642 people with stage
II or III primary or recurrent nodal involvement) identified by the
review compared three interventions: high dose alfa interferon
(20 MU/m2/day iv 5 days/week for 1 month, followed by 10 MU/m2

sc 3 times/week for 11 months); low dose alfa interferon (3 MU/
m2/day sc 3 times/week for 2 years); or observation.24 It found that
high dose interferon marginally but significantly improved relapse
free survival over 5 years compared with observation (HR 1.28,
95% CI 1.00 to 1.65), but found no significant difference in overall
survival (HR 1.0, 95% CI 0.75 to 1.33). It found no significant
difference between low dose interferon and observation in relapse
free survival (HR 1.19, 95% CI 0.93 to 1.53) or overall survival
(HR 1.04, 95% CI 0.78 to 1.38) over 5 years.24
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Harms: Interferons commonly cause malaise, fevers, and flu-like symp-
toms. High dose versus no adjuvant treatment (observation):
In the first RCT identified by the review, high dose alfa interferon also
caused significant (> grade 3) myelosuppression in 24% of people,
hepatotoxicity in 15% (including 2 deaths), and neurotoxicity in
28%. At 11 months, only 25% of participants were receiving more
than 80% of the planned dose.23 Low dose versus no adjuvant
treatment: In the first RCT identified by the review, 10% of people
taking low dose interferon suffered significant toxicity.26 The fifth
RCT identified by the review found that 162/225 (72%) taking low
dose alfa interferon developed World Health Organization (WHO)
grade 1 toxicity,34 54/225 (24%) WHO grade 2 toxicity, and 9/225
(4%) no toxicity.28

Comment: RCTs investigating the effects of sustained release pegylated alfa
interferon are underway (Savage P, personal communication,
2003).

OPTION VACCINES

Four RCTs found no significant difference in survival between adjuvant
vaccines and surgery alone or surgery plus placebo vaccine in people
with malignant melanoma, but they may have been underpowered to
detect a clinically important difference.

Benefits: Four RCTs found no significant difference in survival between adju-
vant vaccines and surgery alone or surgery plus placebo vaccine,
but may have been underpowered to detect a clinically important
difference.35–38 The first RCT (700 people with stage IIB or III
primary or recurrent nodal involvement) compared adjuvant vaccine
(prepared from vaccinia melanoma cell lysates) versus surgery
alone.35 It found no significant difference between adjuvant vaccine
and surgery alone in relapse free survival (51% with adjuvant
treatment v 47% with no treatment) or overall survival (60% with
adjuvant treatment v 55% with no treatment; reported as non-
significant, CI not stated) at 5 years or 10 years. The second RCT
(689 people with completely resected stage II melanoma, primary
tumour 1.5–4 mm Breslow thickness [see glossary, p 2190]) found
no significant difference in relapse free survival at 5 years between
adjuvant vaccine (allogeneic melanoma cell lysate) and surgery
alone (66% with vaccine v 62% with no vaccine; P = 0.17).36 The
third RCT (217 people with resected stage III melanoma) compared
adjuvant vaccinia melanoma oncosylate versus placebo vaccine
(vaccinia virus).37 Over 5 years, it found no significant difference
between adjuvant melanoma vaccine and placebo vaccine in dis-
ease free survival (P = 0.61) or overall survival (P = 0.79, absolute
results presented graphically). The fourth RCT (38 people with
resected stage III melanoma) compared polyvalent melanoma
vaccine versus placebo vaccine (human albumin).38 It found that
melanoma vaccine significantly increased time to recurrence com-
pared with placebo vaccine (1.6 years with vaccine v 0.6 years with
placebo vaccine; P = 0.03), but found no significant difference in
overall survival at 3 years (53% with vaccine v 33% with placebo
vaccine; reported as non-significant, CI not stated).
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Harms: The first RCT found that melanoma vaccine was associated with
erythema and ulceration at the injection site (47% of people),
malaise (35%), and fever (20%).35 The second RCT found that most
people receiving melanoma vaccine had mild to moderate adverse
effects and that 26 (9%) of people had severe adverse effects,
including malaise, fatigue, visual complaints, fever, diarrhoea,
thrombocytopenia, or skin rash.36 The third RCT found that both
melanoma vaccine and placebo vaccine were associated with
erythema, swelling and tenderness at the injection site, headache,
nausea, and fever.37 The fourth RCT found that both vaccine and
placebo vaccine were associated with skin reactions but found no
other adverse effects.38

Comment: A different vaccine preparation was used in each RCT, making the
results difficult to generalise.35–38 More RCTs of vaccines and other
active specific immunostimulants are needed.

OPTION SURVEILLANCE

We found no RCTs of surveillance to prevent recurrence of malignant
melanoma.

Benefits: We found no systematic review or RCTs (see comment below).

Harms: We found no RCTs.

Comment: Retrospective studies found that people presented with sympto-
matic recurrent malignant melanoma regardless of whether they
were taking part in an intensive follow up programme.39 Thinner
lesions (< 0.75 mm) may require longer surveillance because
recurrence peaks at 5–10 years.40

GLOSSARY
Breslow thickness The vertical depth (in mm) to which the tumour has pen-
etrated.
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TABLE 1 Melanoma incidence and mortality in different
populations (see text, p 2183).1

New
cases/year ASR/100 000 Deaths/year ASR/100 000

World 132 602 2.4 37 047 0.75

Australia 8706 40.51 950 4.8

China 2418 0.22 1390 0.13

India 2187 0.34 1274 0.17

UK 5773 6.14 1564 1.81

USA 40 646 13.27 7791 2.74
Reproduced with permission of IARCPress. GLOBOCAN 2000: Cancer
Incidence, Mentality and Prevalence Worldwide, Version 1.0 IARC CancerBase
No. 5. Lyon IARCPress, 2000 (http://www.iarc.fr)

TABLE 2 Stage of malignant melanoma and 5 year survival (see
text, p 2183).3

Stage Description 5 year survival (%)

IA Primary tumour < 1 mm no ulceration 95

IB Primary tumour < 1 mm with ulceration or
1–2 mm with no ulceration

90

IIA Primary tumour 1–2 mm with ulceration or
2–4 mm with no ulceration

78

IIB Primary tumour 2–4 mm with ulceration or
>4 mm with no ulceration

63–67

IIC Primary tumour >4 mm with ulceration 45

IIIA Microscopic nodal involvement 63–70

IIIB Microscopic nodal involvement 46–59

IV Distant metastases 6.7–18.8

*In transit metastasis, a metastasis located between the primary tumour and
the closest lymph node region. Reprinted with permission from the American
Society of Clinical Oncology. Balch CM, Buzaid AC, Soong SJ et al. final version
of the American Joint Committee of Cancer staging system for cutaneous
melanoma. [Review][83 refs] Journal of Clinical Oncology. 19(16): 3635–48,
2001 Aug 15.
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TABLE 4 Recommended clinical excision margins.14,15

Tumour thickness in situ Clinical excision margins

0.5 cm
mm 1 cm
≥2 mm 2 cm

Reprinted from Sober AJ, Chuang TY, Duvic M. Guidelines of care for primary
cutaneous melanoma. J Am Acad Deratol 2001;45:597–586.  2001, with
permission from the American Academy of Dermatology, Inc.
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Scabies
Search date January 2003

Godfrey Walker and Paul Johnstone

QUESTIONS

Effects of topical treatments . . . . . . . . . . . . . . . . . . . . . . . . . . . .2197
Effects of systemic treatments . . . . . . . . . . . . . . . . . . . . . . . . . . .2200

INTERVENTIONS

Beneficial
Permethrin . . . . . . . . . . . . . .2197

Likely to be beneficial
Crotamiton . . . . . . . . . . . . . .2199
Oral ivermectin . . . . . . . . . . .2200

Trade off between benefits and
harms

Lindane . . . . . . . . . . . . . . . .2198

Unknown effectiveness
Benzyl benzoate . . . . . . . . . .2199
Malathion. . . . . . . . . . . . . . .2199
Sulphur compounds . . . . . . .2200

To be covered in future updates
Cleanliness and washing with soap
Frequent washing of clothing and

bed linen
Treating crusted scabies

Key Messages

¶ Permethrin One systematic review has found that permethrin increases
clinical and parasitic cure after 28 days compared with crotamiton. The
systematic review found conflicting results with permethrin versus lindane. One
subsequent RCT found limited evidence that permethrin increased clinical cure
at 14 days compared with ivermectin.

¶ Crotamiton One systematic review found that crotamiton was less successful
in terms of clinical and parasitic cure after 28 days compared with permethrin.
One systematic review identified one RCT that found no significant difference
between crotamiton and lindane in clinical cure rates at 28 days.

¶ Oral ivermectin One systematic review identified one RCT that found that
ivermectin increased clinical cure rates after 7 days compared with placebo.
Another small RCT identified by the review found no significant difference between
ivermectin and benzyl benzoate in clinical cure rates at 30 days. One subsequent
RCT found that, compared with benzyl benzoate, ivermectin increased clinical cure
rates at 30 days. One systematic review identified one small RCT that found no
significant difference between ivermectin and lindane in cure rates at 15 days. One
subsequent RCT found no significant difference between ivermectin and lindane in
failed clinical cure rates at 2 weeks, but it found that ivermectin decreased failed
clinical cure rates at 4 weeks. One RCT found limited evidence that ivermectin
reduced clinical cure rates at 14 days compared with permethrin. Experience
suggests oral ivermectin is safe in younger adults being treated for onchocerciasis,
but no such experience exists for children, and there have been reports of
increased risk of death in elderly people.

¶ Lindane One systematic review identified one RCT that found no significant
difference between lindane and crotamiton in clinical cure rates at 28 days.
The systematic review found conflicting results between lindane and permeth-
rin after 28 days. Another small RCT identified by the review found no
significant difference between lindane and ivermectin in cure rates at 15 days.
One subsequent RCT found no significant difference between lindane and
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ivermectin in failed clinical cure rates at 2 weeks, but it found a higher
proportion of people with failed clinical cure with lindane compared with
ivermectin at 4 weeks. We found reports of rare, serious adverse effects such
as convulsions.

¶ Benzyl benzoate One systematic review identified one small RCT that found
no significant difference between benzyl benzoate and ivermectin in clinical
cure rates at 30 days. One subsequent RCT found that benzyl benzoate
reduced clinical cure at 30 days compared with ivermectin. One systematic
review identified one RCT that found no significant difference between benzyl
benzoate and sulphur ointment in clinical cure at 8 or 14 days.

¶ Malathion One systematic review found no RCTs on the effects of malathion.
Case series have reported cure rates in scabies of over 80%.

¶ Sulphur compounds One systematic review identified one RCT that found no
significant difference between sulphur ointment and benzyl benzoate in clinical
cure at 8 or 14 days.

DEFINITION Scabies is an infestation of the skin by the mite Sarcoptes scabiei.1

Typical sites of infestation are skin folds and flexor surfaces. In
adults, the most common sites are between the fingers and on the
wrists, although infection may manifest in elderly people as a
diffuse truncal eruption. In infants and children, the face, scalp,
palms, and soles are also often affected.

INCIDENCE/
PREVALENCE

Scabies is a common public health problem with an estimated
prevalence of 300 million cases worldwide, mostly affecting people
in developing countries, where prevalence can exceed 50%.2 In
industrialised countries it is most common in institutionalised
communities. Case studies suggest that epidemic cycles occur
every 7–15 years and that these partly reflect the population’s
immune status.

AETIOLOGY/
RISK FACTORS

Scabies is particularly common where there is social disruption,
overcrowding with close body contact, and limited access to
water.3 Young children, immobilised elderly people, people with
HIV/AIDS, and other medically and immunologically compromised
people are predisposed to infestation and have particularly high
mite counts.4

PROGNOSIS Scabies is not life threatening, but the severe, persistent itch and
secondary infections may be debilitating. Occasionally, crusted
scabies develops. This form of the disease is resistant to routine
treatment and can be a source of continued reinfestation and
spread to others. A search conducted by the author found no
reports of spontaneous remission.

AIMS OF
INTERVENTION

To eliminate the scabies mites and ova from the skin; to cure
pruritus (itching); to prevent reinfestation; to prevent spread to
other people.

OUTCOMES Clinical cure: Number of visible burrows and papular and vesicular
eruptions; pruritus. Parasitic cure: Presence of mites, ova, or
faecal pellets in skin scrapings under a magnifying lens or micro-
scope. Outcomes should be assessed 28–30 days after the start of
treatment, which is the time it takes for lesions to heal and for any
eggs and mites to reach maturity if treatment fails.

METHODS Clinical Evidence search and appraisal January 2003.
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QUESTION What are the effects of topical treatments?

OPTION PERMETHRIN

One systematic review has found that permethrin increases clinical and
parasitic cure after 28 days compared with crotamiton. The systematic
review found conflicting results between permethrin and lindane. One
subsequent RCT found limited evidence that permethrin increased clinical
cure at 14 days compared with ivermectin.

Benefits: We found no RCTs that compared permethrin versus placebo. We
found one systematic review (search date 1999, 6 RCTs)5 and one
subsequent RCT6 comparing permethrin versus other topical and
oral agents. Versus crotamiton: The review (2 RCTs, 194 people)
found that permethrin compared with crotamiton significantly
increased clinical cure rates after 28 days (2 RCTs; OR for failed
clinical cure with permethrin v crotamiton 0.21, 95% CI 0.10 to
0.47) and significantly increased parasitic cure after 28 days (1
RCT; 94 people; OR for failed parasitic cure with permethrin v

crotamiton 0.21, 95% CI 0.08 to 0.53).5 It found no significant
difference between permethrin and crotamiton in self reported
pruritus (1 RCT: OR for itch persistence with permethrin v with
crotamiton 0.38, 95% CI 0.12 to 1.19). Versus lindane: The
systematic review identified four RCTs that compared permethrin
with lindane.5 Overall, the review found that permethrin appeared to
be more effective than lindane in clinical cure after 28 days.
However, it found significant trial heterogeneity (P < 0.005). Two
RCTs (100 people; 52 people) included in the review found that
permethrin compared with lindane significantly reduced clinical
failure (OR for failed clinical cure of permethrin v lindane 0.14, 95%
CI 0.05 to 0.43; and 0.19, 95% CI 0.05 to 0.70) whereas two RCTs
(99 people; 467 people), including the largest RCT, found no
significant difference between permethrin and lindane (OR for failed
clinical cure of permethrin v lindane 0.8, 95% CI 0.21 to 3.14; and
0.93, 95% CI 0.60 to 1.42).5 Versus oral ivermectin: We found
one subsequent RCT that compared topical permethrin versus oral
ivermectin.6 The RCT (85 people attending an outpatient clinic in
India) assessed clinical cure at 14 days, and if not assessed as
completely cured at that time the same treatment was repeated. It
found that permethrin significantly decreased failed clinical cure
rate at 14 days compared with ivermectin (OR for failed clinical cure
of permethrin v ivermectin 0.12, 95% CI 0.04 to 0.39).

Harms: One RCT identified by the review reported five people with adverse
effects: two in the permethrin group (rash and possible diarrhoea)
and three in the lindane group (pruritic rash, papules, and diar-
rhoea).7 During 1990–1995, six adverse events were reported per
100 000 units distributed in the USA (1 central nervous system
adverse effect reported per 500 000 units of permethrin distrib-
uted).8 Resistance to permethrin seems to be rare8 (see harms of
lindane, p 2198).

Comment: None.
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OPTION LINDANE

One systematic review identified one RCT that found no significant
difference between lindane and crotamiton in clinical cure rates at 28
days. The systematic review found conflicting results with lindane
compared with permethrin after 28 days. Another small RCT identified by
the review found no significant difference between lindane and ivermectin
in cure rates at 15 days. One subsequent RCT found no significant
difference between lindane and ivermectin in failed clinical cure rates at
2 weeks, but found a higher proportion of people with failed clinical cure
with lindane than with ivermectin at 4 weeks. We found reports of rare,
serious adverse effects such as convulsions.

Benefits: We found no RCTs comparing lindane versus placebo. We found one
systematic review (search date 1999, 6 RCTs)5 comparing lindane
versus other topical and oral agents, and one subsequent RCT
comparing lindane versus ivermectin.9 Versus crotamiton: One
RCT (100 adults and children) identified by the review found no
significant difference in clinical cure rates at 28 days (OR for failed
clinical cure with crotamiton v lindane 0.41, 95% CI 0.15 to 1.10).5

However, confidence intervals are broad and a clinically important
difference cannot be ruled out. Versus permethrin: See benefits of
permethrin, p 2197. Versus oral ivermectin: One RCT10 (53
adults referred to hospital with scabies) identified by the review
found no significant difference between lindane and ivermectin in
clinical cure rates at 15 days (failed clinical cure 14/27 [52%] with
lindane v 12/26 [46%] with oral ivermectin; RR 0.89, 95% CI 0.51
to 1.55).5 One subsequent RCT compared topical lindane versus
ivermectin.9 It found no significant difference in failed clinical cure
rates between lindane and ivermectin at 2 weeks (failed clinical
cure rate 70/100 [70%] with ivermectin v 81/100 [81%] with
lindane; RR 0.86, 95% CI 0.74 to 1.01) but it found that ivermectin
significantly increased clinical cure rates at 4 weeks compared with
lindane (failed clinical cure rate 43/100 [43%] with ivermectin v

64/100 [64%] with lindane; RR 0.67, 95% CI 0.51 to 0.88).

Harms: One RCT identified by the review reported five people with adverse
effects: two in the permethrin group (rash and possible diarrhoea)
and three in the lindane group (pruritic rash, papules, and diar-
rhoea).7 One RCT identified by the review reported that six people
taking lindane had headaches, and one person each had head-
ache, hypotension, abdominal pain, and vomiting in the ivermectin
group.10 Case reports have reported rare severe adverse effects
(e.g. convulsions, other long term neurological complications, and
aplastic anaemia) particularly when lindane was applied to people
with extensive skin diseases and to children.11–13 Figures from the
World Health Organization Collaborating Centre for International
Drug Monitoring covering summary reports from 47 countries sug-
gest that lindane is more toxic than other preparations (see com-
ment below).14 Five convulsions were reported in people on benzyl
benzoate, two in people on crotamiton, 48 in people on lindane,
two in people on malathion, and 19 in people on permethrin.
Deaths reported on benzyl benzoate were none, crotamiton one,
lindane four, malathion none, and permethrin five.14 Resistance to
lindane has been reported in many countries.15
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Comment: Lindane was withdrawn from the market in the UK in 1995 because
of concern about possible adverse effects. The evidence linking
lindane with convulsions is suggestive but not conclusive.11–14 It is
difficult to draw firm conclusions on the relative occurrence of
severe adverse effects of different preparations reported to the
World Health Organization Collaborating Centre for International
Drug Monitoring because of incomplete information on incidence in
relation to use; however, lindane and permethrin appear possibly to
be more likely to be related to rare severe adverse effects. Safety
results from trials and observational studies need to be summa-
rised, particularly regarding additional risks in infants and pregnant
women.

OPTION CROTAMITON

One systematic review found that crotamiton was less successful in
terms of clinical and parasitic cure after 28 days compared with
permethrin. One systematic review identified one RCT that found no
significant difference between crotamiton and lindane in clinical cure
rates at 28 days.

Benefits: We found no RCTs comparing crotamiton versus placebo. We found
one systematic review (search date 1999, 3 RCTs) comparing
crotamiton versus other topical agents.5 Crotamiton versus
permethrin: See benefits of permethrin, p 2197. Crotamiton
versus lindane: See benefits of lindane, p 2198.

Harms: The RCTs reported no serious adverse effects5 (see harms of
lindane, p 2198).

Comment: None.

OPTION MALATHION

One systematic review found no RCTs on the effects of malathion. Case
series have reported cure rates in scabies of over 80%.

Benefits: We found one systematic review (search date 1999) that identified
no RCTs.5

Harms: We found no RCTs (see harms of lindane, p 2198).

Comment: Case series suggest that malathion is effective in curing infestation
with scabies, with a cure rate of over 80% of people at 4
weeks.16–18 The safety results from trials and observational studies
need to be systematically reviewed, particularly with regard to
additional risks in infants and pregnant women.

OPTION BENZYL BENZOATE

One systematic review identified one small RCT that found no significant
difference between benzyl benzoate and ivermectin in clinical cure rates
at 30 days. One subsequent RCT found that benzyl benzoate reduced
clinical cure at 30 days compared with ivermectin. One systematic review
identified one RCT that found no significant difference between benzyl
benzoate and sulphur ointment in clinical cure at 8 or 14 days.
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Benefits: We found no RCTs comparing benzyl benzoate versus placebo. We
found one systematic review (search date 1999, 2 RCTs, 202 people)
comparing benzyl benzoate versus other agents5 and one subsequent
RCT comparing ivermectin and benzyl benzoate.19 Versus oral
ivermectin: The systematic review identified one RCT20 and we found
one subsequent RCT19 (see benefits of oral ivermectin, p 2201).
Versus sulphur ointment: One RCT identified by the review compared
benzyl benzoate versus sulphur ointment (158 adults and children
identified in a house to house survey of a semi-urban area of India).21

It found no significant difference in the number of people with appar-
ently cured lesions by 8 days (AR 68/89 [76%] with benzyl benzoate v

45/69 [65%] with sulphur ointment; RR 1.17, 95% CI 0.95 to 1.33) or
by 14 days (AR 81/89 [91%] with benzyl benzoate v 67/69 [97%] with
sulphur ointment; RR 0.94, 95% CI 0.86 to 1.01).

Harms: Both RCTs comparing benzyl benzoate versus oral ivermectin found
that about a quarter of people treated with benzyl benzoate reported
a transient increase in pruritus and dermatitis.19,20 See harms of
lindane, p 2198.

Comment: Non-randomised trials suggest benzyl benzoate has variable effec-
tiveness (as low as 50%).22,23 The low cure rate may be related to
the concentration of the preparation and resistance of the mite to
benzyl benzoate.

OPTION SULPHUR COMPOUNDS

One systematic review identified one RCT that found no significant
difference between sulphur ointment and benzyl benzoate in clinical cure
at 8 or 14 days.

Benefits: We found no RCTs comparing sulphur compounds versus placebo.
Versus benzyl benzoate: We found one RCT (see benefits of
benzyl benzoate, p 2200).21

Harms: Use of sulphur has been associated with increased local irritation in
about a quarter of cases.13

Comment: None.

QUESTION What are the effects of systemic treatments?

OPTION ORAL IVERMECTIN

One systematic review identified one RCT that found that ivermectin
increased clinical cure rates after 7 days compared with placebo. Another
small RCT identified by the review found no significant difference
between ivermectin and benzyl benzoate in clinical cure rates at 30 days.
One subsequent RCT found that ivermectin increased clinical cure rates
at 30 days compared with benzyl benzoate. One systematic review
identified one small RCT that found no significant difference between
ivermectin and lindane in cure rates at 15 days. One subsequent RCT
found no significant difference between ivermectin and lindane in failed
clinical cure rates at 2 weeks, but found that ivermectin increased
clinical cure rates at 4 weeks. One RCT found limited evidence that
ivermectin reduced clinical cure at 14 days compared with permethrin.
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Experience suggests that oral ivermectin is safe in younger adults being
treated for onchocerciasis, but no such experience exists for children and
there have been reports of increased risk of death in elderly people.

Benefits: We found one systematic review (search date 1999, 3 RCTs)5 and
three subsequent RCTs6,9,19 comparing oral ivermectin versus pla-
cebo or other agents. Versus placebo: One RCT (55 young adults
and children aged > 5 years) identified by the review found that oral
ivermectin significantly increased clinical cure rates after 7 days
compared with placebo (23/29 [79%] with oral ivermectin v 4/26
[15%] with placebo; RR 5.2, 95% CI 2.1 to 12.9; NNT 2, 95% CI 1
to 3).5 Versus benzyl benzoate: One small RCT (44 adults and
children) identified by the review found no significant difference in
clinical cure rates at 30 days (16/23 [70%] with oral ivermectin v

10/21 [48%] with benzyl benzoate; RR 1.5, 95% CI 0.9 to 2.5).20

One subsequent small RCT (58 adults and children) found that oral
ivermectin significantly increased clinical cure rates at 30 days
compared with benzyl benzoate (27/29 [93%] with oral ivermectin
v 14/29 [48%] with benzyl benzoate; RR 1.9, 95% CI 1.3 to 2.8).19

Versus lindane: See benefits of lindane, p 2198. Versus
permethrin: See benefits of permethrin, p 2197.

Harms: One RCT identified by the review reported that six people had
headaches in the lindane group (out of 27 people), and one person
each had headache, hypotension, abdominal pain, and vomiting in
the ivermectin group (out of 26 people).10 One RCT reported no
adverse effects for oral ivermectin, whereas 7/29 (24%) people
taking benzyl benzoate had a mild to moderate increase in skin
irritation by day 2 of treatment.19 One RCT comparing ivermectin
versus lindane reported one headache in the ivermectin group.9

Oral ivermectin has been used widely in adults with onchocerciasis,
and even with repeated doses serious adverse effects have been
rare.24,25 Summary reports to the World Health Organization Col-
laborating Centre for International Drug Monitoring from five coun-
tries indicate that it is associated with rare severe side effects,
including three convulsions and eight deaths.26 We found no good
evidence about its safety in children. An increased risk of death has
been reported among elderly people taking oral ivermectin for
scabies in a long term care facility.27 It is not clear whether this was
caused by oral ivermectin, interactions with other scabicides
(including lindane and permethrin), or other treatments such as
psychoactive drugs. Other studies reported no such complications
from its use in elderly people.28

Comment: Case series suggest that oral ivermectin may be effective when
included in the treatment of hyperkeratotic crusted scabies (also
known as Norwegian scabies)29–31 and in people with concomitant
HIV disease.4 The RCT comparing oral ivermectin versus placebo
assessed outcomes 7 days after the intervention was administered,
which may be an insufficient time in which to achieve cure.5
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Squamous cell carcinoma of the skin
(non-metastatic)

Search date May 2003
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INTERVENTIONS

PREVENTION
Likely to be beneficial
Sunscreens (daily v discretionary

use) . . . . . . . . . . . . . . . . .2205
Sunscreens to prevent

development of new solar
keratoses (v placebo) . . . . .2205

TREATMENT
Unknown effectiveness
Micrographically controlled surgery

(compared with standard surgical
excision) . . . . . . . . . . . . . .2206

Optimal primary excision
margin . . . . . . . . . . . . . . .2206

Radiotherapy after surgery
(compared with surgery
alone). . . . . . . . . . . . . . . .2207

See glossary, p 2207

Key Messages

Prevention
¶ Sunscreens in prevention (daily v discretionary use) One RCT in adults in

a subtropical community in Queensland, Australia found that daily compared
with discretionary use of sunscreen on the head, neck, arms, and hands
reduced the incidence of squamous cell carcinoma after 4.5 years.

¶ Sunscreens to prevent development of new solar keratoses (v placebo)
One RCT in people aged over 40 years living in Victoria, Australia who had
previous solar keratoses (a risk factor for squamous cell carcinoma) found that
daily sunscreen reduced the incidence of new solar keratoses after 7 months
compared with placebo.

Treatment
¶ Micrographically controlled surgery (compared with standard surgical

excision) We found no RCTs or observational studies of sufficient quality
comparing the effects of micrographically controlled surgery versus standard
primary surgical excision on local recurrence rates.

¶ Optimal primary excision margin We found no RCTs or observational studies
of sufficient quality relating size of primary excision margin to local recurrence
rate.

¶ Radiotherapy after surgery (compared with surgery alone) We found no
RCTs or observational studies of sufficient quality comparing the effects of
radiotherapy after surgery versus surgery alone on local recurrence rates.
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DEFINITION Cutaneous squamous cell carcinoma is a malignant tumour of
keratinocytes arising in the epidermis, showing histological evi-
dence of dermal invasion.

INCIDENCE/
PREVALENCE

Incidence rates are often derived from surveys because few cancer
registries routinely collect notifications of squamous cell carcinoma
of the skin. Incidence rates on exposed skin vary markedly around
the world according to skin colour and latitude, and range from
negligible rates in black populations and white populations living at
high latitudes to rates of about 1000/100 000 in white residents of
tropical Australia.1

AETIOLOGY/
RISK FACTORS

People with fair skin colour who sunburn easily without tanning,
people with xeroderma pigmentosum (see glossary, p 2207),2–4

and those who are immunosuppressed5 are susceptible to squa-
mous cell carcinoma. The strongest environmental risk factor for
squamous cell carcinoma is chronic sun exposure. Cohort and case
control studies have found that the risk of squamous cell carcinoma
is three times greater in people with fair skin colour, a propensity to
burn on initial exposure to sunlight, or a history of multiple sun-
burns. Clinical signs of chronic skin damage, especially solar kera-
toses, are also risk factors for cutaneous squamous cell carci-
noma.3,4 In people with multiple solar keratoses (> 15), the risk of
squamous cell carcinoma is 10–15 times greater than in people
with no solar keratoses.3,4

PROGNOSIS Prognosis is related to the location and size of tumour, histological
pattern, depth of invasion, perineural involvement, and immuno-
suppression.6,7 A worldwide review of 95 case series, each com-
prising at least 20 people, found that the overall metastasis rate for
squamous cell carcinoma on the ear was 11% and on the lip 14%,
compared with an average for all sites of 5%.7 A review of 71 case
series found that lesions less than 2 cm in diameter compared with
lesions greater than 2 cm have less than half the local recurrence
rate (7% v 15%), and less than a third of the rate of metastasis
(9% v 30%).7

AIMS OF
INTERVENTION

To prevent the occurrence of squamous cell carcinoma; to achieve
cure by eradicating local disease including microinvasive disease; to
reduce mortality.

OUTCOMES Prevention: Incidence of cutaneous squamous cell carcinoma;
mortality from squamous cell carcinoma. Primary excision: Local
recurrence; survival; cosmetic outcome. Radiotherapy after
surgery: Local recurrence; regional recurrence; survival.

METHODS Clinical Evidence search and appraisal May 2003, including a
search for observational studies. The authors performed a supple-
mentary search in December 2002 of reference lists of all identified
review articles and relevant sections of dermatology textbooks.

Squamous cell carcinoma of the skin (non-metastatic)
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QUESTION Does the use of sunscreen help to prevent cutaneous
squamous cell carcinoma?

Adèle Green

OPTION SUNSCREEN

One RCT in people aged over 40 years living in Australia who had previous
solar keratoses (a risk factor for squamous cell carcinoma) found that
daily sunscreen for 7 months reduced the incidence of new solar
keratoses compared with placebo. One RCT in adults in a subtropical
community in Queensland, Australia found that daily compared with
discretionary use of sunscreen on the head, neck, arms, and hands
reduced the incidence of squamous cell carcinoma after 4.5 years.

Benefits: We found no systematic review. Versus placebo: One RCT (588
people with previous solar keratoses, aged > 40 years, living in
Victoria, Australia) found that, compared with placebo, daily use of
sunscreen significantly reduced the risk of new solar keratoses over
7 months (mean number of new lesions per person: 1.6 with
sunscreen v 2.3 with placebo; RR 0.62, 95% CI 0.54 to 0.71), and
significantly increased lesion remission (OR 1.5, 95% CI 1.3 to
1.8).8 Daily versus discretionary use: One RCT (1621 adults in a
subtropical community in Queensland, Australia) compared daily
sunscreen (sun protection factor 15+) versus sunscreen at their
usual discretionary rate.9 People allocated to daily sunscreen were
told to apply it to the head, neck, arms, and hands every morning
and to reapply it after heavy sweating, bathing, or long sun expo-
sure. They were reminded of this advice every 3 months by research
staff when sunscreen supplies were replenished. The RCT found
that daily sunscreen significantly reduced the incidence of squa-
mous cell carcinoma tumours after 4.5 years compared with
discretionary sunscreen (22 people with 28 new squamous cell
carcinomas with daily sunscreen v 25 people with 46 new squa-
mous cell carcinomas with discretionary sunscreen use; RR 0.61,
95% CI 0.46 to 0.81). Subgroup analysis found no significant
difference between people with a history of skin cancer and those
without.9 However, confidence intervals were wide, suggesting that
the subgroup analysis may have lacked sufficient power to rule out
a clinically important difference.

Harms: Daily sunscreen caused contact allergy in a small proportion of
users (< 10%)8,10 and skin irritation in a variable proportion of users
(2–15%).8,9,10 In the placebo controlled RCT, no people tested were
allergic to the active ingredients of sunscreen, but irritant reactions
both to active sunscreen and the control base cream were
observed.8,10 The RCT of regular versus discretionary use found that
daily sunscreen use was not associated with greater sun exposure,
including recreational exposure.9 However, another RCT assessing
sun exposure times among young adults who used sunscreen while
intentionally exposing themselves to the sun (“sunbathing”) found
that a sun protection factor 30 sunscreen compared with a sun
protection factor 10 sunscreen was associated with significantly
longer exposure times.11

Squamous cell carcinoma of the skin (non-metastatic)
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Comment: In a long term prevention trial with skin cancer as the outcome,
placebo sunscreen may be regarded as unethical. It would also be
difficult to mask treatment allocation.

QUESTION What is the optimal margin for primary excision of
cutaneous squamous cell carcinoma?

Robin Marks

OPTION OPTIMAL PRIMARY EXCISION MARGIN

We found no RCTs or observational studies of sufficient quality relating
size of primary excision margin to local recurrence rate.

Benefits: We found no systematic review or RCTs assessing different excision
margins at any sites measuring local recurrence (see comment
below).

Harms: We found no RCTs. As with all kinds of surgery, there is a potential
for tissue destruction and scarring — particularly of vital structures
such as eyelids, lip margins, and motor and sensory nerves.

Comment: One prospective case series using micrographically controlled sur-
gery (see glossary, p 2207) assessed excision margins in relation to
histological extension of the tumour and found a 95% clearance
rate of squamous cell carcinomas less than 2 cm in diameter with a
margin of 4 mm of normal skin, and a 96% clearance rate of
tumours greater than 2 cm with a margin of 6 mm.12 The sites of
scalp, ears, eyelid, nose, and lip were found to have more deeply
invasive tumours. Numerous case series suggest that primary
excision of cutaneous squamous cell carcinoma has a likelihood of
local recurrence varying from 5–20% depending on tumour size,
site, histopathological differentiation, perineural involvement, and
depth of invasion.7,13–18

QUESTION Does micrographically controlled surgery result in lower
rates of local recurrence than standard primary
excision?

OPTION MICROGRAPHICALLY CONTROLLED SURGERY VERSUS
PRIMARY EXCISION

We found no RCTs or observational studies of sufficient quality comparing
the effects of micrographically controlled (Mohs’) surgery versus standard
primary surgical excision on local recurrence rates.

Benefits: We found no systematic review or RCTs (see comment below).

Harms: Although we found no RCTs, it is thought that with all kinds of
surgery there is potential for tissue destruction and scarring particu-
larly of vital structures such as eyelids, lip margins, and motor and
sensory nerves. However, Mohs’ microscopic surgery (see glossary,
p 2207) is considered more tissue sparing because of its specificity
in determining the amount of normal surrounding tissue removed.

Squamous cell carcinoma of the skin (non-metastatic)
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Comment: A review of case series since 1940 suggested a local recurrence rate of
3% after Mohs’ surgery compared with 8% after primary excision of
cutaneous squamous cell carcinoma. However, the evidence must be
treated with caution because of differing study quality, the long time
period covered, and potential differences between people treated with
Mohs’ surgery and those treated with non-Mohs’ surgery.7 A site
specific comparison found lower 5 year local recurrence rates after
Mohs’ surgery than after primary excision for squamous cell carcinoma
of the lip (2% with Mohs’ v 16% with primary excision) and of the ear
(5% with Mohs’ v 19% with primary excision).7

QUESTION Does radiotherapy after surgery effect local recurrence
of cutaneous squamous cell carcinoma?

Adèle Green

OPTION RADIOTHERAPY AFTER SURGERY

We found no RCTs or observational studies of sufficient quality comparing
the effects of radiotherapy after surgery versus surgery alone on local
recurrence rates.

Benefits: We found no systematic review or RCTs (see comment below).

Harms: Although not measured, there is the potential for long term scar
deterioration with postradiation depigmentation and gradual devel-
opment of chronic radiodermatitis, including telangiectasiae, thin-
ning of the skin, and hyperkeratosis (see glossary, p 2207).

Comment: In rare instances, squamous cell carcinomas cannot be excised
completely and these have recurrence rates of over 50%.19,20 Case
series of inadequately excised squamous cell carcinomas, espe-
cially those with microscopic perineural invasion (see glossary,
p 2207) found at the time of curative surgery, have reported
recurrence rates of 20–25% after 5 years when surgery was
followed by radiotherapy.21,22 Ability to detect advanced perineural
invasion can be enhanced by computerised tomography or mag-
netic resonance imaging.23

GLOSSARY
Hyperkeratosis Increased scaling on the surface of the skin.
Micrographically controlled surgery Does not use standard excision margins as
the basis for achieving tumour clearance. The visible tumour and a thin margin of
apparently normal skin are removed, mapped, and examined microscopically using
a specialised sectioning technique at the time of surgery, and the surgery continues
until there is microscopic confirmation of complete tumour clearance, at which
stage the wound is closed.24

Perineural invasion Tumour invasion along (not in) a nerve.
Radiodermatitis Chronic non-malignant changes in the skin due to excessive
radiation.
Telangiectasiae Permanently dilated small blood vessels in the skin.
Xeroderma pigmentosum An inherited disorder with defective repair of DNA
damage caused by ultraviolet radiation, resulting in sun related skin cancers of all
types at an early age.
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Warts
Search date September 2003

Michael Bigby, Sam Gibbs, Ian Harvey, and Jane Sterling

QUESTIONS

Effects of treatments . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .2211

INTERVENTIONS

Beneficial
Topical treatments containing

salicylic acid . . . . . . . . . . .2221

Likely to be beneficial
Cryotherapy . . . . . . . . . . . . .2214
Contact immunotherapy

(dinitrochlorobenzene) . . . .2218

Unknown effectiveness
Carbon dioxide laser . . . . . . .2213
Cimetidine . . . . . . . . . . . . . .2213
Distant healing . . . . . . . . . . .2215
Hypnotic suggestion . . . . . . .2216
Inosine pranobex. . . . . . . . . .2218
Intralesional bleomycin . . . . .2211
Levamisole . . . . . . . . . . . . . .2219

Photodynamic treatment . . . .2219
Pulsed dye laser . . . . . . . . . .2221
Surgical procedures. . . . . . . .2222
Systemic interferon � . . . . . .2218

Unlikely to be beneficial
Homeopathy. . . . . . . . . . . . .2216

To be covered in future updates
5-Fluorouracil
Formaldehyde
Imiquimod
Intralesional interferon �
Podophyllin
Systemic retinoids

See glossary, p 2222

Key Messages

Treatments
¶ Topical treatments containing salicylic acid One systematic review has

found that simple topical treatments containing salicylic acid increase com-
plete wart clearance, successful treatment, or loss of one or more warts after
6–12 weeks compared with placebo. The review identified two RCTs comparing
salicylic acid versus cryotherapy. These found no significant difference in the
proportion of people with wart clearance at 3–6 months.

¶ Cryotherapy One systematic review of two small RCTs found no significant
difference between cryotherapy and placebo or no treatment in the proportion
of people with wart clearance after 2–4 months. However, the RCTs may have
been too small to detect a clinically important difference. The review identified
two RCTs that found no significant difference between cryotherapy and salicylic
acid in the proportion of people with wart clearance at 3–6 months. The review
found that aggressive cryotherapy increased the proportion of people with wart
clearance after 1–3 months compared with gentle cryotherapy.

¶ Contact immunotherapy (dinitrochlorobenzene) One systematic review
found that contact immunotherapy using dinitrochlorobenzene increased wart
clearance compared with placebo.

¶ Carbon dioxide laser One systematic review identified no RCTs on the effects
of carbon dioxide laser.

S
kin

disorders
2209

Clin Evid 2004;11:2209–2223. BMJ Publishing Group Ltd 2004



¶ Cimetidine Three small RCTs provided insufficient evidence to compare
cimetidine versus placebo, and one small RCT provided insufficient evidence to
compare cimetidine versus local treatments. One small RCT found that cime-
tidine plus levamisole increased wart clearance at 12 weeks compared with
cimetidine alone.

¶ Distant healing One RCT provided insufficient evidence to compare distant
healing versus no treatment.

¶ Hypnotic suggestion We found no RCTs on the effects of hypnotic suggestion
in the clearance of warts.

¶ Inosine pranobex One RCT provided insufficient evidence about the effects of
inosine pranobex on wart clearance.

¶ Intralesional bleomycin RCTs found conflicting evidence on the effects of
intralesional bleomycin. Two RCTs found that intralesional bleomycin
increased the number of warts cured after 6 weeks compared with placebo.
One RCT found no significant difference between bleomycin and placebo in
the proportion of people with wart clearance after 30 days, and another RCT
found weak evidence that bleomycin cured fewer warts than placebo after 3
months. A fifth RCT found no significant difference between different
concentrations of bleomycin in the proportion of warts cured after
3 months.

¶ Levamisole Two RCTs and one CCT provided insufficient evidence on the
effects of levamisole compared with placebo on the clearance of warts. One
RCT found that levamisole plus cimetidine increased wart clearance at
12 weeks compared with cimetidine alone.

¶ Photodynamic treatment RCTs provided insufficient evidence on the effects
of photodynamic treatment on wart clearance.

¶ Pulsed dye laser One RCT provided insufficient evidence on the effects of
pulsed dye laser.

¶ Surgical procedures One systematic review identified no RCTs on the effects
of surgical procedures on wart clearance.

¶ Systemic interferon � We found no RCTs of sufficient quality on the effects of
systemic interferon �.

¶ Homeopathy Two RCTs found no significant difference between homeopathy
and placebo in the proportion of people with wart clearance after 8–18
weeks.

DEFINITION Non-genital warts (verrucas) are an extremely common, benign,
and usually self limiting skin disease. Infection of epidermal cells
with the human papillomavirus results in cell proliferation and a
thickened, warty papule on the skin. Any area of skin can be
infected, but the most common sites involved are the hands and
feet. Genital warts are not covered in this review (see chapter on
genital warts, p 2089).

INCIDENCE/
PREVALENCE

There are few reliable, population based data on the incidence and
prevalence of non-genital warts. Prevalence probably varies widely
between different age groups, populations, and periods of time. Two
large population based studies found prevalence rates of 0.84% in
the USA1 and 12.9% in Russia.2 Prevalence is highest in children
and young adults, and two studies in school populations have
shown prevalence rates of 12% in 4–6 year olds in the UK3 and 24%
in 16–18 year olds in Australia.4
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AETIOLOGY/
RISK FACTORS

Warts are caused by human papillomavirus, of which there are over
70 different types. They are most common at sites of trauma, such
as the hands and feet, and probably result from inoculation of virus
into minimally damaged areas of epithelium. Warts on the feet can
be acquired from walking barefoot in communal areas where other
people walk barefoot. One observational study (146 adolescents)
found that the prevalence of warts on the feet was 27% in those
that used a communal shower room compared with 1.3% in those
that used the locker room.5 Warts on the hand are also an
occupational risk for butchers and meat handlers. One cross-
sectional survey (1086 people) found that the prevalence of warts
on the hand was 33% in abattoir workers, 34% in retail butchers,
20% in engineering fitters, and 15% in office workers.6 Immuno-
suppression is another important risk factor. One observational
study in immunosuppressed renal transplant recipients found that
at 5 years or longer after transplantation 90% had warts.7

PROGNOSIS Non-genital warts in immunocompetent people are harmless and
usually resolve spontaneously as a result of natural immunity within
months or years. The rate of resolution is highly variable and
probably depends on several factors, including host immunity, age,
human papillomavirus type, and site of infection. One cohort study
(1000 children in long stay accommodation) found that two thirds
of warts resolved without treatment within a 2 year period.8 One
systematic review (search date 2000, 17 RCTs) comparing local
treatments versus placebo found that about 30% of people using
placebo (range 0–73%) had no warts after about 10 weeks (range
4–24 weeks).9

AIMS OF
INTERVENTION

To eliminate warts, with minimal adverse effects.

OUTCOMES Wart clearance (generally accepted as complete eradication of
warts from the treated area); adverse effects of treatment;
recurrence.

METHODS Clinical Evidence search and appraisal September 2003 and hand
searches by the contributors. We have reported wart clearance
where possible. However, some RCTs reported outcomes such as
number of warts cured or loss of single warts. Where RCTs have
reported outcomes other than wart clearance this has been high-
lighted in the text.

QUESTION What are the effects of treatments?

OPTION INTRALESIONAL BLEOMYCIN

Sam Gibbs, Ian Harvey, and Jane Sterling

RCTs found conflicting evidence on the effects of intralesional bleomycin.
Two RCTs found that intralesional bleomycin increased the number of
warts cured after 6 weeks compared with placebo. One RCT found no
significant difference between bleomycin and placebo in the proportion of
people with wart clearance after 30 days, and another RCT found weak
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evidence that bleomycin cured fewer warts than placebo after 3 months.
A fifth RCT found no significant difference between different
concentrations of bleomycin in the proportion of warts cured after 3
months.

Benefits: We found one systematic review (search date 2000, 5 RCTs, 159
people).9 The review did not perform a meta-analysis because of
trial heterogeneity. Versus placebo: Four RCTs (133 people) iden-
tified by the review compared intralesional bleomycin versus
placebo.10–13 The first RCT (24 adults with warts unsuccessfully
treated for > 3 months) compared bleomycin 0.1% versus saline
placebo.10 Matched pairs of warts on the left and right side of the
body were injected with bleomycin or saline. It found that bleomycin
significantly increased the proportion of people with a more favour-
able response (not defined) after 6 weeks compared with placebo
(21/24 [88%] with bleomycin v 3/24 [13%] with placebo;
P < 0.001) and increased the number of warts cured after 6 weeks
(34/59 [58%] with bleomycin v 6/59 [10%] with placebo;
P < 0.001).10 The second small RCT (16 people) found that bleo-
mycin 0.1% significantly increased the number of warts cured at
6 weeks compared with placebo (31/38 [82%] with bleomycin v

16/46 [34%] with placebo; P < 0.001; see comment below).11 The
third RCT (62 adults) compared four groups: bleomycin 0.1% in
saline, bleomycin 0.1% in oil, saline placebo, and sesame oil
placebo.12 It found no significant difference between individual
groups (P value not reported) but combined results for bleomycin
compared with combined results for placebo found significantly
fewer warts cured with bleomycin after 3 months (4/22 [18%] with
bleomycin in saline v 5/22 [23%] with bleomycin in oil v 8/19 [42%]
with saline placebo v 5/11 [46%] with sesame oil placebo;
P = 0.018; see comment below). The fourth RCT (31 people),
which compared 0.1% bleomycin versus placebo, found no signifi-
cant difference in the proportion of people with wart clearance after
30 days (15/16 [94%] with bleomycin v 11/15 [73%] with placebo;
RR 1.28, 95% CI 0.92 to 1.78).13 Different concentrations of
bleomycin: The fifth RCT (26 adults) found no significant difference
between bleomycin 0.25, 0.5, and 1.0% in the proportion of warts
cured after 3 months (11/15 [73%] with 0.25% v 26/30 [86%] with
0.5% v 25/34 [74%] with 1.0%; P > 0.05; see comment below).14

Harms: Versus placebo: In the first RCT, one person withdrew because of
pain during injection and one withdrew because of pain after
injection.10 The third RCT reported dullness, pain, swelling, or
bleeding in 19/62 (31%) of all participants but did not specify which
treatment they received.12 The other RCTs found that pain was
experienced by most people (no further data reported).11,14 In two
of the RCTs, local anaesthetic was used routinely before the
injection of bleomycin.11,13 Different concentrations of
bleomycin: The RCT comparing different concentrations of bleomy-
cin reported pain at the injection site in most people, irrespective of
dose (no further data reported).14

Comment: The results of two of the RCTs should be interpreted with caution as
they randomised people but analysed number of warts cured rather
than proportion of people cured.11,12 In the RCT comparing different
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concentrations of bleomycin, the disparity in the number of warts
assessed in each group could be explained by the exclusion of warts
that spontaneously regressed from the analysis, and by a high
withdrawal rate in people receiving bleomycin 0.25%.14

OPTION CARBON DIOXIDE LASER

Sam Gibbs, Ian Harvey, and Jane Sterling

One systematic review identified no RCTs on the effects of carbon dioxide
laser.

Benefits: One systematic review (search date 2000) identified no RCTs.9

Harms: We found no RCTs.

Comment: None.

OPTION CIMETIDINE

Michael Bigby

Three small RCTs provided insufficient evidence to compare cimetidine
versus placebo, and one small RCT provided insufficient evidence to
compare cimetidine versus local treatments. One small RCT found that
cimetidine plus levamisole increased wart clearance at 12 weeks
compared with cimetidine alone.

Benefits: We found no systematic review. Versus placebo: We found three
small RCTs.15–17 The first RCT (39 people aged > 15 years), which
compared cimetidine 2400 mg daily versus placebo, found no
significant difference in the proportion of people with wart clearance
after 12 weeks (5/19 [26%] with cimetidine v 1/20 [5%] with
placebo; RR 3.14, 95% CI 0.75 to 5.66).15 The second RCT (54
people), which compared cimetidine (400 mg 3 times daily) versus
placebo, found no significant difference in the proportion of people
with wart clearance after 12 weeks (10/36 [27%] with cimetidine v

4/18 [22%] with placebo; RR 1.3, 95% CI 0.5 to 3.4).16 The third
RCT (70 women and children), which compared cimetidine
25–40 mg/kg versus placebo, found no significant difference in the
proportion of people with wart clearance after 3 months (9/35
[26%] with cimetidine v 8/35 [23%] with placebo; RR 1.1, 95%
CI 0.5 to 2.6).17 Versus local treatments: One small RCT (13
people) compared cimetidine 30–40 mg/kg versus topical treat-
ment (cryotherapy [see glossary, p 2222], salicylic acid, and other
[not specified]).18 It found no significant difference between cime-
tidine and topical treatments in the proportion of people with wart
clearance after 8 weeks (2/6 [33%] with cimetidine v 3/7 [42%]
with topical treatments; RR 0.78, 95% CI 0.19 to 3.21).
Cimetidine plus levamisole: See benefits of levamisole, p 2219.

Harms: Versus placebo: Two of the RCTs, which compared cimetidine
versus placebo, found no adverse effects associated with cimeti-
dine.16,17 The third RCT found no significant difference between
cimetidine and placebo in the proportion of people with gastroin-
testinal symptoms, fatigue, dyspnoea, or hair thinning (5/19 [26%]
with cimetidine v 5/21 [24%] with placebo).15 Versus local
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treatments: In the RCT comparing cimetidine with local treat-
ments, 1/6 [17%] people taking cimetidine developed watery, green
diarrhoea, and 1/6 [17%] had a rash and abdominal pain.18

Cimetidine plus levamisole: See harms of levamisole, p 2219.

Comment: The RCTs may have been too small to exclude a clinically important
difference between treatments.15–18

OPTION CRYOTHERAPY

Sam Gibbs, Ian Harvey, and Jane Sterling

One systematic review of two small RCTs found no significant difference
between cryotherapy and placebo or no treatment in the proportion of
people with wart clearance after 2–4 months. However, the RCTs may
have been too small to detect a clinically important difference. The
review identified two RCTs that found no significant difference between
cryotherapy and salicylic acid in the proportion of people with wart
clearance at 3–6 months. The review found that aggressive cryotherapy
increased the proportion of people with wart clearance after 1–3 months
compared with gentle cryotherapy.

Benefits: We found one systematic review (search date 2000, 13 RCTs,
1389 people).9 Versus placebo or no treatment: The review
found no significant difference between cryotherapy (see glossary,
p 2222) and topical placebo cream or no treatment in the propor-
tion of people with wart clearance at 2–4 months (2 RCTs, 69
people: 11/31 [35%] with cryotherapy v 13/38 [34%] with placebo
or no treatment; RR 0.95, 95% CI 0.49 to 1.84).9 Versus
photodynamic treatment: One RCT identified by the review (28
adults receiving topical salicylic acid) compared cryotherapy versus
four different types of photodynamic treatment (see glossary,
p 2222) (3 episodes of white light photodynamic treatment, 1
episode of white light photodynamic treatment, 3 episodes of red
light photodynamic treatment, and 3 episodes of blue light photo-
dynamic treatment).19 It found that cryotherapy reduced the
number of warts significantly less than white light or red light
photodynamic treatment after 4–6 weeks (20% with cryotherapy v

73% with white photodynamic treatment 3 times [P < 0.01] v 71%
with white photodynamic treatment once [P value not reported] v

42% with red light photodynamic treatment 3 times [P = 0.03]).
Versus salicylic acid: The review found no significant difference
between cryotherapy and salicylic acid in the proportion of people
with wart clearance at 3–6 months (2 RCTs, 320 people: 107/165
[65%] with cryotherapy v 96/155 [62%] with salicylic acid;
RR 1.04, 95% CI 0.88 to 1.22).9 Aggressive versus gentle
cryotherapy (defined by length of freeze): Four RCTs (592
adults) identified by the review found that aggressive compared with
gentle cryotherapy significantly increased the proportion of people
with wart clearance after 1–3 months (159/304 [52%] with aggres-
sive cryotherapy v 89/288 [31%] with gentle cryotherapy; RR 1.68,
95% CI 1.37 to 2.06; NNT 5, 95% CI 4 to 7).9 Definitions of
aggressive and gentle differed and some RCTs included warts that
were resistant to treatment and others did not. Interval between
freezes: Three RCTs (313 people) identified by the review found no
significant difference between cryotherapy at 2, 3, or 4 weekly
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intervals in wart clearance at the end of the trial (not specified).9

Number of freezes: One RCT (115 people not cured after 3
months of 3 weekly cryotherapy) identified by the review found no
significant difference between no further treatment and prolonging
cryotherapy for a further 3 months in the proportion of people with
wart clearance (after a total of 6 months: 43% with no further
treatment v 38% with prolonged cryotherapy; no further data
reported to calculate RR).9

Harms: Versus placebo or no treatment: The review did not report on
harms. Versus photodynamic treatment: In the RCT comparing
cryotherapy versus photodynamic treatment, one person receiving
cryotherapy withdrew because of pain.19 Photodynamic treatment
was associated with burning and itching during the first few minutes
of treatment and mild discomfort throughout treatment in all people
receiving it. Versus salicylic acid: The review did not report on
harms. Aggressive versus gentle cryotherapy: One RCT identi-
fied by the review found that aggressive compared with gentle
cryotherapy significantly increased pain or blistering (64/100 [64%]
with aggressive cryotherapy v 44/100 [44%] with gentle cryo-
therapy; RR 1.44, 95% CI 1.14 to 1.75; NNH 5, 95% CI 3 to 16).20

Five people withdrew from the aggressive group and one from the
gentle group because of pain and blistering. Interval between
freezes: One RCT identified by the review found that cryotherapy at
1 weekly intervals was associated with pain, blistering, or both in
29% of people; at 2 weekly intervals in 7%; and at 3 weekly intervals
in 0% (no further data reported).21 Number of freezes: The review
did not report on harms.

Comment: The evidence from available RCTs about cryotherapy is both limited
and contradictory. Heterogeneity of study design, methodology, and
the populations included make it extremely difficult to draw firm
conclusions.9 For instance, some RCTs identified by the review
included all types of warts on the hands and feet in all age groups,
whereas others were more selective and simply looked at hand
warts, or excluded certain groups such as mosaic plantar warts or
warts that were resistant to treatment. Of particular note is the
likelihood that wart clinic populations used for these studies might
have had different characteristics in different periods of time. For
instance, hospital based studies carried out in the 1970s in the UK
would have included a higher proportion of people with warts that
had never been treated before, which have a greater chance of
cure, spontaneous resolution, or both. In the 1980s and 1990s
more people with warts were being treated in primary care; conse-
quently, the people included in hospital based RCTs were more likely
to have warts that were resistant to treatment, with correspondingly
lower cure rates.

OPTION DISTANT HEALING

Michael Bigby

One RCT provided insufficient evidence to compare distant healing versus
no treatment.
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Benefits: We found no systematic review. One double blind RCT (84 people)
compared distant healing (see glossary, p 2222) (see comment
below) versus no treatment.22 Wart clearance was not reported. It
found no significant difference between distant healing and no
treatment in proportion of warts at 6 weeks (increase of 0.2 warts
with distant healing v decrease of 1.1 warts with no treatment;
P = 0.25) or in mean change in size of three representative warts.

Harms: The RCT gave no information on adverse effects.22

Comment: In the RCT 10 experienced healers located within 150 miles of the
area in which participants lived performed distant healing for 6
weeks.22

OPTION HOMEOPATHY

Michael Bigby

Two RCTs found no significant difference between homeopathy and
placebo in the proportion of people with wart clearance after 8–18 weeks.

Benefits: We found no systematic review but found two RCTs comparing
homeopathy versus placebo.23,24 The first RCT (174 people), which
compared homeopathy (Thuya 30CH, antimony crudum 7CH, nitri-
cium acidum 7CH for 6 weeks) versus placebo found no significant
difference between groups in the proportion of people with wart
clearance after 18 weeks (16/80 [20%] with homeopathy v 20/82
[24%] with placebo; ARR +4%, 95% CI –8% to +17%).23 The
second RCT (67 people) found no significant difference between
homeopathy (individually selected regimen) and placebo in the
proportion of people with wart clearance after 8 weeks (5/34 [15%]
with homeopathy v 1/33 [3%] with placebo; RR 4.85, 95% CI 0.60
to 39.35).24

Harms: The first RCT found no significant difference between homeopathy
and placebo in the proportion of people with stomach ache, loose
stools, fatigue, and acne (2/86 [2%] with homeopathy v 4/88 [5%]
with placebo; RR 0.51, 95% CI 0.10 to 2.72).23 The second RCT
gave no information on adverse effects.24

Comment: Performing RCTs of homeopathic treatment is difficult because a
major principle of homeopathy is to individualise treatment to the
overall condition of the person. One RCT overcame this difficulty by
allowing practitioners to evaluate all people before randomisation
and select homeopathic regimens appropriate to each of their
overall conditions.24 People were then randomised to their individu-
ally selected regimen (10 different regimens were used) or to
placebo.

OPTION HYPNOTIC SUGGESTION

Michael Bigby

We found no RCTs on the effects of hypnotic suggestion in the clearance
of warts.

Benefits: We found no systematic review or RCTs that assessed the effects of
hypnotic suggestion on complete wart clearance. We found three
RCTs that assessed the effects of hypnotic suggestion on the loss of
one single wart (see comment below).25,26
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Harms: The RCTs of loss of one wart gave no information on adverse
effects.25,26

Comment: Versus topical salicylic acid, topical placebo, or no
treatment: Three RCTs, two of which were reported in the same
article, assessed the effects of hypnotic suggestion on the loss of
one wart.25,26 The first RCT (40 people) compared four treat-
ments: hypnotic suggestion, topical salicylic acid, topical placebo,
and no treatment.25 People were given a 10 minute hypnotic
induction procedure involving inter related suggestions for sleep,
drowsiness, and entering hypnosis, followed by a 2 minute sug-
gestion of wart regression imagery repeated again after 30 sec-
onds. People were then awakened and instructed to practice their
wart regression imagery twice daily for 6 weeks.25 It found that
hypnotic suggestion significantly increased the proportion of peo-
ple with loss of one wart at 6 weeks compared with salicylic acid,
topical placebo, or no treatment (6/10 [60%] with hypnosis v 0/10
[0%] with salicylic acid v 1/10 [10%] with topical placebo v 3/10
[30%] with no treatment; P < 0.05). Versus sham laser or no
treatment: The second RCT (64 people) compared three treat-
ments: hypnotic suggestion, sham laser, and no treatment.26 It
used the same procedure for hypnotic suggestion as the first RCT,
except people were given a 5 minute hypnotic induction.26 The
cold laser placebo group in the RCT received two 4 minute
treatments with a simulated laser and were told to count their
warts daily and assess whether they experienced any sensations in
their warts. It found that hypnosis significantly increased the
proportion of people with loss of one wart after 6 weeks compared
with no treatment (11/22 [50%] with hypnosis v 2/17 [12%] with
no treatment; P < 0.01). It found that a higher proportion of
people treated with hypnosis compared with sham treatment lost
at least one wart but the difference was not significant (11/22
[50%] with hypnosis v 6/24 [25%] with sham treatment;
P = 0.06). People who lost warts had significantly more warts at
baseline than those who did not lose warts (P < 0.01).26 Versus
hypnotic suggestion plus relaxation or no treatment: The
third RCT (76 people) compared four groups: hypnotic suggestion,
hypnotic suggestion plus relaxation, suggestion alone, and no
treatment.26 It used the same hypnotic suggestion as the second
RCT. The hypnotic suggestion plus relaxation group received a 5
minute relaxation procedure involving interrelated suggestions for
relaxation and comfort instead of the induction procedure, and the
suggestion alone group received suggestions for wart regression
without the hypnotic induction procedure.26 It found that hypnotic
suggestion significantly increased the proportion of people who
lost warts after 6 weeks compared with no treatment (4/19 [21%]
with hypnotic suggestion v 0/19 [0%] with no treatment;
P < 0.05). However, it found no significant difference between
hypnotic suggestion plus relaxation and no treatment (2/19 [11%]
with hypnotic suggestion plus relaxation v 0/19 [0%] with no
treatment; no further data reported).
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OPTION CONTACT IMMUNOTHERAPY

Sam Gibbs, Ian Harvey, and Jane Sterling

One systematic review found that contact immunotherapy (see glossary,
p 2222) using dinitrochlorobenzene increased wart clearance compared
with placebo.

Benefits: We found one systematic review (search date 2000, 2 RCTs, 80
people).9 It found that dinitrochlorobenzene 2% solution followed by
1% solution significantly increased the proportion of people with
wart clearance at the end of the trial compared with placebo (32/40
[80%] with dinitrochlorobenzene v 15/40 [38%] with placebo;
RR 1.88, 95% CI 1.27 to 2.79). The end of trial was 4 months in
one RCT and unspecified in the other.9

Harms: The systematic review gave no information on adverse effects.9 One
of the RCTs identified by the review found that 6/20 (30%) of people
developed an inflammatory reaction to dinitrochlorobenzene 2%
solution only after the second application, but that all of these
people subsequently experienced significant local irritation with or
without blistering when they were treated with dinitrochlorobenzene
1% solution.27 No-one withdrew from the study.

Comment: None.

OPTION INOSINE PRANOBEX

Michael Bigby

One RCT provided insufficient evidence about the effects of inosine
pranobex on wart clearance.

Benefits: We found no systematic review. We found one RCT (50 people aged
> 12 years receiving topical salicylic acid and cryotherapy [see
glossary, p 2222]), which compared inosine pranobex (1 g 3 times
daily for 1 month) versus placebo.28 It found no significant differ-
ence in the proportion of people with wart clearance at 6 months
(9/24 [38%] with inosine pranobex v 9/26 [35%] with placebo;
RR 1.08, 95% 0.52 to 2.27).28

Harms: One person taking inosine pranobex developed a sore throat.28

Comment: The RCT could have been too small to exclude a clinically important
difference between treatments.

OPTION SYSTEMIC INTERFERON �

Michael Bigby

We found no RCTs of sufficient quality on the effects of systemic
interferon �.

Benefits: We found no systematic review and no RCTs of sufficient quality.

Harms: We found no RCTs.

Comment: None.
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OPTION LEVAMISOLE

Michael Bigby

Two RCTs and one CCT provided insufficient evidence on the effects of
levamisole compared with placebo on clearance of warts. One RCT found
that levamisole plus cimetidine increased wart clearance at 12 weeks
compared with cimetidine alone.

Benefits: We found no systematic review. Versus placebo: We found two
RCTs29,30 and one CCT.31 The first RCT (60 people), which com-
pared levamisole (150 mg 3 times weekly for 10 weeks) versus
placebo, found no significant difference between groups in the
proportion of people with wart clearance after 3 months (5/29
[17%] with levamisole v 6/31 [19%] with placebo; RR 0.89, 95%
CI 0.30 to 2.61).29 The second RCT (32 people), which compared
levamisole (2.5 mg/kg twice weekly) versus placebo, found no
significant difference between groups in wart clearance after
8 weeks (7/14 [50%] with levamisole v 10/18 [55%] with placebo;
RR 0.90, 95% CI 0.46 to 1.75).30 Levamisole plus cimetidine:
One RCT (48 people) found that levamisole (150 mg twice weekly)
plus cimetidine (30 mg/kg daily divided into 3 doses) versus cime-
tidine alone 30 mg/kg daily significantly increased the proportion of
people with wart clearance at 12 weeks (15/24 [62%] with cimeti-
dine plus levamisole v 8/24 [33%] with cimetidine alone; RR 1.78,
95% CI 1.01 to 2.49).32

Harms: Versus placebo: The RCTs and CCT comparing levamisole versus
placebo gave no information on adverse effects.29–31 Levamisole
plus cimetidine: In the RCT that compared levamisole plus cime-
tidine versus cimetidine alone, two people taking levamisole plus
cimetidine withdrew because of severe nausea.32 One person
taking levamisole plus cimetidine and one person taking cimetidine
alone experienced change in taste and constitutional symptoms
(fatigue, weakness, and myalgia).32

Comment: The RCTs may have been too small to detect a clinically important
difference between treatments.29,30 One CCT (40 people), which
compared levamisole (5 mg/kg for 3 days every 2 weeks) versus
placebo, found that levamisole significantly increased the propor-
tion of people with wart clearance after 5 months (12/20 [60%]
with levamisole v 1/20 [5%] with placebo; RR 12.0, 95% CI 1.7 to
83.8).31 The lack of randomisation in the CCT means that the
results should be interpreted with caution.31

OPTION PHOTODYNAMIC TREATMENT

Sam Gibbs, Ian Harvey, and Jane Sterling

RCTs provided insufficient evidence on the effects of photodynamic
treatment on wart clearance.

Benefits: We found one systematic review (search date 2000, 4 RCTs, 240
people)9 and one subsequent RCT.33 Versus placebo: The review
could not perform a meta-analysis because of trial heterogeneity;
one of the RCTs assessed complete wart clearance, the others
assessed proportion of warts cured.9 The first RCT (52 people) in
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the review compared proflavine photodynamic treatment (see glos-
sary, p 2222) or neutral red photodynamic treatment versus pla-
cebo in a left/right hand design.34 Matched pairs of warts on the left
and right hands were treated with photodynamic treatment or
placebo. It found no significant difference between proflavine pho-
todynamic treatment and neutral red photodynamic treatment in
the proportion of people with wart clearance after 8 weeks (10/27
[37%] with proflavine photodynamic treatment v 10/23 [43%] with
neutral red photodynamic treatment; RR 0.85, 95% CI 0.43 to
1.68). In all those who responded to treatment, the warts on the
placebo treated side also resolved.34 The second RCT in the review
(45 adults with warts unsuccessfully treated for > 3 months), which
compared aminolaevulinic acid photodynamic treatment versus
placebo photodynamic treatment, found that aminolaevulinic acid
photodynamic treatment significantly increased the proportion of
warts cured after 18 weeks (64/114 [56%] with aminolaevulinic
acid photodynamic treatment v 47/113 [42%] with placebo photo-
dynamic treatment; P < 0.05).35 One subsequent RCT (67 people
with warts unsuccessfully treated for > 12 months who had
received keratolytic ointment under an occlusive dressing for 7
days) compared aminolaevulinic acid photodynamic treatment
three times versus placebo photodynamic treatment.33 It found that
aminolaevulinic acid photodynamic treatment compared with pla-
cebo significantly increased the number of warts cured after 4
months (48/64 [75%] with aminolaevulinic acid photodynamic
treatment v 13/57 [23%] with placebo; P < 0.01). Versus
cryotherapy: See glossary, p 2222. The review identified one RCT
(see benefits of cryotherapy, p 2214). Versus salicylic acid plus
creosote: One RCT (120 people) identified by the review found no
significant difference between methylthioninium chloride (methyl-
ene blue)/dimethyl sulfoxide (dimethyl sulphoxide) photodynamic
treatment and salicylic acid plus creosote in the proportion of
people with wart clearance after 8 weeks (5/65 [8%] with methyl-
thioninium chloride/dimethyl sulfoxide v 8/55 [15%] with salicylic
acid; RR 0.54, 95% CI 0.19 to 1.55).36

Harms: Versus placebo: One of the RCTs identified by the review found
that aminolaevulinic acid photodynamic treatment significantly
increased the risk of painful warts (light–unbearable pain) immedi-
ately after treatment compared with placebo.35 Burning and itching
continued for up to 48 hours in some people and 3/30 (10%)
withdrew because of pain during treatment. The subsequent RCT
found that people receiving aminolaevulinic acid photodynamic
treatment experienced a burning sensation or slight pain during
treatment, and moderate swelling and mild erythema of the treated
area 24 hours after treatment.33 Versus cryotherapy: See harms
of cryotherapy, p 2215. Versus salicylic acid plus creosote: The
RCT did not report on harms.

Comment: Unpublished data from the subsequent RCT showed cure rates at
22 months of 45/64 (71%) with photodynamic treatment com-
pared with 13/57 (23%) with placebo and, using patients as the
unit of analysis, 26/34 (76%) with photodynamic treatment versus
13/33 (42%) with placebo. Differences in trial methodology makes
it difficult to draw conclusions.9
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OPTION PULSED DYE LASER

Sam Gibbs, Ian Harvey, and Jane Sterling

One RCT provided insufficient evidence on the effects of pulsed dye laser.

Benefits: We found one systematic review (search date 2000, 1 RCT).9 The
RCT (40 people using daily topical salicylic acid, 194 warts) in the
review compared pulsed dye laser versus cryotherapy (see glossary,
p 2222) or cantharidin.37 All treatments were used at monthly
intervals up to a maximum of four times. It found no difference
between pulsed dye laser and cryotherapy or cantharidin in com-
plete wart clearance at the end of the study (66% with pulsed dye
laser v 70% with either cryotherapy or cantharidin). Fifteen of the 35
participants were contacted by telephone at an average of 11
months after treatment. It found no significant difference between
pulsed dye laser and cryotherapy or cantharidin in the proportion of
these people who had recurrence of at least one wart (3/10 [30%]
with pulsed dye laser v 2/5 [40%] with either cryotherapy or
cantharidin; RR 0.75, 95% CI 0.18 to 3.14).37

Harms: The RCT found that no significant adverse events occurred in either
treatment group.37

Comment: None.

OPTION TOPICAL TREATMENTS CONTAINING SALICYLIC ACID

Sam Gibbs, Ian Harvey, and Jane Sterling

One systematic review has found that simple topical treatments
containing salicylic acid increase complete wart clearance, successful
treatment, or loss of one or more warts after 6–12 weeks compared with
placebo. The review identified two RCTs comparing salicylic acid versus
cryotherapy. These found no significant difference in the proportion of
people with wart clearance at 3–6 months.

Benefits: We found one systematic review (search date 2000, 9 RCTs, 816
people) of topical salicylic acid.9 Versus placebo or no treatment:
The review (6 RCTs, 376 people) found that salicylic acid compared
with placebo significantly increased the proportion of people with
either complete wart clearance, successful treatment (not defined),
or loss of one or more warts after 6–12 weeks (144/191 [75%] with
salicylic acid v 89/185 [48%] with placebo; RR 1.55, 95% CI 1.32
to 1.82; NNT 4, 95% CI 3 to 6) (see comment below). Versus
cryotherapy: See glossary, p 2222. The review identified two RCTs
(see benefits of cryotherapy, p 2214). Salicylic acid plus
creosote versus photodynamic treatment: See glossary,
p 2222. The review identified one RCT (see benefits of photody-
namic treatment salicylic acid plus creosote, p 2219).

Harms: Some of the RCTs identified by the review found that salicylic acid
was associated with minor skin irritation.9

Comment: Trial heterogeneity and poor quality of the RCTs included in the
review mean that the pooled results should be treated with cau-
tion.9 However, sensitivity analysis found that removal of the two
RCTs that did not use complete wart clearance did not significantly
alter the results.

Warts
S

kin
disorders

2221

 BMJ Publishing Group Ltd 2004



OPTION SURGICAL PROCEDURES

Sam Gibbs, Ian Harvey, and Jane Sterling

One systematic review identified no RCTs on the effects of surgical
procedures on wart clearance.

Benefits: We found one systematic review (search date 2000), which identi-
fied no RCTs.9

Harms: We found no evidence.

Comment: None.

GLOSSARY
Contact immunotherapy Contact sensitisers such as dinitrochlorobenzene,
diphencyprone, and squaric acid dibutyl ester result in allergic dermatitis, which
stimulates an immune reaction in close proximity to the wart.
Cryotherapy A destructive treatment based on the targeted freezing of tissue using
liquid nitrogen, dimethyl ether propane, or carbon dioxide snow. Liquid nitrogen
achieves the lowest temperatures and is now the most commonly used agent.
Distant healing A flow/channelling/projection of energy between healer and
participant at a distance.
Photodynamic treatment Combines the application of a photosensitising sub-
stance (usually aminolaevulinic acid) to the wart and subsequent irradiation with
wavelengths of light that are absorbed by the photosensitising substance and lead
to destruction of the target tissue.
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Wrinkles
Search date April 2003

Miny Samuel, Rebecca Brooke, and Christopher Griffiths

QUESTIONS

Effects of interventions to prevent wrinkles . . . . . . . . . . . . . . . . . .2226
Effects of treatments for wrinkles . . . . . . . . . . . . . . . . . . . . . . . . .2227

INTERVENTIONS

PREVENTION
Unknown effectiveness
Sunscreens . . . . . . . . . . . . .2226
Vitamins (vitamin C and

vitamin E) . . . . . . . . . . . . .2227

TREATMENT
Beneficial
Tazarotene (0.1% strength more

beneficial than lower strength or
placebo) . . . . . . . . . . . . . .2230

Tretinoin (for fine wrinkles after 6
months) . . . . . . . . . . . . . .2227

Trade off between benefits and
harms

Isotretinoin . . . . . . . . . . . . . .2229

Unknown effectiveness
Carbon dioxide laser . . . . . . .2234
Dermabrasion . . . . . . . . . . .2233

Facelift . . . . . . . . . . . . . . . .2236
Oral natural cartilage

polysaccharides . . . . . . . . .2231
Retinyl esters . . . . . . . . . . . .2229
Topical antioxidants (ascorbic

acid). . . . . . . . . . . . . . . . .2227
Topical natural cartilage

polysaccharides . . . . . . . . .2231

To be covered in future updates
� and � hydroxy acids
Avoiding peak sun exposure
Chemical peeling
Colloidal silicic acid
Injections
Protective clothing
Stopping smoking

See glossary, p 2236

Key Messages

Prevention
¶ Sunscreens; vitamins (vitamin C and vitamin E) We found no RCTs on the

effects of these interventions in preventing wrinkles.

Treatment
¶ Tazarotene (0.1% strength more beneficial than lower strength or pla-

cebo) Two RCTs in people with moderately photodamaged skin found that
tazarotene cream improved fine wrinkling compared with placebo at 24 weeks.
One RCT found no significant difference between tazarotene cream and
tretinoin in fine wrinkling at 24 weeks.

¶ Tretinoin (for fine wrinkles after 6 months) RCTs in people with mild to
moderate photodamage found that topical tretinoin applied for up to 48 weeks
improved fine wrinkles compared with vehicle cream, but the effect on coarse
wrinkles differed among studies. Three RCTs in people with moderate to severe
photodamage found that topical tretinoin (0.01–0.02%) applied for 6 months
improved fine and coarse wrinkles on the face compared with vehicle cream.
Common short term adverse effects with tretinoin included itching, burning,
and erythema. Skin peeling was the most common persistent adverse effect,
which was most frequent and severe at 12–16 weeks.
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¶ Isotretinoin In people with mild to severe photodamage, two RCTs found that
isotretinoin cream improved fine and coarse wrinkles after 36 weeks compared
with vehicle cream. Severe facial irritation occurred in 5–10% of people using
isotretinoin.

¶ Carbon dioxide laser We found no RCTs comparing carbon dioxide laser
versus placebo or no treatment. We found insufficient evidence from small
RCTs about the effects of carbon dioxide laser compared with dermabrasion,
chemical peel, or other laser treatments.

¶ Dermabrasion We found no RCTs comparing dermabrasion versus placebo or
no treatment. Three small RCTs in women with perioral wrinkles found no
significant difference between dermabrasion and carbon dioxide laser in
improvement in wrinkles at 4–6 months. Adverse effects were commonly
reported. Erythema was reported in all three RCTs, two of which found that
erythema was more common with laser than with dermabrasion.

¶ Facelift We found no RCTs on the effects of facelifts.
¶ Oral natural cartilage polysaccharides One RCT found no significant differ-

ence between an oral preparation of cartilage polysaccharide and placebo in
wrinkle appearance at 3 months. Smaller RCTs found that oral cartilage
polysaccharide reduced fine, moderate, or severe wrinkles compared with
placebo. However, these studies were small and of limited reliability. We found
limited evidence that some preparations may be more effective than others.

¶ Retinyl esters We found no systematic review or RCTs of retinyl esters that
evaluated clinical outcomes.

¶ Topical antioxidants (ascorbic acid) One poor quality RCT found limited
evidence that an ascorbic acid formulation compared with a vehicle cream
applied daily to the face for 3 months improved fine and coarse wrinkles.
Stinging and erythema were common but were not analysed by treatment
group. We were unable to draw reliable conclusions from this study.

¶ Topical natural cartilage polysaccharides One small RCT found that a
topical commercial preparation of natural cartilage polysaccharide reduced the
number of fine and coarse wrinkles at 120 days compared with placebo.
However, we were unable to draw reliable conclusions from this study.

DEFINITION Wrinkles, also known as rhytides, are visible creases or folds in the
skin. Wrinkles less than 1 mm in width and depth are defined as fine
wrinkles and those greater than 1 mm are coarse wrinkles. Most
RCTs have studied wrinkles on the face, forearms, and hands.

INCIDENCE/
PREVALENCE

We found no information on the incidence of wrinkles alone, only on
the incidence of skin photodamage (see glossary, p 2236), which
includes a spectrum of features such as wrinkles, hyperpigmenta-
tion, tactile roughness, and telangiectasia. The incidence of ultra-
violet light associated skin disorders increases with age and devel-
ops over several decades. One Australian study (1539 people aged
20–55 years living in Queensland) found moderate to severe
photoageing in 72% of men and 47% of women under 30 years of
age.1 The severity of photoageing was significantly greater with
increasing age, and was independently associated with solar kera-
toses (P < 0.01) and skin cancer (P < 0.05). Wrinkling was more
common in people with white skin, especially skin phototypes I and
II. One study reported that the incidence of photodamage in
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European and North American populations with Fitzpatrick skin
types I, II, and III (see glossary, p 2236) is about 80–90%.2 We
found few reports of photodamage in black skin (phototypes V and
VI).

AETIOLOGY/
RISK FACTORS

Wrinkles may be caused by intrinsic factors (e.g. ageing, hormonal
status, and intercurrent diseases) and by extrinsic factors (e.g.
exposure to ultraviolet radiation and cigarette smoke). These fac-
tors contribute to epidermal thinning, loss of elasticity, skin fragility,
and creases and lines in the skin. The severity of photodamage
varies with skin type, which includes skin colour and the capacity to
tan.3 One review of five observational studies found that facial
wrinkles in men and women were more common in smokers than in
non-smokers.4 It also found that the risk of moderate to severe
wrinkles in lifelong smokers was more than twice that in current
smokers (RR 2.57, 95% CI 1.83 to 3.06). Oestrogen deficiency
may contribute to wrinkles in postmenopausal women.5

PROGNOSIS Although wrinkles cannot be considered a medical illness requiring
intervention, concerns about ageing may commonly affect quality of
life. Such concerns are likely to be influenced by geographical
differences, culture, and personal values. In some cases concerns
about physical appearance can lead to difficulties with interpersonal
interactions, occupational functioning, and self esteem.6 In socie-
ties in which the ageing population is growing and a high value is
placed on the maintenance of a youthful appearance, there is a
growing preference for interventions that ameliorate the visible
signs of ageing.

AIMS OF
INTERVENTION

To prevent skin wrinkling; to improve fine and coarse wrinkling in
adults; to minimise adverse effects of treatment; to improve quality
of life.

OUTCOMES Physician and patient evaluation of wrinkles, and adverse effects of
treatment. We excluded RCTs based solely on non-clinical out-
comes, such as histological assessment, photography, or optical
profilometry. Quality of life was not reported in any trial.

METHODS Clinical Evidence search and appraisal April 2003. Most RCTs
recruited people with moderate to severe photodamage and wrin-
kles, rather than people with wrinkles alone.

QUESTION What are the effects of interventions to prevent skin
wrinkles?

OPTION SUNSCREENS

We found no RCTs on the effects of sunscreens in preventing wrinkles.

Benefits: We found no systematic review or RCTs.

Harms: We found no RCTs.

Comment: We found two non-systematic reviews that reported the effects of
sunscreens on the incidence of photodamage and skin cancer but
they did not assess the effect of sunscreens in preventing
wrinkles.7,8
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OPTION VITAMINS

We found no RCTs on the effects of vitamins C or E on wrinkles.

Benefits: We found no systematic review or RCTs.

Harms: We found no RCTs.

Comment: None.

QUESTION What are the effects of treatments for skin wrinkles?

OPTION TOPICAL ANTIOXIDANTS

One poor quality RCT found limited evidence that an ascorbic acid
formulation compared with a vehicle cream applied daily to the face for 3
months improved fine and coarse wrinkling. Stinging and erythema were
common but were not quantified according to treatment. We were unable
to draw reliable conclusions from this study.

Benefits: We found no systematic review. We found one small and brief
crossover RCT (28 people, age 36–72 years, with mild to moderate
photodamage [see glossary, p 2236]) comparing topical ascorbic
acid (0.5 mL) in a vehicle cream versus the vehicle cream alone
applied once daily for 12 weeks.9 Only 19 people completed the
trial. Participants were randomly assigned to treatments to the left
and right sides of the face. Improvement was assessed by investi-
gators with reference to pretreatment photographs, and graded as
“much improved”, “improved”, “no change”, or “worse”. Analysis,
not by intention to treat, found that significantly more people had
improvement in fine and course wrinkles with ascorbic acid at
12 weeks (fine wrinkles 16/19 [84%] v 3/19 [15.8%]; P = 0.02;
coarse wrinkles 13/19 [68%] v 6/19 [32%]; P = 0.01). The RCT
also found that significantly more participants reported improve-
ment in wrinkles with ascorbic acid than with vehicle cream
(number of people reporting wrinkles as being “slightly improved”,
“improved”, or “much improved”: 16/19 [84%] v 3/19 [16%];
RR 5.33, 95% CI 1.85 to 15.34).

Harms: Adverse effects in the RCT, which were not quantified by treatment
given, included stinging in 11 people (55%), erythema in five people
(24%), and dry skin in one person (0.05%).9 Symptoms responded
to moisturisation and usually resolved within the first 2 months of
treatment.

Comment: The RCT is limited by its small sample size and short duration, and
by the high withdrawal rate (9/28 [32%]), which compromises the
validity of the results.9

OPTION TRETINOIN

RCTs in people with mild to moderate photodamage found that topical
tretinoin applied for up to 48 weeks improved fine wrinkles compared with
vehicle cream but the effect on coarse wrinkles differed among studies.
Three RCTs in people with moderate to severe photodamage found that
topical tretinoin (0.01%–0.02%) applied for 6 months improved fine and
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coarse wrinkles on the face compared with vehicle cream. Common short
term adverse effects with tretinoin included itching, burning, and
erythema. Skin peeling was the most common persistent adverse effect,
which was most frequent and severe at 12–16 weeks.

Benefits: We found no systematic review. Versus vehicle cream: We found
12 double blind, vehicle controlled RCTs (see table A on web
extra).10–20 Seven of the RCTs included people with mild to moder-
ate photodamage with Fitzpatrick skin types I–III (see glossary,
p 2236). Three of the RCTs (in 2 published articles) included people
with moderate to severe photodamage (see glossary, p 2236).19,20

All three found that tretinoin cream improved fine and coarse facial
wrinkles at 24 weeks. The remaining two RCTs did not clearly define
the extent of photodamage. The RCTs compared tretinoin (0.1%,
0.05%, 0.02%, 0.01%, 0.025%, and 0.001%) once daily, three
times weekly, or once weekly versus a vehicle cream for 12–48
weeks. All of the RCTs that examined higher strength creams
(tretinoin 0.1%, 0.05%, and 0.02%) found that tretinoin signifi-
cantly improved fine wrinkles compared with vehicle cream. Two of
three RCTs examining lower strength creams (tretinoin 0.01% and
0.001%) found a significant reduction in fine wrinkles compared
with vehicle cream.15,18 One RCT found no significant difference
between lower strength tretinoin cream and vehicle cream.17

Assessment of improvement by the participants and investigators
was consistent although the degree of improvement varied. The
effect on coarse wrinkles was inconsistent.

Harms: Overall, the most common adverse effects reported after the
application of tretinoin were dry skin/peeling, which were most
frequent and severe after 12–16 weeks and tended to be persist-
ent; and itching, burning/stinging, and erythema, which peaked
during the first 2 weeks and decreased with time. One RCT found
that erythema and scaling occurred in a significantly greater pro-
portion people using tretinoin 0.1% than in those using tretinoin
0.025% (16/36 [44%] v 5/39 [13%]; RR 3.47, 95% CI 1.41 to
8.49).19 Two RCTs, described in one report, found that more people
reported skin irritation for tretinoin cream versus placebo, but that
irritation was generally mild and well tolerated (skin irritation 20%
with tretinoin v 7% with vehicle in 1 RCT, and 38% with tretinoin v

11% with vehicle in the other RCT).20 Signs and symptoms of skin
irritation (erythema, peeling, dryness, burning, or stinging) tended
to peak during the first 4 weeks of the trial period. We found
individual case reports of congenital defects associated with topical
tretinoin used during the first trimester of pregnancy.21,22 We found
one observational study that identified 215 case histories of women
who used tretinoin cream for acne during the first trimester of
pregnancy and compared them with 430 age matched, non-
exposed women who delivered infants at the same hospital.23 It
found no significant difference in the incidence of major congenital
disorders (1.9% v 2.6%; RR 0.7, 95% CI 0.2 to 2.3).

Comment: The RCTs were limited by small sample sizes, short duration, and
inconsistencies among investigator and participant
assessments.10–19
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OPTION RETINYL ESTERS

We found no RCTs of retinyl esters that evaluated clinical outcomes.

Benefits: We found no systematic review or RCTs that evaluated clinical
outcomes.

Harms: We found no RCTs.

Comment: None.

OPTION ISOTRETINOIN

In people with mild to severe photodamage, two RCTs found that
isotretinoin cream improved fine and coarse wrinkles after 36 weeks
compared with vehicle cream. Severe facial irritation occurred in 5–10%
of people using isotretinoin.

Benefits: We found no systematic review. We found two RCTs (see table B on
web extra).24,25 The first RCT (776 people in 17 US centres, aged
20–76 years, with mild to moderate facial photodamage [see
glossary, p 2236]) compared isotretinoin 0.05% applied once daily
for 12 weeks followed by 0.1% for another 24 weeks versus vehicle
cream for 36 weeks.24 Assessment of photodamage performed by
a physician was graded on a 100 mm visual analogue scale (0 = no
change from baseline; +50 mm = improvement; and
–50 mm = worse). Photographs taken at baseline were compared
with photographs taken after 12, 24, and 36 weeks. Only 613
people (79%) remained in the study at 36 weeks and analysis was
not by intention to treat. Physician assessment at 36 weeks found
that isotretinoin compared with vehicle cream significantly
improved overall skin appearance and fine wrinkles (see table B on
web extra). Participant assessment found no significant difference
between treatments in overall skin appearance, but isotretinoin
significantly improved fine wrinkles. Pretreatment and post-
treatment photographs were also assessed by five dermatologists;
all found that isotretinoin significantly improved fine wrinkles (see
table B on web extra). The second RCT (800 people in 20 European
centres, mean age 53.5 years, Fitzpatrick skin types I–IV [see
glossary, p 2236] with moderate/severe facial photodamage, mild
to severe photodamage of the forearms and hands) compared
isotretinoin 0.1% versus vehicle cream for 36 weeks.25 The meth-
ods employed in the trial were the same as those in the first RCT.
Physician assessment at 36 weeks found that isotretinoin signifi-
cantly improved overall appearance, fine and coarse wrinkles of the
face, and fine wrinkles of the forearms and hands compared with
vehicle cream (see table B on web extra). Participant and panel
assessment found consistent results.

Harms: The first RCT reported that severe tolerability reactions, which were
unspecified, occurred in “less than 5% of people” taking isotretin-
oin.24 More people using isotretinoin withdrew from the study
because of local irritation (5 v 1). The second RCT found that facial
symptoms were more common in people using isotretinoin than in
those using vehicle cream (erythema 65% v 26%, peeling 54% v
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8%, burning 64% v 16%, and pruritus 45% v 13%).25 Severe facial
irritation occurred in 5–10% of people, causing 3.6% of people to
discontinue treatment. Irritation usually occurred during the first few
weeks of treatment and was alleviated by emollients or brief
interruption of treatment.

Comment: None.

OPTION TAZAROTENE

One RCT in people with moderately photodamaged skin found that
tazarotene cream (0.1%, 0.05%, 0.025%, and 0.01%) improved fine
wrinkling compared with placebo at 24 weeks but found no significant
difference between tazarotene cream and tretinoin. A second RCT found
that tazarotene 0.1% improved both fine and coarse wrinkling at
24 weeks compared with placebo cream.

Benefits: We found no systematic review. We found two RCTs.26,27 The first
RCT (349 men and women aged ≥ 18 years with Fitzpatrick skin
types I–IV [see glossary, p 2236]) compared tazarotene (0.1%,
0.05%, 0.025%, and 0.01%), placebo cream, and tretinoin
(0.05%) applied once daily for 24 weeks.26 Versus tretinoin: The
RCT found no significant difference in fine wrinkling assessed
monthly for 24 weeks between tretinoin and any concentration of
tazarotene (percentage of people improved at least 1 grade on a 6
point scale for fine wrinkling at 24 weeks, results presented graphi-
cally: about 58% for tretinoin v about 40–55% for tazarotene; P
value not reported).26 Versus vehicle cream: The RCT found a
significant improvement for all concentrations of tazarotene (0.1%,
0.05%, 0.025%, and 0.01%) in fine wrinkling at 24 weeks com-
pared with placebo (percentage of people improved at least 1 grade
on a 6 point scale for fine wrinkling, results presented graphically:
about 40% for 0.025% tazarotene, about 45% for 0.01% tazaro-
tene, and about 55% for 0.05% and 0.1% tazarotene v 18% for
placebo; P < 0.05).26 The second RCT (563 men and women aged
18 years or older with Fitzpatrick skin types I–IV) compared tazaro-
tene 0.1% versus placebo cream applied once daily for 24 weeks.27

Tazarotene was significantly more effective than placebo in improv-
ing both fine and coarse wrinkling after 24 weeks (percentage of
people improved at least 1 grade on a 5 point scale for both fine and
coarse wrinkling at 24 weeks, results presented graphically: fine
wrinkling about 42% with tazarotene v about 18% with placebo,
P < 0.001; coarse wrinkling about 15% with tazarotene 0.1% v

about 8% with placebo, P < 0.001).

Harms: Adverse events were reported by most people in the first RCT
(249/349 [71.3%]).26 Most were considered to be treatment
related. The most frequent adverse events were signs and symp-
toms of local skin irritation, such as mild to moderate desquama-
tion, burning sensation, erythema, pruritus, and dry skin. “Severe”
treatment related adverse events were reported by fewer than 3% of
people in the 0.1%, 0.05%, and 0.01% tazarotene groups and by
5% in the tretinoin 0.05% group. In the second RCT adverse events
were reported mainly during the first 2 weeks of therapy.27 The main
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adverse events were desquamation (105/283 [37.1%] with tazaro-
tene v 8/280 [2.9%] with placebo), erythema (84/283 [29.7%]
with tazarotene v 6/280 [2.1%] with placebo), and burning (82/283
[29%] with tazarotene v 1/280 [0.4%] with placebo).

Comment: None.

OPTION TOPICAL NATURAL CARTILAGE POLYSACCHARIDES

One small RCT found that a topical preparation of cartilage
polysaccharide reduced fine and coarse wrinkles at 120 days compared
with placebo. However, we were unable to draw reliable conclusions from
this study.

Benefits: We found no systematic review. Versus placebo: We found one
double blind RCT (30 women, aged 40–60 years, with moderate to
severe facial wrinkles) comparing a topical 1% cartilage polysac-
charide twice daily for 120 days on one side of the face versus
placebo on the other.28 It found that active treatment significantly
increased the number of women with no shallow (< 1 mm), mod-
erate (1 mm), or deep (> 1 mm) wrinkles after 120 days (treatment
v placebo: no shallow wrinkles 30/30 v 0/30; no moderate wrinkles
27/30 v 0/30; no deep wrinkles 5/30 v 2/30; overall P < 0.001).
The clinical importance of these results is unclear (see comment
below).

Harms: No adverse effects were reported by any of the participants in the
RCT.28

Comment: The RCT is limited by its small sample size and by potential
difficulties with concealment of allocation.28 Application of creams
to each side of the face may result in contamination (one side
receiving treatment intended for the other side).

OPTION ORAL NATURAL CARTILAGE POLYSACCHARIDES

One RCT found no significant difference between an oral preparation of
cartilage polysaccharide and placebo in wrinkle appearance at 3 months.
Smaller RCTs reported that oral cartilage polysaccharide reduced fine,
moderate, or severe wrinkles compared with placebo. However, these
studies were small and of limited reliability. We found limited evidence
that some preparations may be more effective than others.

Benefits: We found no systematic review. Versus placebo: We found three
RCTs.29–31 The first, a double blind RCT (144 people, aged 35–50
years, with Fitzpatrick skin type II or III and mild to moderate
photoageing [see glossary, p 2236]), compared a commercial
preparation of a cartilage polysaccharide (ImedeenT 400 or
200 mg/day) versus placebo for 3 months.29 It found no significant
difference between either dose of active treatment and placebo in
face or eye wrinkles, as assessed by investigator or subject analyses
on a 10 cm visual analogue scale and by assessment of photo-
graphs by a dermatologist. The second RCT (30 women, aged
40–60 years, with moderate to severe wrinkles) compared a differ-
ent commercial oral cartilage polysaccharide preparation (VividaT

500 mg/day) versus placebo for 90 days.30 Assessment of wrinkles
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was measured by the investigator on a three point scale
(0 = absent; 1 = moderate; 2 = severe). The RCT found that treat-
ment significantly reduced the number of women with moderate or
severe wrinkles at 45 days (overall P < 0.01) and at 90 days
(P < 0.001) compared with placebo. The third RCT (30 women,
aged 35–60 years, with Fitzpatrick skin types II or III and mild to
moderate wrinkles) compared a preparation of 750 mg marine fish
cartilage with antioxidant mix (Ginkgo biloba, flavonoids, Centella

asiatica) daily versus placebo (soybean oil) for 8 weeks.31 A trained
investigator assessed clinical outcome on a 0–9 scale (0 = no
signs; 9 = severe signs; based on assessment of dryness, pigmen-
tation, skin tone, and fine superficial wrinkles). It was not clear
whether results were directly compared between groups. However,
the RCT reported that, at 8 weeks, treatment significantly improved
superficial fine wrinkles from baseline whereas placebo did not
(results presented graphically: wrinkle score 5.5 at baseline and 4.5
at 8 weeks with treatment; 5.4 at baseline and 5.1 at 8 weeks with
placebo). Versus each other: One double blind RCT (30 women,
aged 40–60 years, with moderate to severe wrinkles) compared two
commercial preparations.32 Participants were given VividaT 500 mg
daily or ImedeenT 380 mg daily for 90 days. At 90 days, the RCT
found that VividaT significantly increased the number of women
with no wrinkles (10/15 [66%] v 3/15 [20%]) and reduced the
number of women with severe wrinkles (0/15 [0%] v 7/15 [47%];
overall P < 0.01) compared with ImedeenT. It found no significant
difference in the number of women with moderate wrinkles (5/15
[33%] v 5/15 [33%]; RR 1.0, 95% CI 0.4 to 2.7).

Harms: The first RCT found no significant difference between ImedeenT and
placebo in adverse effects (23/96 [24%] v 10/48 [21%];
P > 0.05).29 Acne and seborrhoea were the most common skin
related events (24/38 [63%]) and oedema and weight increase
were the most frequently reported non-skin related events (18/47
[38%]), but the proportions attributable to active treatment or
placebo were not specified. The second RCT reported that “some”
people taking VividaT developed mild pimples during the first 3–4
weeks.30 The third RCT reported that some people experienced
epigastric discomfort (numbers or treatment arm not reported), but
no other adverse effects were reported. 31 In the final RCT, 33% of
people using VividaT had mild facial pimples during the first
3–4 weeks compared with no adverse effects in the ImedeenT

group.32

Comment: In the RCT of VividaT versus placebo, the grading of wrinkling is
unusual in that wrinkles were graded as severe, moderate, or
absent, without a grading of “mild”.30 One might have expected that
wrinkles would have reduced from moderate/severe to mild rather
than to absent. The RCTs are small, and the possibility of publication
bias cannot be excluded. It is not clear whether the RCT of marine
fish cartilage with antioxidant was blinded.31 The available evidence
is inadequate to assess accurately the effects of oral cartilage
preparations.
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OPTION DERMABRASION

We found no RCTs comparing dermabrasion versus placebo or no
treatment. Three small RCTs in women with perioral wrinkles found no
significant difference between dermabrasion and carbon dioxide laser in
improvement in wrinkles at 4–6 months. Adverse effects were commonly
reported. Erythema was reported in all three RCTs, two of which found
that erythema was more common with laser than with dermabrasion.

Benefits: Versus placebo/control: We found no RCTs. Versus carbon
dioxide (CO2) laser: We found three RCTs comparing
dermabrasion versus a CO2 laser.33–35 The first RCT (20 women,
48–76 years old with moderate/severe wrinkles of the upper lip,
Fitzpatrick skin types I–III [see glossary, p 2236]) compared
dermabrasion with a coarse diamond fraize versus CO2 laser to the
left or right upper lip.33 Upper lip wrinkles were graded as 0 (none)
to 5 (severe) by an independent investigator before treatment and
6 months later. The average pretreatment wrinkle score was 4.3 for
the laser side and 4.4 for the dermabrasion side. The RCT found no
significant difference in wrinkle score between treatments at 6
months (areas retaining wrinkle score of 4/5: 1/19 [5%] with
dermabrasion v 2/19 [11%] with laser; P = 0.22). The second RCT
(15 women, 46–73 years old with perioral wrinkles, Fitzpatrick skin
types I–III) compared dermabrasion versus a CO2 laser to the left
and right sides of the perioral area.34 The mean pretreatment
wrinkle score on both sides of the perioral area was 3.73 (1 = mild;
5 = severe). The RCT found no significant difference in mean
post-treatment wrinkle score at 4 months, as assessed by the
investigator (2.64 with laser v 2.79 with dermabrasion; P = 0.35).
The third RCT (20 women, 44–74 years old with perioral wrinkles,
moderate to severe photodamage [see glossary, p 2236],
Fitzpatrick skin type not specified) compared dermabrasion versus a
CO2 laser to the left or right sides of the perioral area.35

Photographs of participants assessed by plastic surgeons were
graded in terms of improvement in wrinkles (0 = no improvement to
5 = best improvement) at 1 and 6 months after treatment. The RCT
found that laser significantly improved the wrinkle score at 1 month
(2.33 v 2.01; P = 0.002) but not at 6 months (2.55 v 2.22;
P = 0.02) compared with dermabrasion. The RCT also found that
significantly more women rated a greater improvement in wrinkles
with laser than with dermabrasion at 6 months (13/20 [65%] v 3/20
[15%]; P = 0.001; 4 women reported no difference).

Harms: In the first RCT, 85% of women had erythema on the upper lip,
which was similar on sides of the face treated with CO2 laser and
dermabrasion 1 month after treatment.33 In 10% of people the
erythema was worse on the laser treated side, and in 5% it was
worse on the dermabraded side. The average duration of erythema
was 2.5 months for both treatments. One woman developed a
hypertrophic scar on the dermabraded side. Three people devel-
oped herpetic lesions several days after treatment, despite valaci-
clovir prophylaxis. Other complications such as pain, oedema,
eczema, and whiteheads resolved either spontaneously or with
minimal treatment. The second RCT found that erythema was
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significantly increased on the laser side compared with the derma-
brasion side at 1 month (P = 0.003) but not at 4 months
(P = 0.15).34 The third RCT found that laser significantly increased
erythema at 1 month compared with dermabrasion (P < 0.001).35

Also, significantly more people reported that “post-treatment drain-
age“ was worse with laser than with dermabrasion (10/20 [50%] v

2/20 [10%]; P = 0.002).

Comment: The RCTs found inconsistent results, were small, and may not have
been powered to detect a significant difference between
treatments.33–35 The RCTs varied in their grading of wrinkles, and in
participant and investigator assessments. The available evidence is
insufficient to define the effects of dermabrasion for wrinkles.

OPTION CARBON DIOXIDE LASER

We found no RCTs comparing carbon dioxide laser versus placebo or no
treatment. We found insufficient evidence from small RCTs about the
effects of carbon dioxide laser compared with dermabrasion, chemical
peel, or other laser treatments.

Benefits: We found no systematic review. Versus placebo/no treatment:
We found no RCTs. Versus dermabrasion: See benefits of derma-
brasion, p 2233. Versus chemical peel: We found one double
blind RCT (20 women, aged 51–71 years, with upper lip wrinkles,
Fitzpatrick skin types I–III [see glossary, p 2236]) comparing a
carbon dioxide (CO2) laser versus a phenol chemical peel.36 At the
start of the RCT, photographs of each participant were graded by an
independent investigator in terms of the severity of upper lip
wrinkles (0 = none; 5 = severe). Participants were then randomly
assigned to receive laser treatment on one side of the upper lip and
chemical peel on the other. The RCT found that CO2 laser was less
effective than chemical peel at 6 months (wrinkle score reduced
from 4.30 to 1.11 with laser v 4.20 to 0.47 with chemical peel;
mean difference in post-treatment score 0.54; P < 0.03; see
comment below). A second RCT (24 men and women, aged 43–73
years, with Fitzpatrick skin types I–III) compared CO2 laser versus
trichloroacetic acid chemical peel applied to opposite sides of the
face.37 It found that CO2 laser was more effective than chemical
peel for reducing severity of periorbital wrinkles after 6 months
(severity assessed by independent blinded investigator on a 5 point
scale [0 = none; 5 = severe]: score improved from 4.00 to 1.75
with laser treatment v from 4.13 to 3.29 with chemical peel;
P < 0.001). Versus erbium:YAG laser: We found three RCTs.38–40

The first RCT (21 women, aged 39–74 years, with upper lip
wrinkles, Fitzpatrick skin types I–IV) compared variable pulse
erbium:YAG laser (see glossary, p 2236) versus CO2 laser to the left
or right sides of the upper lip.38 Photographs and digital images of
participants were recorded preoperatively and at intervals up to 2
months after treatment. The RCT found that there was a greater
overall improvement (which was not defined) in wrinkles with CO2
laser than with erbium:YAG laser (improvement: 63% v 54%; P
value not reported). The second RCT (13 people [12 were women]
aged 30–80 years, with perioral or periorbital wrinkles, Fitzpatrick
skin types I–III) compared treatment with one pass pulsed CO2 laser
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versus four passes erbium:YAG laser to periorbital or perioral sites or
both.39 Each participant received CO2 laser on one side of the face
and erbium:YAG laser on the other by random allocation. Wrinkles
were graded from 0 (absent) to 8 (severe) based on photographs.
The RCT found no significant difference between treatments for
wrinkle improvement (time to outcome not stated; average
improvement in wrinkle scores from baseline about 1–2 points in
both groups; P value for difference not reported). However, the RCT
might have been too small to exclude a clinically important differ-
ence. The third RCT (21 people [19 were women] aged 18–90
years, with perioral or periorbital wrinkles, Fitzpatrick skin types I–III)
compared variable pulse erbium:YAG laser versus CO2 laser to the
left or right sides of the face by alternate allocation.40 Photographs
of participants were taken preoperatively and at 1 week, 2 weeks, 2
months, and 6 months. Investigators and participants were not
blinded to treatment allocation, but a blinded panel of dermatolo-
gists also assessed outcomes. The RCT found that CO2 laser
improved wrinkles significantly more than erbium:YAG laser at 6
months (measured by aggregate of investigators’, participants’, and
panel’s assessments; P < 0.03; further data not reported; see
comment below). Versus CO2 laser plus variable pulse
erbium:YAG laser: We found one double blind RCT.41 The RCT (20
people, aged 42–72 years with upper lip wrinkles, Fitzpatrick skin
types I–III) compared CO2 laser versus CO2 laser plus variable pulse
erbium:YAG laser to right or left sides of the upper lip. Photographs
recorded before treatment and at intervals after treatment for up to
4 months were graded by investigators, but no details of grading
were provided. The RCT found no significant difference in
improvement in perioral wrinkles at 4 months (67.5% with laser
alone v 68.5% with combination; P value not reported).

Harms: Versus chemical peel: The first RCT found that 55% of people had
erythema and/or coagulum on the upper lip; in 35% of people this
was more severe on the chemical peel side, and in 10% it was more
severe on the laser treated side.36 One person developed an 8 mm
hypertrophic scar on the phenol treated side. Herpes simplex
infection was reported in three people, which responded to valaci-
clovir (treatment side not reported). The second RCT found that the
erythema lasted for a mean of 4.5 months after laser treatment and
2.5 months after chemical peel.37 Scarring developed in 13/24
(52%) people with laser treatment and 3/24 (12.5%) with chemical
peel. All scars improved or resolved after treatment with topical
silicone paste or intralesional steroids. Contact dermatitis to
bacitracin–polymyxin B ointment occurred in four participants. This
resolved after switching topical therapy to petrolatum and a low
potency topical steroid. Hypopigmentation developed in 6/24
(25%) participants in the CO2 laser treated arm but resolved or
improved by the end of the study (no other data given). Milia
formation was also relatively common during the prolonged healing
phase but resolved or improved with tretinoin or manual extraction
(no data reported). Versus erbium:YAG laser: In the first RCT
postoperative erythema occurred with both treatments, but there
was no significant difference (P value not reported).38 Only one
person was reported to have mild hyperpigmentation at around
4 weeks after treatment with erbium:YAG laser, which had cleared
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by 3 months. The second RCT found that postoperative erythema
was significantly less frequent with CO2 laser than with erbium:YAG
laser at 2 weeks (P < 0.04) but rates were similar at 2 and 6
months.39 The RCT found no significant difference between treat-
ments for rates of hyperpigmentation. The third RCT found that both
treatments were associated with erythema (at 2 weeks AR 67% with
erbium:YAG laser v 95% with CO2 laser; at 2 months AR 24% with
erbium:YAG laser v 62% with CO2 laser; at 6 months AR for mild
erythema 0% with erbium:YAG laser v 10% with CO2 laser).40

Hypopigmentation (5% with erbium:YAG laser v 43% with CO2 laser;
P < 0.05) and hyperpigmentation (24% with erbium:YAG laser v

29% with CO2 laser) were seen. Hyperpigmentation resolved spon-
taneously in all cases within 6 months. Versus CO2 laser plus
variable pulse erbium:YAG laser: One RCT reported no significant
difference between treatments for erythema or pain.41

Comment: The effects of chemical peels and CO2 lasers are likely to be
dependent on the expertise of the dermatological surgeon, and
therefore results may not generalise to different populations.36 The
difference in outcomes was not expressed dichotomously, and the
clinical importance of the mean “0.54 units” difference in wrinkle
score with CO2 laser compared with chemical peel is difficult to
interpret. The available evidence is too weak to define the effects of
CO2 laser on wrinkles.36 The results of the third RCT comparing CO2
versus erbium:YAG laser should be interpreted with caution
because the participants and investigators were not blinded to
treatment allocation.40

OPTION FACELIFT

We found no systematic review or RCTs on the effects of facelifts.

Benefits: We found no systematic review and no RCTs.

Harms: We found no RCTs.

Comment: The effectiveness and safety of facelift surgery is likely to depend on
the expertise of the surgeon.

GLOSSARY
Erbium:YAG laser An yttrium aluminium garnet laser.
Fitzpatrick skin phototype classification I = always burns easily, never tans;
II = always burns easily, tans minimally; III = burns moderately, tans gradually (light
brown); IV = burns minimally, always tans well (brown); V = rarely burns, tans
profusely (dark brown); VI = never burns, deeply pigmented (black).
Mild/moderate/severe photodamage A spectrum of features including wrinkles,
hyperpigmentation, tactile roughness, and telangiectasia. Usually measured on a
scale from 0–9 (0 = none; 1–3 = mild; 4–6 = moderate; and 7–9 = severe).
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Insomnia
Search date June 2003

Bazian Ltd

QUESTIONS

Effects of non-drug treatments in older people. . . . . . . . . . . . . . . .2240

INTERVENTIONS

Unknown effectiveness
Cognitive behavioural therapy.2240
Exercise programmes . . . . . .2241
Timed exposure to bright

light . . . . . . . . . . . . . . . . .2241

To be covered in future updates
Drug treatments

See glossary, p 2242

Key Messages

Treatments in older people
¶ Cognitive behavioural therapy One systematic review identified one small

RCT, which found that individual or group cognitive behavioural therapy
improved sleep quality at 3 months compared with no treatment, although
mean sleep quality scores were consistent with continuing insomnia both with
and without treatment.

¶ Exercise programmes One systematic review identified one small RCT. It
found that sleep quality improved after a 16 week programme of regular,
moderate intensity exercise four times a week compared with no treatment.
However, mean sleep quality score were consistent with persisting insomnia
both with and without exercise.

¶ Timed exposure to bright light One systematic review found no RCTs
comparing the effects of timed bright light exposure with other treatments or no
treatment.
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DEFINITION Insomnia is defined by the US National Institutes of Health as
experience of poor quality sleep, with difficulty in initiating or
maintaining sleep, waking too early in the morning, or failing to feel
refreshed. Chronic insomnia is defined as insomnia occurring for at
least three nights a week for 1 month or more.1 Primary insomnia is
defined as chronic insomnia without specific underlying medical or
psychiatric disorders such as sleep apnoea, depression, or demen-
tia. This topic only looks at primary insomnia.

INCIDENCE/
PREVALENCE

Across all adult age groups, up to 40% of people have insomnia.2

However, prevalence increases with age, with estimates ranging
from 31–38% in people aged 18–64 years to 45% in people aged
65–79 years.3

AETIOLOGY/
RISK FACTORS

The cause of insomnia is uncertain. The risk of primary insomnia
increases with age and may be related to changes in circadian
rhythms associated with age. Psychological factors and lifestyle
changes may exacerbate perceived effects of changes in sleep
patterns associated with age, leading to reduced satisfaction with
sleep.4 Other risk factors in all age groups include hyperarousal,
chronic stress, and daytime napping.1,5

PROGNOSIS We found few reliable data on long term morbidity and mortality in
people with primary insomnia. Primary insomnia is a chronic and
relapsing condition.6 Likely consequences include reduced quality
of life and increased risk of accidents owing to daytime sleepiness.
People with primary insomnia may be at greater risk of dependence
on hypnotic medication, depression, dementia, and falls, and may
be more likely to require residential care.6,7

AIMS OF
INTERVENTION

To improve satisfaction with sleep; to prevent sleepiness and
improve functional ability during the daytime.

OUTCOMES Quality of life; self report of sleep satisfaction; sleep quality scales
such as the Pittsburgh Sleep Quality Index (PSQI — see glossary,
p 2242); performance on attentional task tests; daytime function-
ing scales such as the Stanford Sleepiness Scale and the Epworth
Sleepiness Scale. We excluded measures that record only time or
duration of sleep, or wakefulness in the comments, because each
of these measures may not directly correlate with symptoms.

METHODS Clinical Evidence search and appraisal June 2003. Only studies
examining the effects of treatments in people with chronic primary
insomnia were included.

QUESTION What are the effects of non-drug treatments in older
people?

OPTION COGNITIVE BEHAVIOURAL THERAPY

One systematic review identified one small RCT, which found that
individual or group cognitive behavioural therapy improved sleep quality
at 3 months compared with no treatment, although mean sleep quality
scores were consistent with continuing insomnia at 3 months both with
and without treatment.
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Benefits: We found one systematic review (search date 2002, 6 RCTs, 282
people with primary insomnia, at least 80% of whom were ≥ 60
years old).8 Only one of the included RCTs (36 people) reported on
outcomes relevant to the present review. It found that group or
individual cognitive behavioural therapy (see glossary, p 2242)
(consisting of sleep hygiene, stimulus control, sleep restriction,
muscle relaxation, and sleep education) significantly improved
Pittsburgh Sleep Quality Index (see glossary, p 2242) scores com-
pared with no treatment, both immediately after treatment and at 3
months (mean scores immediately after treatment: 7.8 with cogni-
tive behavioural therapy v 10.6 with no treatment; WMD –2.80,
95% CI –5.44 to –0.16; mean scores at 3 months: 6.20 with
cognitive behavioural therapy v 10.20 with no treatment; WMD
–4.00, 95% CI –6.62 to –1.38).

Harms: The systematic review did not report on harms.8

Comment: In the RCT, Pittsburgh Sleep Quality Index was assessed by investi-
gators who were blind to treatment allocation.8 We found one
subsequent RCT (75 adults), in which 45% of participants were
older than 55 years.9 It compared three treatments: cognitive
behavioural therapy (sleep education, stimulus control, and restric-
tions on time spent in bed), relaxation therapy, and a placebo
treatment that involved listening to descriptions of neutral activities
before going to bed. The trial did not separate results for different
age groups. Overall, it found no significant differences among
treatments for symptoms (100 point insomnia symptom
questionnaire).9

OPTION EXERCISE PROGRAMMES

One systematic review identified one small RCT, which found that sleep
quality improved after a 16 week programme of regular, moderate
intensity exercise four times a week compared with no treatment.
However, mean sleep quality scores were consistent with persisting
insomnia both with and without exercise.

Benefits: We found one systematic review (search date 2002, 1 RCT, 43
people with primary insomnia, at least 80% of whom were ≥ 60
years old).10 The included RCT compared 16 weeks of regular
moderate intensity exercise (30–40 minutes of walking or low
impact aerobics 4 times a week) with no treatment. It found that,
after completion, the exercise programme significantly improved
Pittsburgh Sleep Quality Index (see glossary, p 2242) more than no
treatment (mean scores after treatment: 5.4 with exercise therapy
v 8.8 with no treatment; mean improvement in score for exercise
programme v no treatment: 3.4, 95% CI 1.9 to 5.4).10 We found no
subsequent RCTs.

Harms: The systematic review did not report on harms.10

Comment: None.

OPTION TIMED EXPOSURE TO BRIGHT LIGHT

One systematic review found no RCTs comparing timed bright light
exposure with other or no treatment.
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Benefits: We found one systematic review that compared the effects of timed
bright light exposure with other or no treatment in people aged 60
years and over (search date 2001).11 It identified no RCTs. We
found no RCTs published after the review.

Harms: The review did not report on harms.11

Comment: None.

GLOSSARY
Cognitive behavioural therapy The following cognitive behavioural therapies
were considered in this review: stimulus control, sleep hygiene education, muscle
relaxation, sleep restriction, and cognitive therapy. Stimulus control consists of
measures to control the stimuli that affect sleep, such as establishing a standard
wake up time, getting out of bed during long periods of wakefulness, and
eliminating non-nocturnal sleep. Sleep hygiene education informs people about
lifestyle modifications that may impair or enhance sleep, such as avoiding alcohol,
heavy meals, and exercise before going to bed, and aims to alter expectations
about normal sleep durations. Muscle relaxation involves sequential muscle
tensing and relaxing. Sleep restriction reduces the time spent in bed to increase the
proportion of time spent asleep while in bed. Cognitive therapy aims to identify and
alter beliefs and expectations about sleep and sleep onset (e.g. beliefs about
“necessary” sleep duration). Cognitive behavioural therapy may be undertaken on
a one-to-one basis (individual therapy) or with a group of people (group therapy).
Pittsburgh Sleep Quality Index (PSQI) A validated 21 point scale (0 = best,
21 = worst) to measure subjective sleep quality. A score above 5 indicates
insomnia.
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Jet lag
Search date April 2003

Andrew Herxheimer

QUESTIONS

Effects of interventions to prevent or minimise jet lag New . . . . . .2244

INTERVENTIONS

Likely to be beneficial
Melatonin* . . . . . . . . . . . . . .2244

Trade off between benefits and
harms

Hypnotics . . . . . . . . . . . . . . .2246

Unknown effectiveness
Lifestyle and environmental

adaptations (eating, avoiding
alcohol or caffeine, sleeping,
daylight exposure, arousal) .2247

*The adverse effects of melatonin
have not yet been adequately
investigated

Key Messages

¶ Melatonin One systematic review found that melatonin reduced mean jet lag
scores on eastward and westward flights compared with placebo. The review
found case reports of possible adverse effects, and suggests that people with
epilepsy or on warfarin (or other oral anticoagulants) should not use melatonin
without medical supervision. It concluded that the pharmacology and toxicol-
ogy of melatonin needs systematic study, and routine pharmaceutical quality
control of melatonin products is necessary. One RCT found no significant
difference between melatonin plus zolpidem and placebo in alleviating symp-
toms of jet lag.

¶ Hypnotics One RCT found no significant difference between zopiclone and
placebo in subjective jet lag scores, but found that zopiclone increased sleep
duration compared with placebo. One RCT found that zolpidem improved sleep
quality compared with placebo. One RCT found that zolpidem was more
effective in alleviating symptoms of jet lag compared with placebo, but found no
significant difference between zolpidem plus melatonin and placebo. Adverse
effects reported with hypnotics include headache, dizziness, nausea, confu-
sion, and amnesia. Short term benefits of hypnotics have to be considered in
light of potential adverse effects.

¶ Lifestyle and environmental adaptations (eating, avoiding alcohol or
caffeine, sleeping, daylight exposure, arousal) We found no RCTs on the
effects of eating, avoiding alcohol or caffeine, sleeping, daylight exposure, or
arousal. Such RCTs are likely to be performed.
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DEFINITION Jet lag is a syndrome associated with rapid long haul flights across
several time zones, characterised by sleep disturbances, daytime
fatigue, reduced performance, gastrointestinal problems, and gen-
eralised malaise.1 As with most syndromes, not all the components
have to be present in any one case. It is due to the “body clock”
continuing to function in the day–night rhythm of the place of
departure. The rhythm adapts gradually under the influence of light
and dark, mediated by melatonin secreted by the pineal gland:
darkness switches on melatonin secretion, exposure to strong light
switches it off.

INCIDENCE/
PREVALENCE

Jet lag affects most air travellers crossing five or more time zones.
The incidence and severity of jet lag increases with the number of
time zones crossed.

AETIOLOGY/
RISK FACTORS

Someone who has previously experienced jet lag is liable to do so
again. Jet lag is worse the more time zones are crossed in one flight,
or series of flights, within a few days. Westward travel generally
causes less disruption than eastward travel as it is easier to
lengthen, rather than to shorten, the natural circadian cycle.2

PROGNOSIS Jet lag is worst immediately after travel and gradually resolves over
4–6 days as the person adjusts to the new local time.2 The more
time zones are crossed, the longer it takes to wear off.

AIMS OF
INTERVENTION

To prevent or minimise jet lag, with minimal adverse effects.

OUTCOMES Subjective jet lag score; sleep duration and quality; daytime
alertness.

METHODS Clinical Evidence search and appraisal April 2003. The author
added data from the update of his own Cochrane Review. This topic
includes studies whose purpose was the prevention of jet lag, in
which interventions may have been given before or after travelling.
RCTs were included if the authors described the basis of their
definition of jet lag, even if not all components of the syndrome were
looked for or documented.

QUESTION What are the effects of interventions to prevent or
minimise jet lag? New

OPTION MELATONIN

One systematic review found that melatonin reduced mean jet lag scores
on eastward and westward flights compared with placebo. The review
found case reports of possible adverse effects, and suggests that people
with epilepsy or on warfarin (or other oral anticoagulants) should not use
melatonin without medical supervision. It concluded that the
pharmacology and toxicology of melatonin needs systematic study, and
routine pharmaceutical quality control of melatonin products is
necessary. One RCT found no significant difference between melatonin
plus zolpidem and placebo in alleviating symptoms of jet lag.

Benefits: Versus placebo: We found one systematic review (search date
2003, 10 RCTs, 975 people) that compared melatonin versus
placebo.2 Nine RCTs included in the review were in air travellers, and
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one was in international airline cabin staff (see comment below). In
the RCTs, melatonin was given in a varying combination of either
before the flight, on the day of the flight, and after the flight. The
review’s primary outcome measure was the subjective rating of jet
lag. Four RCTs reported global jet lag scores that could be combined
(single scale 0–100 where 0 = no jet lag and 100 = extreme jet
lag). The review found that melatonin significantly reduced mean
subjective jet lag scores on eastward and westward flights com-
pared with placebo (eastward flights: 4 RCTs, 142 travellers,
weighted mean jet lag score 30.9 with melatonin v 50.7 with
placebo; WMD –19.5, 95% CI –28.1 to –10.9; westward flights: 2
RCTs, 90 travellers, weighted mean jet lag score 22.3 with mela-
tonin v 40.6 with placebo; WMD –17.3, 95% CI –27.3 to –7.3).2

The review reported that melatonin reduced the symptoms of jet lag
in eight RCTs, whereas two RCTs found no effect on symptoms
between melatonin and placebo (see comment below). Timing of
melatonin: One RCT included in the review (52 international airline
cabin crew completing a 9 day tour of duty) compared melatonin
after arrival (“post”); melatonin before and after arrival (“pre and
post”); versus placebo. The review reported that “overall recovery”
after the flight was no better in the “pre and post” group compared
with placebo, whereas the “post” group had significantly less jet lag
(P < 0.005) and sleep disturbance (P < 0.01) compared with pla-
cebo.2 However, the review noted that it was difficult to generalise
from this finding because the airline staff had complex disordered
circadian rhythms due to rapidly repeated flights.2 Melatonin plus
zolpidem: One RCT included in the review compared melatonin
plus zolpidem versus placebo (see benefits of hypnotics, p 2246).

Harms: The adverse effects of melatonin have not yet been adequately
investigated (see comment below). The review noted that most
RCTs did not look for adverse effects systematically, and many
symptoms were difficult to distinguish from symptoms or manifes-
tations of jet lag itself.2 One RCT found no significant difference
between melatonin and placebo in adverse effects; another found
that a disorientating “rocking” feeling was significantly more fre-
quent with melatonin (P = 0.036).2 Hypnotic effects after mela-
tonin occurred in five RCTs affecting about 10% of people (further
details not reported).2 Other effects included headache or heavy
head (2 RCTs); disorientation (1 RCT); ear, nose, and throat prob-
lems; nausea; and gastrointestinal problems (absolute numbers
not reported; P values not reported).2 One person had difficulty in
swallowing and breathing within 20 minutes of taking melatonin.2

Symptoms subsided after 45 minutes. They recurred after a further
dose of melatonin. The review reported that the adverse events in
the trials occurred during treatment and appeared to have been
short lived.2 The review noted that the pharmacology and toxicology
of melatonin had not been systematically studied. It found six
published and 19 unpublished case reports of possible related
adverse effects on the central nervous system (including, among
other symptoms, confusion, ataxia, headache, and convulsant
effects), blood clotting (prothrombin increased or decreased, sus-
pected interaction with warfarin), cardiovascular system (including,
among other symptoms, chest pain and dyspnoea), and skin (fixed
drug eruption). Whilst noting the difficulty of interpreting such data,
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it suggested particular concern regarding the use of melatonin in
people with epilepsy and in people taking warfarin or other oral
anticoagulants, and that people in these groups should not use
melatonin without an informed (medical) discussion, concluding
that further investigation was needed.2 Melatonin plus zolpidem:
See harms of hypnotics, p 2247.

Comment: The trials reviewed did not state whether travellers were frequent
flyers or not. Two RCTs found no effect on symptoms with mela-
tonin.2 In the first of these RCTs, the review noted that there might
have been insufficient time between inward and outward flights for
participants to have fully adjusted to the new time zone. Hence,
people may have suffered less jet lag on the return flight than might
be expected, making it harder to detect effects. In the second RCT,
the review noted that melatonin may have reduced jet lag after 3
days but the statistical analysis in the RCT did not test this. One RCT
reported details of the source of melatonin; most did not state the
pharmaceutical form used.2 Some melatonin products have been
found to contain unidentified impurities.1 The review concluded that
“the pharmacology and toxicology of melatonin needs systematic
study, and routine pharmaceutical quality control of melatonin
products must be established”.2

OPTION HYPNOTICS

One RCT found no significant difference between zopiclone and placebo
in subjective jet lag scores, but found that zopiclone increased sleep
duration compared with placebo. One RCT found that zolpidem improved
sleep quality compared with placebo. One RCT found that zolpidem was
more effective in alleviating symptoms of jet lag compared with placebo,
but found no significant difference between zolpidem plus melatonin and
placebo. Adverse effects reported with hypnotics include headache,
dizziness, nausea, confusion, and amnesia. Short term benefits of
hypnotics have to be considered in light of potential adverse effects.

Benefits: We found no systematic review but found three RCTs.3–5 Versus
placebo: The first RCT (33 people, westward flight crossing 5 time
zones; see comment below) compared zopiclone (taken 30 min-
utes before bedtime on the first 4 nights after the flight) versus
placebo.3 It found no significant difference between zopiclone and
placebo in subjective jet lag scores on the first, second, fifth, and
sixth days after the flight. The RCT found that zopiclone significantly
increased sleep duration on nights two (P < 0.05) and three
(P < 0.01) after the flight compared with placebo. The second RCT
(133 people, 25–65 years of age who had travelled overseas at
least twice during the past 24 months, eastward flights crossing
5–9 time zones) compared zolpidem (taken immediately before
bedtime on the first 3 nights after the flight) versus placebo.4 It
examined sleep disturbance in jet lag. It found that zolpidem
significantly reduced the mean number of awakenings on the first
two nights after the flight compared with placebo (P < 0.05) and
significantly improved sleep quality on the first three nights after the
flight compared with placebo (P < 0.05). Zolpidem plus
melatonin: The third RCT (137 people, eastward flight crossing
6–9 time zones; see comment below) compared zolpidem alone;
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melatonin alone; zolpidem plus melatonin; and placebo.5 Study
medication was taken during the flight and at bedtime for four
consecutive days after the flight. The RCT found that zolpidem alone
was significantly more effective in alleviating symptoms of jet lag on
the fourth day after the flight than placebo (P < 0.05), but found no
significant difference between zolpidem plus melatonin and pla-
cebo. It found that zolpidem alone and zolpidem plus melatonin
significantly improved overall self rated sleep quality during the flight
compared with placebo (P < 0.05).

Harms: Versus placebo: The first RCT did not report on harms.3 In the
second RCT, adverse events included headache (12/68 [17.6%] of
people with zolpidem v 6/65 [9.2%] with placebo), rhinitis (2/68
[2.9%] v 1/65 [1.5%]), diarrhoea (2/68 [2.9%] v 1/65 [1.5%]),
abnormal dreaming (2/68 [2.9%] v 0/65 [0%]), and sinusitis (0/68
[0%] v 2/65 [3.1%]).4 Zolpidem plus melatonin: In the third RCT,
adverse events were most frequent with zolpidem plus melatonin
(total adverse events reported: 19 with zolpidem alone v 21 with
melatonin plus zolpidem v 6 with placebo; statistical analysis not
reported).5 The most common adverse events included nausea
(4/34 [12%] of people with zolpidem alone v 4/29 [14%] with
melatonin plus zolpidem v 1/39 [3%] with placebo), vomiting (2/34
[6%] v 2/29 [7%] v 0/39 [0%]), confusion (2/34 [6%] v 4/29 [14%]
v 0/39 [0%]), dizziness (1/34 [3%] v 2/29 [7%] v 0/39 [0%]),
headache (2/34 [6%] v 2/29 [7%] v 1/39 [3%]), amnesia (1/34
[3%] v 2/29 [7%] v 0/39 [0%]), palpitations (1/34 [3%] v 0/29 [0%]
v 0/39 [0%]), sweating (0/34 [0%] v 1/29 [3%] v 1/39 [3%]) and dry
mouth (1/34 [3%] v 1/29 [3%] v 0/39 [0%]). One person taking
zolpidem plus melatonin was incapacitated by adverse events.

Comment: In the first RCT, subjective jet lag scores were assessed using a
100 mm visual analogue scale: jet lag symptoms were described as
feeling tired at unusual times of the day, bad mood, feeling of
ill-being, digestive problems, and absence of energy.3 The third RCT
used a 100 mm visual analogue scale to assess the severity of jet
lag symptoms and effectiveness of medication.5 Disruption of sleep
is a major component of jet lag, and hypnotics have been used to try
to reduce it. The short term benefit seems to be outweighed by the
wide range of unpleasant effects, some of them common.

OPTION LIFESTYLE AND ENVIRONMENTAL ADAPTATIONS (EATING,
AVOIDING ALCOHOL OR CAFFEINE, SLEEPING, DAYLIGHT
EXPOSURE, AROUSAL)

We found no RCTs on the effects of eating, avoiding alcohol or caffeine,
sleeping, daylight exposure, or arousal. Such RCTs are unlikely to be
performed

Benefits: We found no systematic review or RCTs looking at the lifestyle and
environmental adaptations of eating, avoiding alcohol or caffeine,
sleeping, daylight exposure, or arousal: that is, doing interesting
things such as sightseeing or visiting friends (see comment below).
We found one RCT that used artificial light exposure (see comment
below).

Harms: We found no evidence on harms.
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Comment: RCTs on the effects of lifestyle and environmental adaptation are
unlikely to be performed. There is much physiological and anecdotal
evidence to support environmental adaptation. Light is the major
external environmental cue that pushes the circadian phase
towards the light–dark rhythm at the destination. Endogenous
melatonin production by the pineal gland is switched on by dark-
ness, normally at dusk, and inhibited by bright light.2 It has been
suggested that after a westward flight it may be worth staying awake
while it is daylight at the destination and trying to sleep when it gets
dark; and after an eastward flight, being awake but avoiding bright
light in the morning, and being outdoors as much as possible in the
afternoon.1,6 Such behaviour may adjust the body clock and turn on
the body’s own melatonin secretion at the right time. Other cues
may reinforce the effect of light, such as eating modestly at the
times that correspond to usual meal times, and taking comfortable
exercise.1 We found one RCT (20 people, age 21–34 years old) that
compared artificial bright white light via a head mounted light visor
versus artificial dim red light for 3 hours on the first two evenings
after a westward flight crossing six time zones.7 Salivary melatonin
was measured to detect the onset of evening secretion, and sleep
quality and jet lag were rated subjectively. The RCT found that bright
light produced a mean delay in salivary melatonin secretion of 1
hour compared with dim light (that is, put the body clock 1 hour
forward). However, it found no significant difference between bright
light and dim light in sleep quality or jet lag severity.7
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Sleep apnoea
Search date December 2002

Michael Hensley and Cheryl Ray

QUESTIONS

Effects of treatment of moderate to severe obstructive sleep
apnoea-hypopnoea syndrome (OSAHS). . . . . . . . . . . . . . . . . . . . .2252
Effects of treatment of mild OSAHS . . . . . . . . . . . . . . . . . . . . . . .2256

INTERVENTIONS

Beneficial
Nasal continuous positive airway

pressure in moderate to severe
OSAHS . . . . . . . . . . . . . . .2252

Likely to be beneficial
Nasal continuous positive airway

pressure in mild OSAHS . . .2256
Oral appliance in mild

OSAHS . . . . . . . . . . . . . . .2258
Oral appliance in moderate to

severe OSAHS . . . . . . . . . .2255

Unknown effectiveness
Weight loss in mild OSAHS. . .2258
Weight loss in moderate to severe

OSAHS . . . . . . . . . . . . . . .2254

To be covered in future updates
Drug treatment; surgical

procedures

See glossary, p 2259

Key Messages

¶ Nasal continuous positive airway pressure in moderate to severe
obstructive sleep apnoea-hypopnoea syndrome (OSAHS) Systematic
reviews and subsequent RCTs have found that nasal continuous positive airway
pressure reduces daytime sleepiness, improves vigilance and cognitive func-
tioning, and reduces depression in people with moderate to severe OSAHS
after 3–9 months compared with placebo, oral appliances, or no treatment.

¶ Nasal continuous positive airway pressure in mild OSAHS One systematic
review of four RCTs in people with mild OSAHS found no significant difference
between nasal continuous positive airway pressure and conservative treatment
or placebo tablets in daytime sleepiness, but found significant improvement in
some measures of cognitive performance at about 4 weeks. One subsequent
RCT found no significant difference between nasal continuous positive pressure
plus conservative treatment and conservative treatment alone for daytime
sleepiness or functional or cognitive outcomes, but found significant improve-
ment in sleep apnoea-hypopnoea related symptoms at 3 and 6 months.

¶ Oral appliance in mild OSAHS One RCT found that oral appliances that
produce mandibular advancement reduced apnoea and hypopnoea, but had
no significant effect on daytime sleepiness or quality of life compared with
uvulopalatopharyngoplasty in people with mild OSAHS.

¶ Oral appliance in moderate to severe OSAHS RCTs have found that oral
appliances that produce anterior advancement of the mandible reduce daytime
sleepiness and sleep disordered breathing at 1–4 weeks in people with
moderate to severe OSAHS compared with no treatment or control oral
appliances.

¶ Weight loss in mild OSAHS One systematic review found no RCTs on the
effects of weight loss in people with mild OSAHS.
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¶ Weight loss in moderate to severe OSAHS One systematic review found no
RCTs on the effects of weight loss in people with moderate to severe OSAHS.

DEFINITION Obstructive sleep apnoea-hypopnoea syndrome (OSAHS) is abnor-
mal breathing during sleep that causes recurrent arousals, sleep
fragmentation, and nocturnal hypoxaemia. It is associated with
daytime sleepiness, impaired vigilance and cognitive functioning,
and reduced quality of life.1,2 Criteria for the diagnosis of significant
sleep disordered breathing (see glossary, p 2260) have not been
rigorously assessed, but have been set by consensus and conven-
tion.3,4 Diagnostic criteria have variable sensitivity and specificity.
For example, an apnoea/hypopnoea index (see glossary, p 2259) of
5–20 episodes an hour is often used to define borderline to mild
OSAHS, 20–35 to define moderate OSAHS, and more than 35 to
define severe OSAHS.5 However, people with upper airway resist-
ance syndrome (see glossary, p 2260) have an index below five
episodes an hour,6 and many healthy elderly people have an index
greater than five episodes an hour.7 In an effort to obtain an
international consensus, new criteria have been proposed but have
not been widely used.8 The most pragmatic test for clinically
significant OSAHS is to show clinical improvement in daytime
symptoms after treatment for sleep disordered breathing. In this
topic, the criteria for OSAHS include apnoeas and hypopnoeas (see
glossary, p 2259) caused by upper airway obstruction. Central sleep
apnoea and sleep associated hypoventilation syndromes are not
covered here.

INCIDENCE/
PREVALENCE

The Wisconsin Sleep Cohort Study of over 1000 people (mean age
47 years) in North America found a prevalence of apnoea/
hypopnoea index greater than five episodes an hour in 24% of men
and 9% of women, and of OSAHS with an index greater than five
plus excessive sleepiness in 4% of men and 2% of women.9 There
are international differences in the occurrence of OSAHS, for which
obesity is considered to be an important determinant.10 Ethnic
differences in prevalence have also been found after adjustment for
other risk factors.7,10 Little is known about the burden of illness in
developing countries.

AETIOLOGY/
RISK FACTORS

The site of the upper airway obstruction in the OSAHS is around the
level of the tongue, soft palate, or epiglottis. Disorders that predis-
pose to either narrowing of the upper airway or reduction in its
stability (e.g. obesity, certain craniofacial abnormalities, vocal cord
abnormalities, and enlarged tonsils) have been associated with an
increased risk of OSAHS. It has been estimated that a 1 kg/m2

increase in body mass index (3.2 kg for a person 1.8 m tall) leads to
a 30% increase (95% CI 13% to 50%) in the relative risk of
developing abnormal sleep disordered breathing (apnoea/
hypopnoea index ≥ 5/hour) over a period of 4 years.10 Other strong
associations include increasing age and sex (male to female ratio is
2 : 1). Weaker associations include menopause, family history,
smoking, and night time nasal congestion.10

PROGNOSIS The long term prognosis of people with untreated severe OSAHS is
poor with respect to quality of life, likelihood of motor vehicle
accidents, hypertension, and possibly cardiovascular disease and
premature mortality.11 Unfortunately, the prognosis of both treated
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and untreated OSAHS is unclear.7 The limitations in the evidence
include bias in the selection of participants, short duration of follow
up, and variation in the measurement of confounders (e.g. smok-
ing, alcohol use, and other cardiovascular risk factors). Treatment is
widespread, making it difficult to find evidence on prognosis for
untreated OSAHS. Observational studies support a causal associa-
tion between OSAHS and systemic hypertension, which increases
with the severity of OSAHS (OR 1.21 for mild OSAHS to 3.07 for
severe OSAHS).11 OSAHS increases the risk of motor vehicle
accidents three- to sevenfold.11,12 It is associated with increased
risk of premature mortality, cardiovascular disease, and impaired
neurocognitive functioning.11

AIMS OF
INTERVENTION

To minimise or eliminate symptoms of daytime sleepiness; to
improve vigilance and quality of life; to reduce or abolish the
increased risk of motor vehicle accidents and cardiovascular
events; to enhance compliance with treatment; to minimise
adverse effects of treatment.

OUTCOMES Daytime sleepiness: Subjective and objective measures such as
Epworth Sleepiness Scale, Multiple Sleep Latency Test, and Main-
tenance of Wakefulness Test. Quality of life: General measures
such as the Medical Outcomes Study 36-item Short Form Health
Survey and the General Health Questionnaire; measures of mood
such as the Hospital Anxiety and Depression Scale, the Beck
Depression Inventory, and the Profile of Mood States; measures of
energy and vitality such as the 36-item Short Form SF-36 energy
scale, the UWIST Mood Adjective Checklist, and the energy and
vitality scale of the Nottingham Health Profile. Disease specific
quality of life measures include the Functional Outcomes of Sleep
Questionnaire. Cognitive performance measures: Steer Clear,
Trailmaking Test B, Digit Symbol Substitution, and Paced Auditory
Serial Addition-2 Second Timing. Mortality and morbidity: For
example, road traffic accidents, hypertension, stroke, cardiac fail-
ure, and ischaemic heart disease. Intermediate outcomes:
Measures of the degree of disturbed breathing during sleep, such as
the number of apnoeas and hypopnoeas an hour (apnoea/
hypopnoea index), the frequency of arousals, and the degree of
sleep fragmentation. Details of validated outcome measures for
daytime sleepiness, quality of life and cognitive performance are
listed in table 1, p 2263.13–25

METHODS Clinical Evidence search and appraisal December 2002 and ongo-
ing additional hand searches by the author. Different RCTs have
used slightly different definitions of OSAHS. An attempt has been
made to provide some details of the definitions used. Further
clarification will be attempted in future Clinical Evidence updates.
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QUESTION What are the effects of treatment of moderate to
severe obstructive sleep apnoea-hypopnoea syndrome?

OPTION NASAL CONTINUOUS POSITIVE AIRWAY PRESSURE IN
MODERATE TO SEVERE OBSTRUCTIVE SLEEP
APNOEA-HYPOPNOEA SYNDROME

Systematic reviews and subsequent RCTs have found that nasal
continuous positive airway pressure reduces daytime sleepiness,
improves vigilance and cognitive functioning, and reduces depression
compared with placebo, oral appliances, or no treatment in people with
moderate to severe obstructive sleep apnoea-hypopnoea syndrome.

Benefits: Versus no treatment: We found one systematic review (search
date 1999, 1 RCT) comparing nasal continuous positive airway
pressure (CPAP — see glossary, p 2259) versus control for 3
months.5 The included RCT (105 people with severe obstructive
sleep apnoea-hypopnoea syndrome [OSAHS], mean apnoea/
hypopnoea index [see glossary, p 2259] 56/hour, and mean
Epworth Sleepiness Scale 12) did not compare effects of nasal
CPAP versus control directly. However, it found that nasal CPAP
significantly reduced daytime sleepiness from baseline, whereas
the control treatment did not (mean Epworth Sleepiness Scale was
reduced from 12.1 to 5.6 with nasal CPAP, P < 0.01, CI not
reported; and was reduced from 11.4 to 10.6 with control, NS).26

Versus sham/subtherapeutic nasal CPAP: We found one sys-
tematic review (search date 1999, 1 RCT),5 one report of 6 month
follow up from the RCT identified by the review,27 and three
subsequent RCTs,28–30 which compared nasal CPAP versus sham/
subtherapeutic nasal CPAP (see glossary, p 2260). The RCT identi-
fied by the systematic review (107 people with moderate to severe
OSAHS) found that nasal CPAP significantly reduced daytime sleepi-
ness at 1 month compared with sham/subtherapeutic nasal CPAP
(mean improvement in Epworth Sleepiness Scale with CPAP v

control 7.0, P < 0.0001, CI not reported; mean improvement in
Maintenance of Wakefulness Test with CPAP v control 6.75 min,
P = 0.005).31 The first subsequent RCT (55 people with moderate
to severe sleep disordered breathing [see glossary, p 2260], all with
an apnoea/hypopnoea index > 30/hour [average > 50/hour], but
with no or very little complaint of excessive daytime sleepiness
[average Epworth Sleepiness Scale was 7/24, normal is < 10/24])
found no significant difference in daytime sleepiness after 6 weeks
between nasal CPAP and sham nasal CPAP (change in Epworth
Sleepiness Scale: 1, 95% CI 0 to 2 with nasal CPAP v 1, 95% CI 0
to 2 with sham nasal CPAP).28 It also found no significant difference
in a range of measures of cognitive functioning or in 24 hour blood
pressure readings. The second subsequent RCT (59 men with an
Epworth Sleepiness Scale > 10 and moderate to severe OSAHS;
48 people included in this RCT were also included in the RCT31

described above) compared the effects of nasal CPAP versus sham
nasal CPAP on simulated driving performance for 1 month.29 It
found that nasal CPAP significantly reduced daytime sleepiness
compared with sham nasal CPAP (subjective measures:
P = 0.0006; objective measures: P = 0.003; CI not reported). The
third subsequent RCT (45 people with moderate to severe OSAHS)
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found that nasal CPAP significantly reduced daytime sleepiness and
functional outcomes compared with sham nasal CPAP after 6 weeks
(mean change in Epworth Sleepiness Scale –9.48 with nasal CPAP
v –2.27 with sham nasal CPAP, P < 0.001; mean change in sleep
apnoea-hypopnoea syndrome related symptoms score –18.48 with
nasal CPAP v –4.45 with sham nasal CPAP, P < 0.001; mean
change in Functional Outcomes of Sleep Questionnaire [general
productivity domain] 3.99 with nasal CPAP v 0.50 with sham nasal
CPAP, P < 0.05; and mean change in Functional Outcomes of Sleep
Questionnaire [vigilance domain] 8.52 with nasal CPAP v 3.44 with
sham nasal CPAP, P < 0.01).30 Versus oral placebo tablets: We
found one systematic review32 and one subsequent RCT33 compar-
ing nasal CPAP versus oral placebo tablets. The systematic review
(search date 2001, 3 crossover RCTs, 82 people) compared nasal
CPAP versus oral placebo tablets in people with moderate OSAHS.32

The RCTs in the systematic review were found to have some
methodological shortcomings. The review found no significant dif-
ference in sleep latency between nasal CPAP and oral placebo
tablets (Multiple Sleep Latency Test: WMD +0.90 minutes, 95% CI
–0.84 minutes to +2.62 minutes) or cognitive functioning (Steer
Clear: WMD –5.04, 95% CI –20.1 to +10.0).32 The subsequent
RCT (68 people with moderate to severe OSAHS, apnoea/
hypopnoea index range 15–129/hour, Epworth Sleepiness Scale
range 6–24) compared nasal CPAP versus oral placebo tablets over
4 weeks.33 It found that nasal CPAP significantly reduced daytime
sleepiness over 4 weeks compared with oral placebo tablets
(Epworth Sleepiness Scale 10.1 with nasal CPAP v 12.5 with
placebo tablets; P = 0.001) and quality of life (Functional Out-
comes of Sleep Questionnaire total score 12.4 with nasal CPAP v

11.6 with placebo tablets; P = 0.01).33 Versus oral appliances:
We found one systematic review (search date 2001,32 60 people, 3
RCTs34–36) and one subsequent RCT, which compared nasal CPAP
with oral appliances (see glossary, p 2259) (removable mandibular
advancement devices).37 The systematic review found that nasal
CPAP significantly improved apnoea/hypopnoea index compared
with oral appliance (WMD –7.3/hour, –10.0/hour to –4.7/hour).32

One RCT included in the review found no significant difference in
sleepiness between nasal CPAP and oral appliances.36 Overall, the
review found that people preferred an oral appliance over nasal
CPAP (OR 9.5, 95% CI 4.3 to 21.1). However, the trial results were
significantly heterogeneous.32 The subsequent RCT (48 people with
a mean apnoea/hypopnoea index of 31 ± 26/hour and Epworth
Sleepiness Scale of 14 ± 4; crossover design) found that CPAP
significantly improved apnoea/hypopnoea index, symptoms, func-
tional outcomes and aspects of quality of life after 8 weeks com-
pared with mandibular repositioning splint (apnoea/hypopnoea
index: 8 with CPAP v 15 with splint; Epworth Sleepiness Scale: 8 v

12; symptoms: 17 v 11; effectiveness rating: 5 v 7; Functional
Outcomes of Sleep Questionnaire: 13 v 14; SF–36 mental compo-
nent: 48 v 52; health transition scores: 2.9 v 2.4; P for all these
outcomes < 0.01). However, objective sleepiness, cognitive per-
formance, and preference for treatments were not significantly
different between treatments.37
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Harms: Neither of the systematic reviews summarised any harmful effects
found in the RCTs that were reviewed.5,32 One systematic review
(search date 1999) reported a high prevalence of minor adverse
effects from nasal CPAP treatment, the most common being dry
mouth, nose, and throat (40%).5 We found one case series (52
consecutive people with severe OSAHS, mean oxygen desaturation
index 43/hour), in which the occurrence of nasopharyngeal symp-
toms was studied systematically before and after nasal CPAP.38 It
found that nasopharyngeal symptoms were common before nasal
CPAP in OSAHS (nasal dryness 74%, sneezing 51%, blocked nose
43%, and rhinorrhoea 37%) and increased during nasal CPAP
(sneezing 75% and rhinorrhoea 57%), with greater discomfort in
winter. Other adverse effects of nasal CPAP include local effects of
the mask on the nasal bridge, mask discomfort, nasal congestion,
rhinitis, sore eyes, headache, chest discomfort, and noise
disturbance.

Comment: The RCTs have problems with their methods and with applicability of
results. First, severity of sleep disordered breathing (using apnoea/
hypopnoea index, etc.) is not a good guide to severity of daytime
sleepiness, which is a major symptom.28 Second, it is not clear
whether the sham or subtherapeutic CPAP used in some “placebo”
groups are truly inactive treatments. Third, RCT evidence reports
short term symptomatic outcomes only, rather than longer term
complications, such as mortality, motor vehicle accident rate,
hypertension, stroke, and ischaemic heart disease.

OPTION WEIGHT LOSS IN MODERATE TO SEVERE OBSTRUCTIVE
SLEEP APNOEA-HYPOPNOEA SYNDROME

We found no RCTs on the effect of weight loss in people with moderate to
severe obstructive sleep apnoea-hypopnoea syndrome.

Benefits: We found one systematic review (search date 2000), which identi-
fied no RCTs on the effect of weight loss in people with obstructive
sleep apnoea-hypopnoea syndrome (OSAHS); see comment
below.39

Harms: We found no RCTs on the effects of weight loss in people with
OSAHS.

Comment: One review of the effect of body weight in OSAHS found no RCTs but
included case series in which weight loss, especially that achieved
by surgery, was associated with improvement, mainly in people with
severe OSAHS.40 Large relative improvements in apnoea/
hypopnoea index (see glossary, p 2259) (–72% to –98%) were
found after a weight loss of 30–70% of initial weight.40 It seems that
weight loss has the potential to benefit obese persons with OSAHS.
There is consensus that advice about weight reduction is an
important component of management. However, weight loss is
difficult and advice may need to be combined with nasal continuous
positive airway pressure (see glossary, p 2259) in people with
moderate and severe OSAHS.
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OPTION ORAL APPLIANCES IN MODERATE TO SEVERE
OBSTRUCTIVE SLEEP APNOEA-HYPOPNOEA SYNDROME

RCTs have found that oral appliances that produce anterior advancement
of the mandible reduce daytime sleepiness and sleep disordered
breathing at 1–4 weeks in people with moderate to severe obstructive
sleep apnoea-hypopnoea syndrome compared with no treatment or
control oral appliances.

Benefits: Versus no treatment: We found no systematic review but found
one RCT.41 The RCT (crossover, 24 people with moderate obstruc-
tive sleep apnoea-hypopnoea syndrome [OSAHS]; mean apnoea/
hypopnoea index [see glossary, p 2259] 26.7 and significant
daytime sleepiness [Epworth Sleepiness Scale 11.9]) compared
two different oral appliances (see glossary, p 2259) that produced
mandibular advancement versus no treatment for 1 week each. It
found that, after 1 week, both oral appliances significantly reduced
daytime sleepiness and sleep disordered breathing (see glossary,
p 2260) compared with no treatment (daytime sleepiness: Epworth
Sleepiness Scale 9.0, 95% CI 6.5 to 11.0 with first oral appliance;
9.0, 95% CI 6.5 to 10.0 with second oral appliance; and 13.5, 95%
CI 9.5 to 16.0 with no oral appliance; P < 0.01 for each oral
appliance v no oral appliance; apnoea/hypopnoea index: 8.7, 95%
CI 5.8 to 11.6 with first oral appliance; 7.9, 95% CI 4.8 to 11.0 with
second oral appliance; 22.6, 95% CI 16.5 to 28.7 with no oral
appliance; P < 0.05 for each oral appliance v no oral appliance). It
also found that oral appliance versus no treatment significantly
reduced interference with daily tasks, snoring frequency and loud-
ness, and improved performance ability and energy level compared
with no treatment. Versus control oral appliances: We found
three RCTs comparing an oral appliance that produced anterior
advancement of the mandible (removable mandibular advance-
ment device) versus an oral appliance that did not (control
intervention).42–44 The first RCT (24 adults with loud snoring and
severe OSAHS) found that mandibular advancement device signifi-
cantly reduced daytime sleepiness compared with control after
2 weeks (Epworth Sleepiness Scale –3.8 with mandibular advance-
ment device v –0.5 with control oral appliance; P < 0.005).42 There
was a significant withdrawal rate, with only 10 people in the
mandibular advancement group and eight people in the control
group providing outcome data after 2 weeks of treatment. The
second RCT (crossover study, 28 people with moderate to severe
OSAHS [average apnoea/hypopnoea index 27/hour]) compared a
mandibular advancement splint versus control (oral appliance that
did not advance the mandible) for 1 week each.43 It found that
mandibular advancement splint significantly reduced daytime
sleepiness and apnoea/hypopnoea index compared with control
oral appliance (Epworth Sleepiness Scale 3.9 with mandibular
advancement splint v 10.1 with control oral appliance, P < 0.01, CI
not reported; apnoea/hypopnoea index: 14/hour with mandibular
advancement splint v 30/hour with control oral appliance,
P < 0.0001, CI not reported). The third RCT44 (85 patients, 14
women with mean Epworth Sleepiness Scale of 11, crossover
design) found that an active mandibular advancement splint signifi-
cantly increased sleep latency and improved sleepiness compared

Sleep apnoea
S

leep
disorders

2255

 BMJ Publishing Group Ltd 2004



with an inactive mandibular advancement splint at 4 weeks
(decrease in sleep latency for active v inactive treatment: 1.2
minutes, 95% CI 0.3 minutes to 2.1 minutes; improvement in
Epworth Sleepiness Scale for active v inactive treatment: 2 points,
95% CI 1 point to 3 points; proportion of people with normal
Epworth Sleepiness score: 82% with active v 62% with inactive,
P < 0.01). Versus nasal continuous positive airway pressure:
See glossary, p 2259. See benefits of nasal continuous positive
airway pressure in moderate to severe OSAHS, p 2252.

Harms: Versus no treatment: The RCT did not report on adverse effects.41

One small series (22 people involved in the RCT) investigated
adverse effects over 12–30 months.45 It found that adverse effects
were common (mucosal dryness [86%], tooth discomfort [59%],
and hypersalivation [55%]) but did not require discontinuation of
treatment. Versus control oral appliances: The first RCT did not
report on adverse effects.42 The second RCT reported the following
adverse effects: excessive salivation (50%), gum irritation (20%),
mouth dryness (46%), jaw discomfort (12.5%), and tooth grinding
(12.5%).43 Those adverse effects were described as mild to mod-
erate, lasting less than 3 weeks, and not preventing the use of the
mandibular advancement splint.

Comment: Oral appliances are commonly used for snoring. We found one
systematic review (search date 1994, 304 people with mean
apnoea/hypopnoea index in the severe range, 21 publications, 19
case series), which found that about 70% of people had a 50% or
greater reduction in apnoea/hypopnoea index.46 There is insuffi-
cient evidence about long term effectiveness and adverse effects.
One RCT (24 people, crossover design), which compared an oral
appliance with a small bite opening (4 mm) versus one with a larger
opening (14 mm) found no significant difference in sleep disordered
breathing or Epworth Sleepiness Scale.47

QUESTION What are the effects of treatment for mild obstructive
sleep apnoea-hypopnoea syndrome?

OPTION NASAL CONTINUOUS POSITIVE AIRWAY PRESSURE IN
MILD OBSTRUCTIVE SLEEP APNOEA-HYPOPNOEA
SYNDROME

One systematic review of four RCTs in people with mild obstructive sleep
apnoea-hypopnoea syndrome found no significant difference between
nasal continuous positive airway pressure and conservative treatment or
placebo tablets in daytime sleepiness, but found significant improvement
in some measures of cognitive performance at about 4 weeks. One
subsequent RCT found no significant difference between nasal
continuous positive pressure plus conservative treatment and
conservative treatment alone for daytime sleepiness or functional or
cognitive outcomes, but found significant improvement in sleep
apnoea-hypopnoea related symptoms at 3 and 6 months.

Benefits: Versus no treatment: We found no RCTs. Versus conservative
treatment or oral placebo tablets: We found one systematic
review5 and one subsequent RCT.48 The systematic review (search
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date 1999, 4 RCTs, 208 people with mild obstructive sleep apnoea-
hypopnoea syndrome [OSAHS]) compared nasal continuous posi-
tive airway pressure (CPAP — see glossary, p 2259) versus con-
servative treatment (sleep hygiene and advice about weight
reduction) or oral placebo tablets for at least 4 weeks.5 It found no
significant difference between nasal CPAP and conservative treat-
ment or oral placebo tablets in daytime sleepiness (1 RCT:49 mean
reduction in Epworth Sleepiness Scale –0.57, 95% CI –1.39 to
+0.25; 3 RCTs:50–52 Multiple Sleep Latency Test, graphical repre-
sentation; mean effect about 0 with 95% CI of about ± 0.7). It found
no significant difference between nasal CPAP and conservative
treatment or oral placebo tablets in two measures of cognitive
performance, but found significant improvement in two other meas-
ures of cognitive performance (no significant difference in Steer
Clear, 2 RCTs;49,50 or Digit Symbol Substitution, 2 RCTs;49,51 sig-
nificant improvement in Trailmaking Test B, 3 RCTs:49–51 P = 0.003;
2 RCTs, Paced Auditory Serial Addition-2 Second Timing:49,50

P < 0.0001; CI not reported). The review found no significant
difference between nasal CPAP and oral placebo tablets for quality
of life and anxiety measures, but found significant improvement for
depression and for energy and vitality (quality of life: 2 RCTs,
36-item Short Form general perception);49,51 anxiety measures (2
RCTs, Hospital Anxiety and Depression Scale);49,50 depression (2
RCTs, Hospital Anxiety and Depression Scale;49,50 1 RCT, Beck
Depression Inventory;51 combined P = 0.0004); energy and vitality
(2 RCTs, 36-item Short Form vitality;49,51 1 RCT, UWIST Mood
Adjective Checklist Energetic Arousal Score;50 combined
P = 0.013; 1 RCT, energy/fatigue subscore of MOD;52 P < 0.05).
The three RCTs that reported a symptom score (in-house question-
naires using an analogue scale) showed a significant benefit of
appliance over placebo (combined P = 0.006).49–51 We found one
subsequent RCT (142 people with mild OSAHS) comparing nasal
CPAP plus conservative treatment (sleep hygiene and weight loss)
versus conservative treatment alone.48 It found that nasal CPAP
plus conservative treatment significantly reduced symptoms at 3
and 6 months compared with conservative treatment alone (sleep
apnoea-hypopnoea syndrome related symptom score 14 with nasal
CPAP plus conservative treatment v 19 with conservative treatment
alone; P < 0.001). However, it found no significant difference
between nasal CPAP plus conservative treatment in daytime sleepi-
ness or functional outcomes at 3 and 6 months compared with
conservative treatment alone (results not by intention to treat, 17
people excluded; Epworth Sleepiness Scale 10.5 with nasal CPAP
plus conservative treatment v 12.0 with conservative treatment
alone; P = 0.67 at 3 months; 9.6 with nasal CPAP plus conservative
treatment v 11.8 with conservative treatment alone; P = 0.11 at 6
months; Multiple Sleep Latency Test not reported at 3 months;
10 minutes with nasal CPAP plus conservative treatment v 11 min-
utes with conservative treatment alone, P = 0.87; Functional Out-
comes of Sleep Questionnaire score 106 with nasal CPAP plus
conservative treatment v 102 with conservative treatment alone at
3 and at 6 months, P = 0.29 at 3 months and P = 0.06 at 6
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months). The RCT also found no significant difference between
treatments in several measures of cognitive function at 3 or 6
months (e.g. Steer Clear score 10% in both groups at 3 months,
P = 0.65; 8% in both groups at 6 months, P = 0.88). Versus oral
appliances: We found no reliable RCTs.

Harms: The systematic review grouped mild and moderate to severe OSAHS
for reporting of adverse effects (see harms of nasal continuous
positive airway pressure in moderate to severe OSAHS, p 2254).5

The subsequent RCT did not report on harms.48

Comment: People with mild OSAHS find nasal CPAP less acceptable. People
with an apnoea/hypopnoea index (see glossary, p 2259) below
15/hour have been found to have half the long term use of nasal
CPAP compared with people with an apnoea/hypopnoea index
greater than 15/hour.53 In the RCT published after the review,
adherence by people with mild OSAHS was moderately high (4.8
hours/day).48 Treatment acceptance was also good (62% of people
who finished the trial chose to continue CPAP).

OPTION WEIGHT LOSS IN MILD OBSTRUCTIVE SLEEP
APNOEA-HYPOPNOEA SYNDROME

One systematic review found no RCTs on the effect of weight loss in
people with mild obstructive sleep apnoea-hypopnoea syndrome.

Benefits: We found one systematic review (search date 2000), which found
no RCTs on the effect of weight loss in people with obstructive sleep
apnoea-hypopnoea syndrome (see comment below).39

Harms: We found no RCTs on the effect of weight loss in people with mild
obstructive sleep apnoea-hypopnoea syndrome.

Comment: We found one large population based cohort study (690 people with
sleep disordered breathing [see glossary, p 2260], including those
who did not qualify for diagnosis of obstructive sleep apnoea-
hypopnoea syndrome) that evaluated sleep disordered breathing at
4 year intervals over 10 years.54 It found an association between
changes in weight and apnoea/hypopnoea index (see glossary,
p 2259) (weight gain of 10% was associated with an increase in
apnoea/hypopnoea index of 32% [95% CI 20% to 45%]; weight loss
of 10% was associated with a decrease in apnoea/hypopnoea index
of 26% [95% CI 18% to 34%]).

OPTION ORAL APPLIANCES IN MILD OBSTRUCTIVE SLEEP
APNOEA-HYPOPNOEA SYNDROME

One RCT found that oral appliances that produce mandibular
advancement reduced apnoea and hypopnoea, but had no significant
effect on daytime sleepiness or quality of life compared with
uvulopalatopharyngoplasty in people with mild obstructive sleep
apnoea-hypopnoea syndrome.

Benefits: Versus surgical treatment (uvulopalatopharyngoplasty): We
found three reports comparing an oral appliance (see glossary,
p 2259) (producing anterior advancement of the mandible) versus
uvulopalatopharyngoplasty.55–57 However, they were all related to
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the same RCT of 95 people with mild obstructive sleep apnoea-
hypopnoea syndrome (mean apnoea/hypopnoea index (see glos-
sary, p 2259) 18.2/hour, 95% CI 15.7/hour to 20.8/hour in oral
appliance group; 20.4/hour, 95% CI 17.4/hour to 23.3/hour in the
uvulopalatopharyngoplasty group). Successful treatment was
defined as a reduction in apnoea/hypopnoea index to less than
10/hour. The RCT found that the oral appliance significantly
improved the apnoea/hypopnoea index compared with uvulopalat-
opharyngoplasty at 12 months (78% improved with oral appliance v

51% with uvulopalatopharyngoplasty; P < 0.05; CI not reported). It
found no significant difference between oral appliance and uvulo-
palatopharyngoplasty in daytime sleepiness (as measured using 5
questions, with a 5 point scale for each),55 quality of life (Minor
Symptoms Evaluation Profile), or vitality, contentment, and sleep.57

The uvulopalatopharyngoplasty group had a better contentment
score.

Harms: The RCTs on oral appliances have generally been too brief to
evaluate clinically important adverse effects. See harms of oral
appliances in moderate to severe obstructive sleep apnoea-
hypopnoea syndrome, p 2256.

Comment: Oral appliances are used commonly for people with snoring with or
without mild sleep apnoea (see glossary, p 2259). Although the
number and duration of trials are not ideal, there is consensus that
oral appliances are effective.58

GLOSSARY
Apnoea Absence of airflow at the nose and mouth for at least 10 seconds.
Sometimes defined indirectly in terms of oxygen desaturation index (impact on
pulse oximetry saturation is measured as the number of occasions an hour when
oxygen saturation falls by ≥ 4%). Apnoeas may be “central”, in which there is
cessation of inspiratory effort, or “obstructive”, in which inspiratory efforts continue
but are ineffective because of upper airway obstruction.
Apnoea/hypopnoea index The sum of apnoeas and hypopnoeas per hour of
sleep. Although the generally accepted cut off point for “normal” is an index of five
per hour, there are several definitions of normal, of which at least four are
applicable to the situation of sleep disordered breathing: levels that are inside the
range found in a “normal” (i.e. healthy) population; levels that are well removed
from those found in a target disorder such as obstructive sleep apnoea-hypopnoea
syndrome; levels that are not associated with a significant risk of disease and
disability; and levels for which there is evidence of a significant benefit of
treatment.4

Continuous positive airway pressure (CPAP) Involves applying positive pressure
from a blower motor to the upper airway through tubing and a soft nasal mask or a
facemask. It provides a “pneumatic splint” to the upper airway. Because nasal
delivery is the most common in the published literature, we refer to “nasal CPAP”.
Hypopnoea A major reduction (> 50%) in airflow at the nose and mouth for at
least 10 seconds. A smaller reduction in airflow may be accepted as hypopnoea if
it is associated with either an arousal or a reduction in oxygen saturation of 4% or
more.
Oral appliance The term “oral appliance” is generic for devices that are placed in
the mouth in order to change the position of the mandible, tongue, and other
structures in the upper airway to reduce snoring or the upper airway obstruction of
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obstructive sleep apnoea-hypopnoea syndrome. Specific types are referred to as
mandibular advancement devices or splints.
Sham/subtherapeutic nasal continuous positive airway pressure This
involves the use of the nasal mask and continuous positive airway pressure
machine, but with inadequate pressure generated to overcome upper airway
obstruction during sleep.
Sleep disordered breathing Can be described as apnoeas (no airflow for 10 s or
more) or hypopnoeas (markedly reduced airflow for 10 s or more). The choice of
10 seconds is by convention. The usual measure of the degree of sleep disordered
breathing is the apnoea/hypopnoea index. Features of sleep disordered breathing
include snoring, witnessed episodes of absent breathing (apnoeas), abnormal
breathing during sleep, nocturnal hypoxaemia, and abnormal sleep architecture.
Upper airway resistance syndrome Measurement of inspiratory effort by
oesophageal pressure shows recurrent episodes of increased inspiratory effort that
maintain stable ventilation but are associated with arousals and sleep fragmenta-
tion. These episodes are also referred to as respiratory effort related arousal
events.8 More recent techniques of measuring nasal air flow can show changes
consistent with upper airway resistance syndrome without the need for an
oesophageal pressure catheter.59
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Breast cancer (metastatic)
Search date September 2003

Justin Stebbing and Robert Glassman

QUESTIONS

Effects of first line hormonal treatment . . . . . . . . . . . . . . . . . . . . .2272
Effects of second line hormonal treatment in women who have not
responded to tamoxifen . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .2277
Effects of first line chemotherapy . . . . . . . . . . . . . . . . . . . . . . . . .2279
Effects of first line chemotherapy in combination with monoclonal
antibodies . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .2284
Effects of second line chemotherapy. . . . . . . . . . . . . . . . . . . . . . .2286
Effects of treatments for bone metastases . . . . . . . . . . . . . . . . . .2288
Effects of treatments for spinal cord metastases . . . . . . . . . . . . . .2290
Effects of treatments for cerebral metastases . . . . . . . . . . . . . . . .2291
Effects of treatments choroidal metastases . . . . . . . . . . . . . . . . . .2292

INTERVENTIONS

FIRST LINE HORMONAL
TREATMENT

Beneficial
Tamoxifen in oestrogen receptor

positive women . . . . . . . . .2272
First line hormonal treatment with

antioestrogens or progestins (no
significant difference in survival
compared with non-taxane
combination chemotherapy so
may be preferable in women with
oestrogen receptor positive
disease) . . . . . . . . . . . . . .2279

Selective aromatase inhibitors in
postmenopausal women (as
effective as tamoxifen in reducing
time to disease progression) .2276

Likely to be beneficial
Combined gonadorelin analogues

plus tamoxifen in premenopausal
women . . . . . . . . . . . . . . .2275

Trade off between benefits and
harms

Ovarian ablation in premenopausal
women (no significant difference
in response rates or survival
compared with tamoxifen but
associated with substantial
adverse effects) . . . . . . . . .2274

Progestins (beneficial in women
with bone pain or anorexia
compared with tamoxifen) .2273

SECOND LINE HORMONAL
TREATMENT

Beneficial
Selective aromatase inhibitors in

postmenopausal women. . .2277

Likely to be ineffective or harmful
Progestins (less effective than

selective aromatase inhibitors
and have more adverse
effects) . . . . . . . . . . . . . . .2277

FIRST LINE CHEMOTHERAPY
Beneficial
Anthracycline based non-taxane

combination chemotherapy
regimens (CAF) containing
doxorubicin (increase response
rates and survival compared with
other regimens) . . . . . . . . .2279

Classical non-taxane combination
chemotherapy (CMF) (increases
response rates and survival
compared with modified
CMF) . . . . . . . . . . . . . . . .2279
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Likely to be beneficial
Taxane based combination

chemotherapy (may increase
response rates compared with
non-taxane combination
chemotherapy) . . . . . . . . .2283

Likely to be ineffective or harmful
High dose chemotherapy

(no significant difference in
overall survival compared with
standard chemotherapy and
increased adverse effects) .2284

FIRST LINE CHEMOTHERAPY
PLUS MONOCLONAL
ANTIBODIES

Beneficial
Chemotherapy plus monoclonal

antibody (trastuzumab) in women
with overexpressed HER2/neu
oncogene . . . . . . . . . . . . .2284

SECOND LINE CHEMOTHERAPY
Likely to be beneficial
Taxane based combination

chemotherapy (increases
response rates in women with
anthracycline resistant disease
compared with non-taxane
combination
chemotherapy) . . . . . . . . .2286

Unknown effectiveness
Capecitabine for anthracycline

resistant disease . . . . . . . .2288

Semisynthetic vinca alkaloids for
anthracycline resistant
disease . . . . . . . . . . . . . . .2287

TREATMENTS FOR BONE,
CEREBRAL, SPINAL CORD, OR
CHOROIDAL METASTASES

Beneficial
Radiotherapy for spinal cord

compression* . . . . . . . . . .2290
Radiotherapy plus appropriate

analgesia for bone
metastases* . . . . . . . . . . .2289

Radiotherapy plus high dose
steroids in spinal cord
compression* . . . . . . . . . .2290

Likely to be beneficial
Bisphosphonates for bone

metastases . . . . . . . . . . . .2288
Radiotherapy for cerebral

metastases* . . . . . . . . . . .2291
Radiotherapy for choroidal

metastases* . . . . . . . . . . .2292

Unknown effectiveness
Intrathecal chemotherapy for

cerebral metastases. . . . . .2291
Radiation sensitisers for cerebral

metastases . . . . . . . . . . . .2291
Surgical resection for cerebral

metastases . . . . . . . . . . . .2291

*Not based on RCT evidence

See glossary, p 2292

Key Messages

First line hormonal treatment
¶ Tamoxifen in oestrogen receptor positive women RCTs have found that

antioestrogens (primarily tamoxifen) increase response rates in women with
metastatic breast cancer, particularly women with oestrogen receptor positive
disease. RCTs have found no significant difference in response rates or overall
survival between tamoxifen and progestins or ovarian ablation, but tamoxifen is
associated with fewer adverse effects. One RCT has found that tamoxifen was
less effective than medroxyprogesterone in improving bone pain. Two RCTs in
women with metastatic postmenopausal breast cancer have found that
tamoxifen and the aromatase inhibitor anastrozole are similarly effective in
reducing time to disease progression. One RCT found that tamoxifen was less
effective than the aromatase inhibitor letrozole in reducing time to disease
progression.
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¶ First line hormonal treatment with antioestrogens (tamoxifen) or pro-
gestins (no significant difference in survival compared with non-taxane
combination chemotherapy so may be preferable in women with oestro-
gen receptor positive disease) One systematic review found no significant
difference in survival at 12 or 24 months between first line hormonal treatment
with progestins or tamoxifen and non-taxane combination chemotherapy. The
review suggested that hormonal treatment may be preferable to chemotherapy
as first line treatment in women with oestrogen receptor positive disease
unless disease is rapidly progressing. It found that response rates were lower
with hormonal treatment than with chemotherapy but it was associated with
less nausea, vomiting, and alopecia.

¶ Selective aromatase inhibitors in postmenopausal women (as effective
as tamoxifen in reducing time to disease progression) Two RCTs have
found that the aromatase inhibitor anastrozole as first line treatment in
metastatic postmenopausal breast cancer is at least as effective as tamoxifen
in reducing time to disease progression and may cause less thromboembolic
adverse events and vaginal bleeding. One RCT found that the aromatase
inhibitor letrozole was superior to tamoxifen in reducing time to disease
progression.

¶ Combined gonadorelin analogues plus tamoxifen in premenopausal
women RCTs in premenopausal women with oestrogen receptor positive
metastatic breast cancer have found that first line treatment with gonadorelin
analogues plus tamoxifen improves response rates, overall survival, and
progression free survival compared with gonadorelin analogues alone.

¶ Ovarian ablation in premenopausal women (no significant difference in
response rates or survival compared with tamoxifen but associated with
substantial adverse effects) One systematic review and one subsequent
RCT in premenopausal women found no significant difference in response rate,
duration of response, or survival between ovarian ablation (surgery or irradia-
tion) and tamoxifen as first line treatment. Ovarian ablation is associated with
substantial adverse effects such as hot flushes and “tumour flare”.

¶ Progestins (beneficial in women with bone pain or anorexia compared
with tamoxifen) RCTs found no significant difference in response rates,
remission rates, or survival between medroxyprogesterone and tamoxifen as
first line treatment. However, they found that medroxyprogesterone increased
nausea, vaginal bleeding, and exacerbations of hypertension. One RCT has
found that medroxyprogesterone improved bone pain compared with
tamoxifen. Observational evidence suggests that progestins may increase
appetite, weight gain, and wellbeing.

Second line hormonal treatment
¶ Selective aromatase inhibitors in postmenopausal women (prolong

survival compared with progestins, as effective in delaying progression
as antioestrogens) RCTs have found that, in postmenopausal women with
metastatic breast cancer who have relapsed on adjuvant tamoxifen or pro-
gressed during first line treatment with tamoxifen, the selective aromatase
inhibitors anastrozole, letrozole, and exemestane prolong survival compared
with progestins (megestrol) or non-selective aromatase inhibitors (aminoglu-
tethimide), with fewer adverse effects. Two RCTs found that anastrozole was as
effective as fulvestrant for delaying progression. The evidence suggests that
selective aromatase inhibitors are better tolerated than previous standard
second line treatment with a progestin or aminoglutethimide, and are most
effective in oestrogen receptor positive women.
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¶ Progestins (less effective than selective aromatase inhibitors and have
more adverse effects) RCTs have found that, in postmenopausal women with
metastatic breast cancer who have relapsed on adjuvant tamoxifen or pro-
gressed during first line treatment with tamoxifen, progestins are less effective
in second line treatment than selective aromatase inhibitors and have more
adverse effects.

First line chemotherapy
¶ Anthracycline based non-taxane combination chemotherapy regimens

(CAF) containing doxorubicin (increase response rates and survival
compared with other regimens) RCTs have found that combination
chemotherapy regimens containing an anthracycline, such as doxorubicin
(CAF) as first line treatment increase response rates, time to progression, and
survival compared with other regimens.

¶ Classical non-taxane combination chemotherapy (CMF) (increases
response rates and survival compared with modified CMF) One system-
atic review has found that classical CMF as first line treatment increases
response rate and survival compared with modified CMF regimens.

¶ Taxane based combination chemotherapy (may increase response rates
compared with non-taxane combination chemotherapy) One systematic
review found that taxane based combination chemotherapy as first or second
line treatment increased overall survival, time to progression, and overall
response compared with non-taxane combination chemotherapy. It found no
significant difference in overall survival if the analysis was restricted to RCTs of
first line chemotherapy.

¶ High dose chemotherapy (no significant difference in overall survival
compared with standard chemotherapy and increased adverse effects)
One systematic review found no significant difference in overall survival over
1–5 years between high dose chemotherapy (requiring haematopoietic trans-
plant) and standard dose chemotherapy. It found that high dose chemotherapy
increased treatment related morbidity and mortality compared with standard
chemotherapy.

First line chemotherapy plus monoclonal antibodies
¶ Chemotherapy plus monoclonal antibody (trastuzumab) in women with

overexpressed HER2/neu oncogene One RCT has found that, in women
whose tumours overexpress HER2/neu oncogene, standard chemotherapy plus
the monoclonal antibody trastuzumab as first line treatment increased the time
to disease progression, objective response, and overall survival compared with
standard chemotherapy alone. The most serious adverse effect observed was
cardiac dysfunction in women who received an anthracycline plus trastuzumab.

Second line chemotherapy
¶ Taxane based combination chemotherapy (increases response rates in

women with anthracycline resistant disease compared with non-taxane
combination chemotherapy) One systematic review has found that taxane
based combination chemotherapy as first or second line treatment increased
overall survival, time to progression, and overall response compared with
non-taxane combination chemotherapy. The difference remained significant if
the analysis was limited to women who had previously received anthracyclines.
RCTs found no significant difference in progression or overall survival between
docetaxel and 5-fluorouracil plus vinorelbine or between paclitaxel and capecit-
abine given as second line chemotherapy.
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¶ Capecitabine for anthracycline resistant disease One RCT found similar
response rates and time to disease progression between capacitabine and
paclitaxel after anthracycline failure.

¶ Semisynthetic vinca alkaloids for anthracycline resistant disease One
RCT found no significant difference in progression or overall survival between
5-fluorouracil plus vinorelbine and docetaxel given as second line
chemotherapy. Another RCT has found that second line vinorelbine improved
survival and reduced progression compared with melphalan. A third RCT found
no significant difference in survival or quality of life between vinorelbine plus
doxorubicin and vinorelbine alone.

Treatments for bone, cerebral, spinal cord, or choroidal metastases
¶ Radiotherapy for spinal cord compression We found no RCTs. Spinal cord

compression is an emergency. Retrospective analyses found that early radio-
therapy improved outcomes. However, fewer than 10% of people walked again
if severe deterioration of motor function occurred before radiotherapy.

¶ Radiotherapy plus appropriate analgesia for bone metastases We found
no RCTs. We found limited evidence from non-randomised studies that persist-
ent and localised bone pain can be treated successfully in over 80% of women
with radiotherapy plus concomitant appropriate analgesia (from non-steroidal
anti-inflammatory drugs to morphine and its derivatives) and that cranial nerve
compession can be treated successfully with radiotherapy in 50–80% of
people. RCTs found no evidence that short courses are less effective for pain
relief than long courses of radiotherapy. One RCT found that different fractiona-
tion schedules can be used to treat neuropathic bone pain effectively.

¶ Radiotherapy plus high dose steroids in spinal cord compression One
small RCT in women with spinal cord compression suggested that adding high
dose steroids to radiotherapy improved the chance of walking 6 months after
treatment compared with radiotherapy alone.

¶ Bisphosphonates for bone metastases RCTs in women receiving standard
chemotherapy or hormonal treatment for bone metastases secondary to
metastatic breast cancer found that bisphosphonates reduced and delayed
skeletal complications compared with placebo. None of the RCTs found an
impact on overall survival.

¶ Radiotherapy for cerebral metastases We found no RCTs. Retrospective
studies suggest that whole brain radiation improves neurological function in
some women with brain metastases secondary to breast cancer.

¶ Radiotherapy for choroidal metastases We found no RCTs. Retrospective
studies suggest that radiotherapy benefits some women with choroidal metas-
tases.

¶ Intrathecal chemotherapy for cerebral metastases; radiation sensitis-
ers for cerebral metastases surgical resection for cerebral metastases
We found insufficient evidence to assess these interventions in women with
cerebral metastases.

DEFINITION Metastatic or advanced breast cancer is the presence of disease at
distant sites such as the bone, liver, or lung. It is not treatable by
primary surgery and is currently considered incurable. However,
young people with good performance status may survive for 15–20
years.1 Symptoms may include pain from bone metastases, breath-
lessness from spread to the lung, and nausea or abdominal dis-
comfort from liver involvement.
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INCIDENCE/
PREVALENCE

Breast cancer is the second most frequent cancer in the world
(1.05 million people) and is by far the most common malignant
disease in women (22% of all new cancer cases). Worldwide, the
ratio of mortality to incidence is about 36%. It ranks fifth as a cause
of death from cancer overall (although it is the leading cause of
cancer mortality in women — the 370 000 annual deaths represent
13.9% of cancer deaths in women). In the USA, metastatic breast
cancer causes 46 000 deaths, and in the UK causes 15 000
deaths.2 It is the most prevalent cancer in the world today and there
are an estimated 3.9 million women alive who have had breast
cancer diagnosed in the past 5 years (compared, for example, with
lung cancer, where there are 1.4 million alive). The true prevalence
of metastatic disease is high because some women live with the
disease for many years. Since 1990, there has been an overall
increase in incidence rates of about 1.5% annually.3

AETIOLOGY/
RISK FACTORS

The risk of metastatic disease relates to known prognostic factors in
the original primary tumour. These factors include oestrogen recep-
tor negative disease, primary tumours 3 cm or more in diameter,
and axillary node involvement — recurrence occurred within 10
years of adjuvant chemotherapy (see glossary, p 2293) for early
breast cancer (see glossary, p 2293) in 60–70% of node positive
women and 25–30% of node negative women in one large system-
atic review.4

PROGNOSIS Prognosis depends on age, extent of disease, and oestrogen
receptor status. There is also evidence that overexpression of the
product of the HER2/neu oncogene, which occurs in about a third of
women with metastatic breast cancer, is associated with a worse
prognosis.5 A short disease free interval (see glossary, p 2293) (e.g.
< 1 year) between surgery for early breast cancer and developing
metastases suggests that the recurrent disease is likely to be
resistant to adjuvant treatment (see glossary, p 2292).6 In women
who receive no treatment for metastatic disease, the median
survival from diagnosis of metastases is 12 months.7 The choice of
first line treatment (see glossary, p 2293) (hormonal or
chemotherapy) is based on a variety of clinical factors (see table 1,
p 2299).8–11 In many countries, such as the USA, Canada, and
some countries in Europe, there is evidence of a decrease in death
rates in recent years. This probably reflects improvements in treat-
ment (and therefore improved survival) as well as earlier
diagnosis.2,12

AIMS OF
INTERVENTION

To relieve symptoms, prolong life, and improve quality of life, with
minimal adverse effects.

OUTCOMES Symptoms; progression free survival; overall objective response
rate; complete response; partial response (see glossary, p 2294);
duration of response; disease stabilisation; time to progression of
disease (progression defined as > 25% increase in lesion size or
the appearance of new lesions); quality of life;13 improvement in
performance status (according to validated scales of daily
functioning/activity);14 adverse effects and toxicity of treatment;15

and overall survival. Preservation of function, pain, incidence of
fractures, requirement for radiotherapy or surgery in people with
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bone, spinal, cerebral, or choroidal metastases. Response to treat-
ment is a surrogate outcome measure for assessing the effects of
treatment on survival or quality of life. The link between clinical and
proxy outcomes has not been clearly validated. Women who
respond to treatment are more likely to experience improved
symptomatic relief, performance status, and survival.16–18 One
recent prospective study (300 women with metastatic breast can-
cer) found a significant relationship between improvement and
objective response for three symptoms, in particular cancer pain,
shortness of breath, and abnormal mood. Symptom improvement
was greatest in those women who had a complete or partial
response.19

METHODS Clinical Evidence search and appraisal September 2003. The
authors looked for good quality systematic reviews that used the
outcome measures listed above. Where they found no good sys-
tematic reviews, they included relevant randomised phase III trials
using these outcomes. Studies presented only in abstract form
were discarded. Response to treatment is often assessed in an
unblinded fashion, introducing the possibility of bias. We found few
trials of good quality that reported on symptoms or quality of life.

QUESTION What are the effects of first line hormonal treatment?

OPTION ANTIOESTROGENS (TAMOXIFEN)

RCTs have found that antioestrogens (primarily tamoxifen) increase
response rates in women with oestrogen receptor positive metastatic
breast cancer. RCTs have found no significant difference in response
rates or overall survival between tamoxifen and progestins or ovarian
ablation, but tamoxifen is associated with fewer adverse effects. One RCT
found that tamoxifen was less effective than medroxyprogesterone in
improving bone pain. Two RCTs in women with metastatic postmenopausal
breast cancer have found that tamoxifen and the aromatase inhibitor
anastrozole are similarly effective in reducing time to disease
progression but that tamoxifen may cause more thromboembolic adverse
effects and vaginal bleeding. One RCT found that tamoxifen was less
effective than the aromatase inhibitor letrozole in reducing time to
disease progression. One systematic review found no significant
difference in survival at 12 or 24 months between first line hormonal
treatment (with tamoxifen or progestins) and non-taxane combination
chemotherapy. The review suggested that hormonal treatment may be
preferable to chemotherapy as first line treatment in women with
oestrogen receptor positive disease unless disease is rapidly
progressing. It found that response rates were lower with hormonal
treatment than with chemotherapy but it was associated with less
nausea, vomiting, and alopecia.

Benefits: We found no systematic review. Non-systematic reviews identified
86 RCTs in 5353 women with metastatic breast cancer unselected
for oestrogen receptor status. The overall objective response rate to
tamoxifen (see glossary, p 2294) was 34%. Disease stabilisation
was achieved in a further 20%, and overall the median duration of
response was 12–18 months.8,9 The likelihood of responding to
tamoxifen was highest (60–70%) in postmenopausal women with
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oestrogen receptor positive disease (see comment below).10,11

Versus progestins: See benefits of progestins as first line hormo-
nal treatment, p 2274. Versus ovarian ablation in
premenopausal women: See ovarian ablation in premenopausal
women, p 2274. Versus anastrozole in postmenopausal
women: See benefits of selective aromatase inhibitors as first line
hormonal treatment in postmenopausal women, p 2276. Versus
letrozole in postmenopausal women: See benefits of selective
aromatase inhibitors as first line hormonal treatment in postmeno-
pausal women, p 2276. Versus non-taxane combination
chemotherapy: See glossary, p 2293. See benefits of non-taxane
combination chemotherapy as first line treatment, p 2280.

Harms: Minor adverse effects: Tamoxifen is well tolerated in women with
metastatic breast cancer; fewer than 3% of women discontinued
tamoxifen as a result of toxicity.20 Reported adverse effects included
minor gastrointestinal upset (8%), hot flushes (27%), and men-
strual disturbance in premenopausal women (13%).21 Tumour
flare: During the first few weeks of treatment, tumour flare occurred
in fewer than 5% of women. For those with bone metastases, this
may have resulted in increased pain or symptomatic hypercalcae-
mia. Relapse: Most women who initially respond to tamoxifen
eventually progress and develop acquired resistance to tamoxifen,
although they may still respond to further hormonal interventions.22

Comment: Antioestrogens: An emerging problem is that many women have
already received adjuvant tamoxifen for early breast cancer (see
glossary, p 2293) or have developed metastatic disease while still
taking tamoxifen, and are thus considered resistant to it. Effective
second line treatment (see glossary, p 2294) hormonal drugs, such
as selective aromatase inhibitors (see glossary, p 2293), are now
used after tamoxifen failure (see selective aromatase inhibitors in
postmenopausal women, p 2277), and RCTs have compared selec-
tive aromatase inhibitors with tamoxifen as first line treatment (see
glossary, p 2293) (see selective aromatase inhibitors as first line
treatment in postmenopausal women, p 2276). New non-steroidal
antioestrogens (toremifene, idoxifene, raloxifene) and steroidal
antioestrogens (fulvestrant) are more selective than tamoxifen and
may have fewer long term adverse effects. RCTs comparing some of
these drugs with tamoxifen as first line hormonal treatment (see
glossary, p 2293) in metastatic breast cancer are in progress. So
far, one RCT in 658 women has found no evidence of clear clinical
superiority of toremifene over tamoxifen.23

OPTION PROGESTINS

RCTs found no significant difference in response rates, remission rates,
or survival between medroxyprogesterone and tamoxifen as first line
treatment. However, they found that medroxyprogesterone increased
nausea, vaginal bleeding, and exacerbations of hypertension. One RCT
found that medroxyprogesterone improved bone pain compared with
tamoxifen. Observational evidence suggests that progestins may increase
appetite, weight gain, and wellbeing. One systematic review found no
significant difference in survival at 12 or 24 months between first line
hormonal treatment (with progestins or tamoxifen) and non-taxane
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combination chemotherapy. The review suggested that hormonal
treatment may be preferable to chemotherapy as first line treatment in
women with oestrogen receptor positive disease unless disease is rapidly
progressing. It found that response rates were lower with hormonal
treatment than with chemotherapy but it was associated with less
nausea, vomiting, and alopecia.

Benefits: Versus tamoxifen: We found one systematic review (search date
1991, 7 RCTs, 801 women with metastatic breast cancer)24 and
one subsequent RCT25comparing medroxyprogesterone versus
tamoxifen (see glossary, p 2294). The review found no significant
difference in response rates (35–54%), remission rates, or survival
between the two groups. Benefits of progestins (see glossary,
p 2294) included an analgesic effect (assessed using question-
naires), especially on painful bone metastases,26 increased appe-
tite, weight gain, and a feeling of wellbeing. The subsequent RCT
(166 women) found that medroxyprogesterone increased the rate
of response of bone metastases compared with tamoxifen (33%
with medroxyprogesterone v 13% with tamoxifen; P = 0.01). It
found no significant difference in survival.25 It also found that
medroxyprogesterone significantly increased weight gain compared
with tamoxifen (mean 17 lb [7.6 kg] with medroxyprogesterone v

mean 5 lb [2.2 kg] with tamoxifen; P < 0.001). Versus non-
taxane combination chemotherapy: See glossary, p 2293. See
benefits of non-taxane based combination chemotherapy as first
line treatment, p 2280.

Harms: Versus tamoxifen: The systematic review gave no information on
adverse effects.24 The subsequent RCT) found that tamoxifen
significantly increased nausea and vomiting compared with
medroxyprogesterone (P < 0.001).25 Six women taking medroxy-
progesterone withdrew because of adverse effects compared with
none taking tamoxifen. One non-systematic review found that
adverse effects associated with medroxyprogesterone were com-
mon at higher doses and included nausea (14%), vaginal bleeding
(10%), and exacerbation of hypertension. In women with lym-
phangitis carcinomatosis, progestins may exacerbate symptoms of
breathlessness.27

Comment: In view of the lack of evidence of greater benefit, and the evidence
of greater harm, progestins are generally reserved for second or
third line hormonal treatment (see glossary, p 2293) in women with
advanced breast cancer who have not responded to tamoxifen.

OPTION OVARIAN ABLATION IN PREMENOPAUSAL WOMEN

One systematic review and one subsequent RCT in premenopausal
women found no significant difference in response rate, duration of
response, or survival between ovarian ablation (surgery or irradiation) and
tamoxifen as first line treatment. Ovarian ablation is associated with
substantial adverse effects such as hot flushes and “tumour flare”.

Benefits: Versus tamoxifen: We found one systematic review (search date
not stated, 4 RCTs, 220 premenopausal women)28 and one subse-
quent RCT29 comparing ovarian ablation (carried out by either
surgery or irradiation) versus tamoxifen (see glossary, p 2294). The
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review found no significant difference between treatments in
response rate, response duration, or survival.28 The subsequent
RCT (39 premenopausal women) comparing initial treatment ovar-
ian ablation versus tamoxifen found similar results (OR for progres-
sive disease (see glossary, p 2294) 0.71, 95% CI 0.37 to 1.38;
median survival 2.46 years with ovarian ablation v 2.35 years with
tamoxifen; P = 0.98; OR for mortality 1.07, 95% CI 0.55 to
2.06).29 Different methods of ovarian ablation: We found two
RCTs comparing gonadorelin analogues (see glossary, p 2293)
versus surgical ovariectomy or irradiation. They found no
significant difference in survival between treatments.30,31

Harms: Different methods of ovarian ablation: Adverse effects include
hot flushes (75% with gonadorelin analogues v 46% with surgical
ovariectomy) and “tumour flare” (16% with gonadorelin
analogues).30 In addition, the risks of surgical ovariectomy
include those associated with general anaesthesia.

Comment: None.

OPTION COMBINED GONADORELIN ANALOGUES PLUS
TAMOXIFEN IN PREMENOPAUSAL WOMEN

RCTs in premenopausal women with oestrogen receptor positive
metastatic breast cancer have found that first line treatment with
gonadorelin analogues plus tamoxifen improves response rates, overall
survival, and progression free survival compared with gonadorelin
analogues alone.

Benefits: Versus gonadorelin analogues alone: We found one non-
systematic review (4 RCTs, 506 premenopausal women, primarily
with oestrogen receptor positive metastatic breast cancer).32 It
found combined endocrine treatment with gonadorelin analogues
plus tamoxifen significantly improved both progression free survival
(see glossary, p 2294) (HR 0.70, 95% CI 0.58 to 0.85;
P = 0.0003) and overall survival (HR 0.78, 95% CI 0.63 to 0.96;
P = 0.02) compared with a gonadorelin analogue alone.32 The
overall response rate was also significantly higher for combined
treatment (OR 0.67, 95% CI 0.46 to 0.96; P = 0.03).

Harms: Versus gonadorelin analogues alone: Although the meta-
analysis did not analyse differences in tolerability, the largest of the
individual trials found there was no significant difference in
expected hormonal adverse effects (hot flushes, vaginal discharge)
between the combined treatment and gonadorelin analogues
alone.

Comment: We found that combined endocrine treatment in metastatic breast
cancer was more beneficial than single agent treatment. Research
is now aiming to establish whether there is any additional benefit
from complete oestrogen deprivation in premenopausal women
using ovarian ablation with gonadorelin analogues combined with
aromatase inhibitors (see glossary, p 2293).
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OPTION SELECTIVE AROMATASE INHIBITORS AS FIRST LINE
HORMONAL TREATMENT IN POSTMENOPAUSAL WOMEN

Two RCTs have found that the aromatase inhibitor anastrozole as first line
treatment in metastatic postmenopausal breast cancer is at least as
effective as tamoxifen in reducing time to disease progression and may
cause less thromboembolic adverse events and vaginal bleeding. One
RCT found that the aromatase inhibitor letrozole was superior to
tamoxifen in reducing time to disease progression.

Benefits: Anastrozole versus antioestrogens (tamoxifen): We found two
RCTs comparing anastrozole versus tamoxifen (see glossary,
p 2294).33,34 The first RCT (668 women) found no significant
difference in time to disease progression (see glossary, p 2294)
(HR 0.99, 95% CI 0.86 to 1.12) or response rate (32.9% with
anastrozole v 32.6% with tamoxifen).33 The second RCT (353
women) found that anastrozole significantly prolonged time to
progression (HR for progression, tamoxifen v anastrozole 1.44, 95%
CI 1.16 to 1.82).34 Neither trial reported on the effect on survival
because of insufficient data, but a survival analysis of data from
both RCTs at 2 years found no significant effect on survival.35

Letrozole versus antioestrogens (tamoxifen): We found one
RCT (907 women) comparing letrozole versus tamoxifen.36 It found
that letrozole significantly increased the time to progression (9.4
months with letrozole v 6.0 months with tamoxifen; P < 0.0001),
time to treatment failure (9.0 months with letrozole v 5.7 months
with tamoxifen; P < 0.0001), and response rates (32% with letro-
zole v 21% with tamoxifen; P = 0.0002).36 It found no significant
difference in overall survival (34 months with letrozole v 30 months
with tamoxifen; reported as non-significant, CI not reported).36

Subgroup analysis of 562 women with normal HER2/neu oncogene
expression included in the RCT36 found that letrozole significantly
increased objective response rates and time to progression com-
pared with tamoxifen but subgroup analysis of 398 women with
elevated HER2/neu oncogene expression found no significant dif-
ference in objective response rates between letrozole and
tamoxifen.37

Harms: Anastrozole versus antioestrogens (tamoxifen): In both trials,
anastrozole was associated with reduced thromboembolism and
vaginal bleeding compared with tamoxifen (thromboembolic events:
4.8% with anastrozole v 7.3% with tamoxifen;33 vaginal bleeding:
4.1% with anastrozole v 8.2% with tamoxifen;34 CIs not reported).
Letrozole versus tamoxifen: The RCT found that the frequency of
adverse events was similar with letrozole and tamoxifen.36

Comment: These RCTs33,34,38 have confirmed that the selective third genera-
tion aromatase inhibitors (see glossary, p 2293) are more effica-
cious than tamoxifen, with a similar if not better safety profile. These
treatments may, therefore, replace tamoxifen as the first line (see
glossary, p 2293) endocrine treatment of choice for postmenopau-
sal women with oestrogen receptor positive metastatic breast
cancer. Results from the letrozole trials suggest an early survival
advantage for women treated with letrozole rather than tamoxifen,
which was not seen on further follow up owing to the prospective
crossover of a large number of patients at progression.39
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QUESTION What are the effects of second line hormonal treatment
in women who have not responded to tamoxifen?

OPTION PROGESTINS

RCTs have found that, in postmenopausal women with metastatic breast
cancer who have relapsed on adjuvant tamoxifen or progressed during
first line treatment with tamoxifen, progestins are less effective in
second line treatment than selective aromatase inhibitors and have more
adverse effects.

Benefits: Versus selective aromatase inhibitors: See glossary, p 2293.
See benefits of selective aromatase inhibitors in postmenopausal
women, p 2277.

Harms: Versus selective aromatase inhibitors: See harms of selective
aromatase inhibitors in postmenopausal women, p 2278.

Comment: In women who are not responding to tamoxifen, progestins (see
glossary, p 2294) may have a role in increasing feelings of wellbeing
and relieving anorexia.

OPTION SELECTIVE AROMATASE INHIBITORS IN
POSTMENOPAUSAL WOMEN

RCTs have found that, in postmenopausal women with metastatic breast
cancer who have relapsed on adjuvant tamoxifen or progressed during
first line treatment with tamoxifen, the selective aromatase inhibitors
anastrozole, letrozole, and exemestane prolong survival compared with
progestins (megestrol) or non-selective aromatase inhibitors
(aminoglutethimide), with fewer adverse effects. Two RCTs found that
anastrozole was as effective as fulvestrant for delaying progression. The
evidence suggests that selective aromatase inhibitors are better
tolerated than previous standard second line treatment with a progestin
or aminoglutethimide, and are most effective in oestrogen receptor
positive women.

Benefits: Anastrozole versus progestins (megestrol): A meta-analysis of
the two randomised phase III trials comparing anastrozole versus
megestrol (764 postmenopausal women with metastatic breast
cancer unresponsive to tamoxifen [see glossary, p 2294], median
age 65 years, 70% oestrogen receptor positive, 30% oestrogen
receptor status unknown) found no significant difference in objec-
tive response rates (10.3% with anastrozole v 7.9% with meges-
trol), or in the proportion of women whose disease was stabilised for
6 months (25.1% with anastrozole v 26.1% with megestrol).40 A
subsequent analysis after a median of 31 months’ follow up found
a significant improvement in overall survival with anastrozole (HR for
death 0.78; P = 0.02), with an absolute improvement in 2 year
survival from 46% to 56%; P = 0.02) and an improvement in
median survival of 4 months (from 22.5 months to 26.7 months).41

Anastrozole versus antioestrogens (fulvestrant): We found two
RCTs comparing anastrozole versus fulvestrant.42,43 The first RCT
(400 postmenopausal women with locally advanced or metastatic
breast cancer who had progressed on endocrine treatment) found
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that fulvestrant increased time to progression (see glossary,
p 2294) compared with anastrozole, although the difference was
not significant (median time to progression: 5.4 months with
fulvestrant v 3.4 months with anastrozole; proportion of people who
had disease progression over a median 16.8 months: 83.5% with
fulvestrant with v 86.1% with anasrazole; HR 0.92, 95% CI 0.74 to
1.14).42 Among 70 women who responded to treatment, fulves-
trant increased duration of response compared with anastrozole
(19.0 months with fulvestrant v 10.8 months with anastrozole;
P = 0.01). The second RCT (451 postmenopausal women with
locally advanced or metastatic breast cancer who had progressed
on endocrine treatment) found no significant difference between
fulvestrant and anastrozole in time to progression (median time to
progression: 5.5 months with fulvestrant v 5.1 months with anas-
trozole; HR 0.98, 95% CI 0.80 to 1.21).43 Exemestane versus
progestins (megestrol): One RCT (769 women) found that
exemestane significantly improved median survival time, median
duration of treatment success, and time to progression compared
with megestrol (median survival time: not reached with exemestane
v 123 weeks with megestrol; P = 0.039; median duration of overall
success [complete response/partial response—see glossary,
p 2294—or stable disease ≥ 24 weeks]: 60.1 with exemestane v

49.1 weeks with megestrol; P = 0.025; time to tumour progres-
sion: 20.3 with exemestane v 16.6 weeks with megestrol;
P = 0.037).45 Compared with megestrol, there were similar or
greater improvements in pain control, tumour related signs and
symptoms, and quality of life with exemestane.45 Letrozole versus
progestins (megestrol) or non-selective aromatase inhibitors
(aminoglutethimide): We found two large RCTs comparing letro-
zole 0.5 or 2.5 mg versus megestrol (551 women)46 and versus
aminoglutethimide (555 women).47 Both RCTs were in postmeno-
pausal women with metastatic breast cancer unresponsive to
tamoxifen (median age 64–65 years, 55% oestrogen receptor
positive, 45% oestrogen receptor status unknown). The first RCT
found that letrozole 2.5 mg significantly increased the response
rate, duration of response, and time to treatment failure compared
with megestrol (P < 0.05 for all outcomes).46 The second RCT
found letrozole improved overall survival and progression rates
compared with aminoglutethimide (overall survival: HR 0.64, 95%
CI 0.49 to 0.85; progression: HR 0.72, 95% CI 0.57 to 0.92).47

Harms: The selective aromatase inhibitors (see glossary, p 2293) were
generally well tolerated and associated with fewer adverse events
than aminoglutethimide or progestins (see glossary, p 2294).
Anastrozole: In the RCTs, anastrozole 1 mg increased minor gas-
trointestinal disturbance (nausea or change in bowel habit) com-
pared with megestrol (29% with anastrozole v 21% with megestrol;
P = 0.005). However, it reduced weight gain (AR for ≥ 5% weight
gain: 13% with anastrozole v 34% with megestrol; P < 0.0001).40

The RCTs comparing anastrozole versus fulvestrant found that both
treatments were well tolerated.42,43 The first RCT found that the
proportion of women who had hot flushes was similar in both groups
(23.5% with fulvestrant v 24.9% with anastrozole; CI not
reported).42 The second RCT reported that 1.3% of people stopped
anastrozole because of adverse effects compared with 3.2% taking
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fulvestrant (CI not reported).43 The incidence of weight gain (1.5%
with fulvestrant v 1.6% with anastrozole), vaginitis (3.4% with
fulvestrant v 2.6% with anastrozole), and thromboembolic disease
(3.4% with fulvestrant v 6.7% with anastrozole) was low in both
groups (CI not reported for any outcome).43 Joint disorders (includ-
ing arthritis, arthralgia, and arthrosis) were reported by 9.3% of
people taking fulvestrant and 13.5% of people taking anastrozole
(CI not reported). Exemestane: In the RCTs, progestin increased
adverse events compared with exemestane (45.8% with progestin v

39.1% with exemestane). The most frequently reported adverse
events with exemestane were low grade hot flushes (12.6%),
nausea (9.2%), and fatigue (7.5%). In the RCT comparing exemes-
tane versus megestrol, both drugs were well tolerated, although
grade 3 or 4 weight changes (> 10% weight gain) were more
common with megestrol (17.1% with megestrol v 7.6% with
exemestane; P = 0.001).45 Letrozole: The first RCT found that,
compared with megestrol, letrozole 2.5 mg significantly reduced the
proportion of women who had serious cardiovascular adverse
events (10% with letrozole v 29% with megestrol; ARR 19%, 95%
CI 11% to 27%). It found no significant difference in weight gain
although fewer women taking letrozole had weight gain (≥ 10%
weight gain: 6% with letrozole v 11% with megestrol; reported as
non-significant, CI not reported).46 The second RCT found that
fewer women taking letrozole 2.5 mg had skin rash and serious drug
related adverse events compared with women taking aminogluteth-
imide (skin rash: 3% with letrozole v 11% with aminoglutethimide;
serious drug related adverse events: 0% with letrozole v 3% with
aminoglutethimide; CI not reported).47

Comment: The evidence indicates greater efficacy and tolerability of anastro-
zole and letrozole over megestrol acetate or aminoglutethimide.
There is a consensus that they are agents of choice as second line
hormonal treatment (see glossary, p 2293) in postmenopausal
women no longer responding to tamoxifen. Exemestane is currently
being evaluated in phase III trials.44 A phase II trial conducted in
2000 has evaluated the activity of exemestane in metastatic breast
cancer after failure of other non-steroidal aromatase inhibitors.48 A
total of 241 people were enrolled; 56% had received aminogluteth-
imide, 19% anastrozole, and 17% letrozole. Exemestane produced
objective responses in 7% of treated women, including 8% of
women after failure of treatment with aminoglutethimide and 5%
after failure of other non-steroidal aromatase inhibitors (anastro-
zole, letrozole, and vorozole), and an overall success rate (complete
response plus partial response plus no change for ≥ 24 weeks) of
24%. Women who do not respond to anastrozole or letrozole may
respond to exemestane.

QUESTION What are the effects of first line chemotherapy?

OPTION NON-TAXANE COMBINATION CHEMOTHERAPY

We found no RCTs comparing non-taxane combination chemotherapy
versus no chemotherapy in women with metastatic breast cancer. Trials
comparing one type of chemotherapy versus another found that first line
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chemotherapy was associated with an objective tumour response in
40–60% of women, with a median response duration of 6–12 months
irrespective of menopausal or oestrogen receptor status. A small
proportion of women achieve complete remission, which may persist for
an extended length of time (see high dose versus standard dose
chemotherapy, p 2284). One systematic review has found that classical
non-taxane combination chemotherapy as first line treatment increases
response rate and survival compared with modified CMF regimens. RCTs
have found that combination chemotherapy regimens containing an
anthracycline, such as doxorubicin (CAF) as first line treatment increase
response rates, time to progression, and survival compared with other
regimens. One systematic review found no significant difference in
survival at 12 or 24 months between first line non-taxane combination
chemotherapy and hormonal treatment with tamoxifen or progestins. The
review suggested that hormonal treatment may be preferable to
chemotherapy as first line treatment in women with oestrogen receptor
positive disease unless disease is rapidly progressing. It found that
chemotherapy increased response rates but also increased nausea,
vomiting, and alopecia. One systematic review found that non-taxane
combination chemotherapy as first or second line treatment was less
effective than taxane based combination chemotherapy in increasing
overall survival, time to progression, and overall response. It found no
significant difference in overall survival if the analysis was restricted to
RCTs of first line chemotherapy.

Benefits: Versus best supportive care: We found no systematic review and
no RCTs comparing first line chemotherapy (see glossary, p 2293)
versus palliative (best supportive) care in women with metastatic
breast cancer. Different non-taxane chemotherapy regimens:
We found two systematic reviews (search date 1997,20 189 RCTs,
31 510 women; search date not reported,51 5 RCTs, 1088 people)
and two subsequent RCTs56,57 evaluating different chemotherapy
regimens. “Classical” versus modified CMF: In the largest RCT
identified by the first review20 (254 postmenopausal women with
metastatic breast cancer who had received no prior chemotherapy)
the classical CMF (see glossary, p 2293) regimen significantly
improved survival and response rate compared with a modified
version, in which all three drugs were given intravenously every
3 weeks (response rate: 48% with classical CMF v 29% with
modified; P = 0.03; median survival: 17 months with classical CMF
v 12 months with modified; P = 0.016).49 Another RCT identified by
the review20 (133 women who had received no prior chemotherapy)
found that standard dose CMF significantly improved both response
rate (30% with standard dose v 11% with low dose; P = 0.03) and
symptom control compared with low dose CMF.50 CAF versus CMF:
The second review (5 RCTs, 1088 people) found that CAF (see
glossary, p 2293) regimens increased response rate (HR 0.56, 95%
CI 0.43 to 0.73), time to progression (see glossary, p 2294)
(HR 0.69, 95% CI 0.59 to 0.81), and survival (HR 0.78, 95%
CI 0.67 to 0.90) compared with non-anthracycline based regi-
mens.51 However, two of the included RCTs found no evidence of
improved survival.52,53 Standard versus modified CAF regimens:
Two large multicentre trials identified by the first review20 comparing
CAF (containing doxorubicin) versus FEC (see glossary, p 2293), a
modified anthracycline based regimen containing epirubicin, found
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no significant difference in response rates (263 women, response
rate 52% with CAF v 50% with FEC;54 497 women, response rate
56% with CAF v 54% with FEC55). One subsequent RCT (249
women) comparing standard CAF (containing doxorubicin) versus a
modified, better tolerated, anthracycline based regimen containing
mitoxantrone (mitozantrone) found that the regimen containing
doxorubicin significantly prolonged the time to progression (3.2
months with regimen containing mitoxantrone v 5.3 months with
regimen containing doxorubicin; P = 0.03) and increased median
survival (10.9 months with regimen containing mitoxantrone v 15.2
months with regimen containing doxorubicin; P = 0.003).56 CAF or
modified CAF versus mitoxantrone and vinorelbine (MV): One
subsequent RCT (281 women) comparing MV versus either CAF or
FEC found no significant difference in response rates among treat-
ments (35% with MV v 33% with CAF or FEC).57 Subgroup analysis
in women who had received prior adjuvant treatment (see glossary,
p 2292) found that MV significantly improved response rate and
progression free survival compared with other treatments (response
rate: 33% with MV v 13% with CAF or FEC; P = 0.025; progression
free survival: 9 months with MV v 6 months with CAF or FEC;
P = 0.014).57 Versus hormonal treatment (antioestrogens or
progestins): We found one systematic review (search date 2002,
10 RCTs, total number of women not reported) comparing chemo-
therapy alone versus hormonal treatment (see glossary, p 2293)
alone.58 It found no significant difference in survival at 12 or 24
months (6 RCTs, 112/349 [32%] with chemotherapy v 104/330
[31%] with hormonal treatment; HR 1.03, 95% CI 0.74 to 1.43;
see comment below).58 It found that chemotherapy significantly
increased response rates compared with hormonal treatment (7
RCTs, 767 women, 131/374 [35%] with chemotherapy v 110/393
[28%] with hormonal treatment; RR 1.25, 95% CI 1.01 to 1.54;
see comment below). Versus taxane based combination
chemotherapy: See benefits of taxane based combination chemo-
therapy as first line treatment, p 2283.

Harms: Versus best supportive care: We found no RCTs. Different
chemotherapy regimens: The toxicity profiles of different combi-
nation chemotherapy regimens vary. In RCTs, anthracycline based
regimens (CAF) and non-anthracycline based regimens (CMF) are
equally associated with haematological toxicity,53 but CAF is more
likely to be associated with alopecia (34% with CAF v 22% with
CMF) and severe nausea and vomiting (17% with CAF v 7% with
CMF; P = 0.05). Other studies reported the incidence of greater
than grade 3 alopecia (complete hair loss) to be 55–61% with CAF,
which was significantly higher than with either mitoxantrone or
epirubicin (FEC [see glossary, p 2293]).55,56 In one of the trials
comparing CAF versus FEC, FEC was associated with fewer epi-
sodes of grade 2 or greater neutropenia (10% with FEC v 13.1%
with CAF), and significantly lower rates of nausea and vomiting
(7.8% with FEC v 13.3% with CAF; P < 0.01), and no cardiotoxicity
(8 women taking CAF discontinued treatment because of cardiac
dysfunction compared with none taking FEC).54 MV was associated
with less nausea and vomiting and alopecia than CAF or FEC,
although myelosuppression was greater (P = 0.001). Versus
hormonal treatment (antioestrogens or progestins): The
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review reported little information on adverse effects.58 Six RCTs
included in the review found that more people receiving chemo-
therapy had nausea, vomiting, and alopecia than people taking
hormonal treatment (CI not reported). Versus taxane based
combination chemotherapy: See harms of taxane based combi-
nation chemotherapy as first line treatment, p 2283.

Comment: Versus hormonal treatment (antioestrogens or progestins):
The choice of first line treatment (hormonal or chemotherapy) is
based on a variety of clinical factors (see table 1, p 2299).8–11 The
systematic review found significant heterogeneity among the trials
analysed for response rates (P = 0.0009).58 The review suggested
that, in women with oestrogen receptor positive disease, hormonal
treatment may be recommended except in women with rapidly
progressing disease.58 In one RCT (231 women having first line
treatment, 60% oestrogen receptor positive, 40% oestrogen recep-
tor status unknown), women were randomised to receive either
chemotherapy (CAF) or chemotherapy plus hormonal treatment
(CAF plus tamoxifen [see glossary, p 2294] and fluoxymesterone).
Response rates and time to treatment failure were similar for
women who received chemo–hormonal treatment compared with
chemotherapy alone (time to treatment failure 13.4 months with
chemo–hormonal v 10.3 months with chemotherapy;
P = 0.087).59 The effect on time to treatment failure was just
significant for women who were oestrogen receptor positive com-
pared with those who were negative (17.4 months for oestrogen
receptor positive v 10.3 months for oestrogen receptor negative;
P = 0.048). Oestrogen receptor status had no effect on overall
survival. The choice of a specific drug or regimen is based on which
drugs have already been given as adjuvant treatment, together with
the likelihood of benefit balanced against a given drug’s adverse
effects and tolerability profile. Retrospective series in sequential
decades (from 1950–1980) have assessed the effect of chemo-
therapy on the survival of women from the time of diagnosis with
metastatic breast cancer. They suggest that the introduction of
chemotherapy has improved median survival by about 9 months
(from 12 months without treatment to 21 months with treat-
ment).7,60 This median survival conceals a bimodal distribution of
benefit, with the 40–60% of women who respond to treatment
achieving survival of 1 year or greater, and the non-responders
experiencing little or no survival benefit. With the increasing use of
adjuvant chemotherapy,61 more women who develop metastatic
disease will have received combination chemotherapy. In the treat-
ment of metastatic breast cancer, better quality of life scores
predict better outcome (this is not the case in adjuvant treat-
ment).62 In one RCT (283 women with metastatic breast cancer)
evaluating quality of life as a primary end point, no significant
differences were found between women randomised to receive
either docetaxel or sequential methotrexate and fluorouracil. This
suggests that choice of treatment should be based on expected
clinical effect.63 This may influence the likelihood of response to
further treatment.63,64 The prevention of nausea and vomiting
caused by chemotherapy has been studied in one RCT (619
women).65 It compared placebo versus dexamethasone versus
dexamethasone plus ondansetron after chemotherapy. In people
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who did not have acute nausea and vomiting with chemotherapy,
dexamethasone alone was found to provide adequate protection
against delayed nausea and vomiting.65 Duration of
chemotherapy: The optimal duration of chemotherapy for meta-
static breast cancer is unknown, although a more recent systematic
review (search date not stated; 65 publications reporting 97 treat-
ment comparisons) has found that more, rather than fewer, cycles
of chemotherapy given at appropriate doses improved survival (ratio
of median survivals 1.23, 95% CI 1.01 to 1.49; P = 0.01).66

OPTION TAXANE BASED COMBINATION CHEMOTHERAPY

One systematic review found that taxane based combination
chemotherapy as first or second line treatment increased overall survival,
time to progression, and overall response compared with non-taxane
combination chemotherapy. It found no significant difference in overall
survival if the analysis was restricted to RCTs of first line chemotherapy.

Benefits: Versus non-taxane combination chemotherapy: See glossary,
p 2293. We found one systematic review (search date 2003, 20
RCTs), which compared taxane based versus non-taxane based
combination chemotherapy for first or second line (see glossary,
p 2294) treatment.67 Twelve RCTs assessed progression free and
overall survival. The review found that taxane containing combina-
tion chemotherapy as first or second line treatment significantly
increased overall survival compared with non-taxane based chemo-
therapy (proportion of women who died: 1397/1947 [72%] with
taxane based v 1262/1696 [75%] with non-taxane based;
HR 0.90, 95% CI 0.84 to 0.97).67 It found that, compared with
non-taxane based combination chemotherapy, taxanes as first or
second line treatment significantly increased time to progression
(see glossary, p 2294) (HR 0.87, 95% CI 0.81 to 0.93) and
response rates (OR 1.29, 95% CI 1.13 to 1.47). The review found
no significant difference in overall survival if the analysis was
restricted to RCTs of first line chemotherapy (6 RCTs; HR 0.92, 95%
CI 0.84 to 1.02).

Harms: The review found that taxane based combination chemotherapy
(see glossary, p 2294) was associated with more neurotoxicity and
alopecia than non-taxane based regimens.67

Comment: The review found no significant heterogeneity among the trials
included in the analysis of overall survival.67 However, it found
significant heterogeneity among the trials included in the analysis of
time to progression and response rates (P < 0.00001), probably
reflecting the varying efficacy of the comparator regimens used in
the trials. When all trials are considered, taxane containing regi-
mens seem to improve overall survival, time to progression, and
overall response in women with metastatic breast cancer. The
degree of heterogeneity encountered indicates that taxane contain-
ing regimens are more effective than some, but not all non-taxane
containing regimens.
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OPTION HIGH DOSE VERSUS STANDARD DOSE CHEMOTHERAPY

One systematic review found no significant difference in overall survival
over 1–5 years between high dose chemotherapy (requiring
haematopoietic transplant) and standard dose chemotherapy. It found
that high dose chemotherapy increased treatment related morbidity and
mortality compared with standard chemotherapy.

Benefits: We found one systematic review (search date 2002; 5 RCTs of first
line high dose chemotherapy (see glossary, p 2293) plus bone
marrow or stem cell transplant; 740 women).68 It found that high
dose chemotherapy significantly increased progression free survival
(see glossary, p 2294) at 1 and 2 years (at 2 years: RR 1.96, 95%
CI 1.32 to 2.90). It found no significant difference in progression
free survival at 3 or 5 years (at 5 years: RR 1.21, 95% CI 0.40 to
3.69). It found no significant difference between high and standard
dose chemotherapy in overall survival at 1, 2, 3, or 5 years (at 5
years: RR 1.28, 95% CI 0.72 to 2.27).

Harms: The review found that high dose chemotherapy significantly
increased treatment related death compared with standard dose
chemotherapy (10/382 [2.6%] with high dose v 0/358 [0%] with
standard dose; RR 5.70, 95% CI 1.30 to 25.00).68 It found that
high dose chemotherapy significantly increased leucopenia, diar-
rhoea, cardiotoxicity, thrombocytopenia, and anaemia (leucopenia:
RR 1.97, 95% CI 1.58 to 2.45; diarrhoea: RR 22.00, 95% CI 3.05
to 159.00; cardiotoxicity RR 3.15, 95% CI 1.15 to 8.59; thrombo-
cytopenia: RR 19.50, 95% CI 7.49 to 50.80; anaemia: RR 11.30,
95% CI 4.80 to 26.80).68

Comment: Fifteen years’ follow up of women with metastatic breast cancer
treated with standard dose FAC (see glossary, p 2293) found that
263/1581 (16.6%) women achieved a complete response (see
glossary, p 2293) and that median time to progression was 2 years;
19% of these women remained free of disease at 5 years.18 Any
long term remissions associated with high dose chemotherapy in
metastatic disease must be interpreted in the context of these
figures. It remains to be seen if certain women, for example those
with a complete response after standard dose chemotherapy, may
benefit from subsequent high dose chemotherapy.69,70

QUESTION What are the effects of first line chemotherapy in
combination with a monoclonal antibody?

OPTION STANDARD CHEMOTHERAPY PLUS TRASTUZUMAB

One RCT found that, in women whose tumours overexpress HER2/neu
oncogene, standard chemotherapy plus the monoclonal antibody
trastuzumab as first line treatment increased the time to disease
progression, objective response, and overall survival compared with
standard chemotherapy alone. The most serious adverse effect observed
was cardiac dysfunction in women who received an anthracycline plus
trastuzumab.
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Benefits: Versus chemotherapy alone: One RCT (469 women with HER2/
neu oncogene overexpression) compared standard chemotherapy
(see glossary, p 2293) alone versus standard chemotherapy plus
trastuzumab.71 Women who had not previously received postopera-
tive chemotherapy with an anthracycline were treated with doxoru-
bicin (or epirubicin) and cyclophosphamide with or without trastu-
zumab. Women who had previously received postoperative
anthracycline were treated with paclitaxel with or without trastuzu-
mab. Adding trastuzumab to chemotherapy significantly prolonged
the time to disease progression (7.4 months with trastuzumab plus
chemotherapy v 4.6 months with chemotherapy; P < 0.001),
increased objective response (50% with trastuzumab plus chemo-
therapy v 32% with chemotherapy; P < 0.001), and improved
overall survival (25.1 months with trastuzumab plus chemotherapy
v 20.3 months with chemotherapy; P = 0.046).71 We found one
subsequent report of this RCT comparing trastuzumab plus chemo-
therapy versus chemotherapy alone.72 It reported on quality of life
among 400 of the enrolled 469 women and found that trastuzumab
plus chemotherapy significantly improved reported global quality of
life scores compared with chemotherapy alone (rate of improve-
ment of quality of life assessed with European Organisation for
Research and Treatment Care Quality of Life Questionnaire: 51%
with trastuzumab plus chemotherapy v 36% with chemotherapy;
P < 0.05).

Harms: Versus chemotherapy alone: Cardiac dysfunction occurred in
27% of women given anthracycline plus cyclophosphamide plus
trastuzumab compared with 8% given anthracycline plus cyclophos-
phamide alone, 13% given paclitaxel plus trastuzumab and 1%
given paclitaxel alone.71 Symptoms usually improved with standard
medical management, although two women died from cardiac
dysfunction. About 25% of women had chills, fever, or both during
the initial infusion; no episodes of anaphylaxis occurred.

Comment: Trastuzumab based combination treatment was effective at reduc-
ing the relative risk of death by 20% at a median follow up of 30
months. Few studies have shown that adding a single agent
improves survival to this degree. Cardiac toxicity seems only signifi-
cant in people concurrently receiving an anthracycline. The most
appropriate treatment duration in responders is unclear. We found
one RCT comparing two different dosing regimens of trastuzumab
as first line treatment (see glossary, p 2293) in 114 women with
HER2/neu oncogene overexpressing metastatic breast cancer. It
found no significant difference between the high dose regimen
(8 mg/kg loading dose followed by 4 mg/kg weekly) and low dose
regimen (4 mg/kg loading dose followed by 2 mg/kg weekly) for time
to progression (see glossary, p 2294) or time to death (median time
to progression: 3.5 months with high dose [95% CI 3.3 months to
5.5 months] v 3.8 months with low dose [95% CI 2.4 months to
5.5 months]; median survival: 22.9 months with high dose
[95% CI 16.0 months to 37.1 months] v 25.8 months with low
dose [95% CI 13.3 months to 34.7 months]).73 Adverse effects
included asthenia (23%), fever (22%), nausea (14%), and cardiac
dysfunction (2%).
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QUESTION What are the effects of second line chemotherapy?

OPTION TAXANE BASED COMBINATION CHEMOTHERAPY

One systematic review found that taxane based combination
chemotherapy as first or second line treatment increased overall survival,
time to progression, and overall response compared with non-taxane
combination chemotherapy. The difference remained significant if the
analysis was limited to women who had previously received
anthracyclines. RCTs found no significant difference in progression or
overall survival between docetaxel and 5-fluorouracil plus vinorelbine or
between paclitaxel and capecitabine given as second line chemotherapy.

Benefits: Versus non-taxane combination chemotherapy: See glossary,
p 2293. We found one systematic review (search date 2003, 20
RCTs), which compared taxane based versus non-taxane based
combination chemotherapy for first or second line (see glossary,
p 2294) treatment.67 Twelve RCTs assessed progression free and
overall survival. The review found that taxane containing combina-
tion chemotherapy as first or second line treatment significantly
increased overall survival compared with non-taxane based chemo-
therapy (proportion of women who died: 1397/1947 [72%] with
taxane based v 1262/1696 [75%] with non-taxane based;
HR 0.90, 95% CI 0.84 to 0.97).67 It found that this difference
remained significant if the analysis was restricted to women who
had previously received anthracyclines (5 RCTs, 403/568 [71%]
with taxane based v 422/555 [76%] with non-taxane based;
HR 0.87, 95% CI 0.76 to 0.99). Versus semisynthetic vinca
alkaloids: One RCT (176 women after anthracycline treatment
failure) identified by the review67 compared docetaxel versus
5-fluorouracil plus vinorelbine.74 It found no significant difference
between treatments in time to progression (see glossary, p 2294) or
overall survival (median time to progression: 5.1 months with
docetaxel v 6.5 months with 5-fluorouracil plus vinorelbine;
P = 0.34; median overall survival: 16.0 months with docetaxel v

15.0 months with 5-fluorouracil plus vinorelbine; P value not
reported).74 Versus capecitabine: See benefits of capecitabine,
p 2288.

Harms: Versus non-taxane combination chemotherapy: The review
found that taxane based chemotherapy was associated with more
neurotoxicity and alopecia than non-taxane based regimens.67

Versus semisynthetic vinca alkaloids: The RCT comparing
docetaxel versus 5-fluorouracil plus vinorelbine found that
5-fluorouracil plus vinorelbine significantly increased severe throm-
bocytopenia and severe stomatitis compared with docetaxel (severe
thrombocytopenia: 10% with 5-fluorouracil plus vinorelbine v 1%
with docetaxel, P = 0.02; severe stomatitis: 40% with
5-fluorouracil plus vinorelbine v 5% with docetaxel, P < 0.0001).
Docetaxel significantly increased grade 3/4 neutropenia compared
with 5-fluorouracil and vinorelbine (82% with 5-fluorouracil plus
vinorelbine v 67% with docetaxel, P = 0.02).74 Versus
capecitabine: See harms of capecitabine, p 2288.
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Comment: The taxanes (see glossary, p 2294), paclitaxel and docetaxel, have
an established role as second line treatment in metastatic breast
cancer, especially in people with disease progression despite a
previous anthracycline based regimen, with evidence in some RCTs
for a survival advantage over other available options. Trials are in
progress to determine the efficacy and tolerability of taxanes in
combination with anthracyclines as first line treatment (see glos-
sary, p 2293), although there are concerns about cardiac toxicity. At
present, the indication for docetaxel remains as a single drug for
second line treatment, especially in anthracycline resistant (see
glossary, p 2292) disease, although definitive results on improve-
ment in quality of life are awaited.

OPTION SEMISYNTHETIC VINCA ALKALOIDS

One RCT found no significant difference in progression or overall survival
between 5-fluorouracil plus vinorelbine and docetaxel given as second
line chemotherapy. Another RCT found that second line vinorelbine
improved survival and reduced progression compared with melphalan. A
third RCT found no significant difference in survival or quality of life
between vinorelbine plus doxorubicin and vinorelbine alone.

Benefits: Versus non-taxane combination chemotherapy: See glossary,
p 2293. One RCT (183 women with anthracycline resistant (see
glossary, p 2292) disease) found increased time to progression
(see glossary, p 2294) and survival with vinorelbine 30 mg/m2

weekly compared with intravenous melphalan (median survival
35 weeks with vinorelbine v 31 weeks with melphalan;
P < 0.001).75 Plus non-taxane combination chemotherapy
versus non-taxane combination chemotherapy alone: We
found one RCT (303 women, first or second line (see glossary,
p 2294) treatment, no previous vinca alkaloid or anthracycline
treatment) comparing doxorubicin plus vinorelbine versus doxoru-
bicin alone. The response rates, quality of life scores, and overall
survival were not significantly improved with combined chemo-
therapy (see glossary, p 2293) in this setting.76 Versus taxane
based combination chemotherapy: See benefits of taxane based
combination chemotherapy, p 2286.

Harms: One RCT comparing vinorelbine versus anthracycline based
chemotherapy (FAC/first or second line treatment found that vinor-
elbine was associated with considerably lower rates of nausea (8%
with vinorelbine v 16% with anthracycline based; P = 0.03) and
grade 3 alopecia (7% with vinorelbine v 30% with anthracycline
based; P = 0.0001), although haematological toxicity that delayed
treatment was more frequent (27% with vinorelbine v 17% with
anthracycline based).77 Versus taxane based combination
chemotherapy: See harms of taxane based combination chemo-
therapy, p 2286.

Comment: One uncontrolled study of vinorelbine found an objective response
rate of 31%, with less than 5% grade 3 or 4 toxicities.78 It seems to
have a favourable toxicity profile, but results from phase III trials are

Breast cancer (metastatic)
W

om
en’s

health
2287

 BMJ Publishing Group Ltd 2004



awaited. Vinorelbine plus protracted infusional fluorouracil is an
active and well tolerated regimen (overall response rate: 61.4%,
95% CI 50.9% to 70.9%), and further trials are underway.79 One
uncontrolled study of vinorelbine plus gemcitabine twice weekly
found an objective response rate of 54%.80

OPTION CAPECITABINE

One RCT found similar response rates and time to disease progression
between capacitabine and paclitaxel after anthracycline failure.

Benefits: Versus taxane based combination chemotherapy: We found
one systematic review (search date 2000) assessing the oral
fluoropyrimidine capecitabine in metastatic breast cancer,81 which
identified one RCT (42 women) comparing capecitabine versus
paclitaxel as second or third line treatment after anthracycline
failure. It found similar response rates and time to disease progres-
sion between capacitabine and paclitaxel (response: 8/22 [36%]
with capecitabine v 4/20 [20%] with paclitaxel; time to progression
92 days with capecitabine v 95 days with paclitaxel; CI not
reported).

Harms: Versus taxane based combination chemotherapy: The most
commonly reported grade 3/4 toxicities were hand–foot syndrome
(13%), diarrhoea (12%), and stomatitis (4%).81

Comment: Promising activity has been seen with capecitabine in paclitaxel
refractory, heavily pretreated women,82 and the low toxicity profile,
together with evidence of efficacy, all warrant further investigation of
this drug as an alternative to more toxic second or third line
chemotherapy (see glossary, p 2293) schedules. It has been
suggested that the effectiveness of docetaxel may be increased by
the addition of capecitabine,83 and RCTs are underway.

QUESTION What are the effects of treatments for bone
metastases?

OPTION BISPHOSPHONATES

RCTs in women receiving standard chemotherapy or hormonal treatment
for bone metastases secondary to metastatic breast cancer found that
bisphosphonates reduced and delayed skeletal complications compared
with placebo. They found no significant difference in survival.

Benefits: We found one systematic review (search date not stated84) and one
subsequent RCT.85 The review (13 RCTs, 4395 women with meta-
static breast cancer who had bone involvement) compared adding
bisphosphonates (see glossary, p 2293) versus adding placebo to
standard treatment (either chemotherapy or hormonal treatment
[see glossary, p 2293]).84 It found that, compared with placebo,
bisphosphonates significantly reduced “skeletal events” (5 RCTs,
416/767 [54%] with bisphosphonates v 482/786 [61%] with no
bisphosphonates; RR 0.88, 95% CI 0.81 to 0.96). It found no
significant difference in survival (8 RCTs, 594/815 [73%] with
bisphosphonates v 624/841 [74%] with no bisphosphonates;
RR 0.99, 95% CI 0.93 to 1.04). “Skeletal events” were defined as:
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new bone metastases, pathological fractures, spinal cord compres-
sion, irradiation of or surgery on bone, or the development or
progression of bone pain.84 Four RCTs identified by the review found
that bisphosphonates delayed the time to a first “skeletal event”
compared with placebo (P < 0.05 in all 4 RCTs). One subsequent
RCT (466 women) found that, compared with placebo, ibandronate
(2 or 6 mg once every 3–4 weeks) reduced new bone events (2.65
with ibandronate 6 mg v 4.24 with ibandronate 2 mg v 3.64 with
placebo; P = 0.032 for ibandronate 6 mg v placebo) and decreased
bone pain scores over 2 years’ treatment (reported as significant,
results presented graphically, CI not reported).85 Versus
radiotherapy: We found no RCTs.

Harms: RCTs identified by the review suggested that bisphosphonates were
well tolerated with no serious adverse events in women treated for
up to 2 years.84 Fever and asymptomatic hypocalcaemia were the
most commonly reported adverse effects in women receiving intra-
venous pamidronate. Mild gastrointestinal toxicity was the most
frequently reported adverse effect of oral clodronate. In one RCT
identified by the review, gastrointestinal toxicity (nausea and vom-
iting) was the cause of withdrawal in 25% of women taking oral
pamidronate. The subsequent RCT found that three women taking
ibandronate had serious adverse effects (asthenia, hydronephrosis,
oedema, and bone pain) related to treatment.85 Versus
radiotherapy: We found no RCTs.

Comment: Large RCTs are in progress in the adjuvant setting to see whether
these agents may delay or prevent the development of bone
metastases. The American Society of Clinical Oncology released
recent guidelines on the use of bisphosphonates, stating that this
treatment reduces the rate of bone complications (although not
mortality) in women with lytic bone disease who may or may not also
be receiving systemic treatment (chemotherapy or endocrine treat-
ment).86 It remains unclear exactly when to start or stop treatment,
which may affect the costs involved.87 Although these effects are
likely to improve quality of life, this outcome has not been formally
evaluated. We found no evidence that bisphosphonates improve
survival.

OPTION RADIOTHERAPY

We found no RCTs. We found limited evidence from non-randomised
studies that persistent and localised bone pain can be treated
successfully in over 80% of women with radiotherapy plus concomitant
appropriate analgesia (from non-steroidal anti-inflammatory drugs to
morphine and its derivatives) and that cranial nerve compession can be
treated successfully with radiotherapy in 50–80% of people. RCTs found
no evidence that short courses are less effective for pain relief than long
courses of radiotherapy. One RCT found that different fractionation
schedules can be used to treat neuropathic bone pain effectively.

Benefits: We found no systematic review and no RCTs comparing radio-
therapy versus no treatment or bisphosphonates (see glossary,
p 2293) (see comment below). Pain control: Questionnaire stud-
ies found that control of pain was successful in over 80% of women
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who received radiotherapy for bone metastases, with concomitant
use of appropriate analgesia according to the World Health Organi-
zation ladder (this moves upwards from non-steroidal anti-
inflammatory drugs and paracetamol to mild opiates through to
morphine and its derivatives).88 Cranial nerve compression: In
people with skull base metastases causing cranial nerve involve-
ment, retrospective studies suggest that radiotherapy leads to
improvement in 50–80% of women, which is usually maintained.89

Different radiotherapy regimens: We found two RCTs comparing
different radiotherapy regimens. These found no significant differ-
ence between short courses (8 Gy as a single fraction) and longer
courses (e.g. 20 Gy/5 fractions or 30 Gy/10 fractions).90,91 Studies
of accelerated fractionation schedules (e.g. twice daily treatments
for 5 days) have failed to show any benefit over conventional
regimens in the control of disease secondary to metastatic breast
cancer.92 Published interim results from one RCT (270 women)
have found that different fractionation regimens can be used to
treat neuropathic bone pain effectively.93 Versus
bisphosphonates: We found no RCTs.

Harms: Adverse effects of radiotherapy for bone metastases include nausea
and vomiting.92 Higher dose fractions a day produce more toxic
effects.

Comment: Randomised comparisons against no treatment or placebo would
be considered unethical in palliative care, and even RCTs comparing
one treatment versus another are difficult to undertake because it is
reasonable to try many different options in order to make a woman
comfortable. Rating of success of end of life care is difficult. Usual
outcomes, such as response rates and survival duration, do not
apply.94

QUESTION What are the effects of treatments for spinal cord
metastases?

OPTION RADIOTHERAPY

We found no RCTs. Spinal cord compression is an emergency.
Retrospective studies suggest that early radiotherapy improves
outcomes. However, fewer than 10% of people walked again if severe
deterioration of motor function occurred before radiotherapy. One small
RCT in women with spinal cord compression suggested that adding high
dose steroids to radiotherapy improved the chance of walking 6 months
after treatment compared with radiotherapy alone.

Benefits: We found no systematic review or RCTs. Retrospective analyses
found an improvement with early radiotherapy, but fewer than 10%
of people walked again if severe deterioration of motor function
occurred before radiotherapy.95 Addition of high dose steroids:
One blinded RCT (57 women) evaluated addition of high dose
steroids to radiotherapy. It found that more women were walking 6
months after receiving dexamethasone (96 mg intravenous bolus
followed by 96 mg orally for 3 days) compared with those who
received no steroids (59% with steroids v 33% with no steroids).96
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Harms: In the RCT of high dose steroids, significant adverse effects caused
withdrawal from treatment in 11% of people.96 Use of lower doses
of glucocorticoids in the control of symptoms from cerebral metas-
tases may result in short term agitation and the longer term
development of Cushingoid facies.

Comment: See comment of radiotherapy for bone metastases, p 2290.

QUESTION What are the effects of treatments for cerebral
metastases?

OPTION RADIOTHERAPY

We found no RCTs. Evidence from retrospective studies suggests that
whole brain irradiation impairs neurological function in some women with
brain metastases secondary to breast cancer.

Benefits: We found no systematic review or RCTs. Retrospective studies
suggest that whole brain radiation produces general improvement
in neurological function in 40–70% of women with brain metas-
tases secondary to breast cancer.97 Different radiotherapy
regimens: One RCT (544 symptomatic people) that compared two
whole brain radiotherapy schedules (30 Gy/10 fractions v 12 Gy/2
fractions) found no evidence that the response rate or duration of
response in people with multiple brain metastases were improved
with higher doses of radiation compared with the shorter regimen.92

Harms: Adverse effects of radiotherapy in the treatment of cerebral metas-
tases include alopecia and somnolence.92 Higher dose fractions a
day produce more toxic effects.

Comment: See comment under radiotherapy for bone metastases, p 2290.
There is a consensus that raised intracranial pressure associated
with cerebral metastases is best managed by dexamethasone given
immediately with anticonvulsants to control seizures if necessary.

OPTION SURGICAL RESECTION

We found insufficient evidence to assess surgical resection in people with
cerebral metastases.

Benefits: One retrospective cohort study nested in one RCT (859 women)
found that there may be some beneficial effect in a small subgroup
of people (those with Karnofsky Performance Status 70–100,
absent or controlled primary tumour, age < 60 years, and cerebral
[not other] metastases).98

Harms: The cohort study gave no information on harms.98

Comment: None.

OPTION INTRATHECAL CHEMOTHERAPY OR RADIATION
SENSITISERS

We found no RCTs or observational studies of intrathecal chemotherapy
in people with cerebral metastases. One open label case control study
found limited evidence that adding intravenous RSR13, a radiation
sensitiser, during whole brain radiotherapy may prolong survival.
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Benefits: Intrathecal chemotherapy: We found no RCTs or observational
studies of intrathecal chemotherapy (see glossary, p 2293).
Radiation sensitisers: One open label case control study (57
women) assessed mortality in women receiving RSR13, a
radiation sensitiser, during radiotherapy compared with mortality
in a database of women receiving radiotherapy alone. It found
that significantly more women receiving RSR13 survived over 2
years than women receiving radiotherapy alone (P = 0.0267).99

Harms: Intrathecal chemotherapy: We found no RCTs or observational
studies of sufficient quality of intrathecal chemotherapy. Radiation
sensitisers: RSR13 requires central line administration during
the days when brain radiotherapy is given and seems to be
associated with transient hypoxia in a subgroup.

Comment: None.

QUESTION What are the effects of treatments for choroidal
metastases?

OPTION RADIOTHERAPY

We found no RCTs. Retrospective studies suggest that radiotherapy
benefits some women with choroidal metastases.

Benefits: We found no systematic review and no RCTs. One prospective
cohort study (56 people, 62% with breast cancer)100 and one case
series (32 women)101 suggested that external beam radiotherapy at
doses of about 40 Gy prevented functional loss and may increase
visual acuity. Retrospective studies suggest that radiotherapy ben-
efits 70% of people.102

Harms: People with choroidal metastases who are treated with radiotherapy
may lose the sight in that eye. Optic atrophy and proliferative
radiation retinopathy are possible late complications.

Comment: See comment of radiotherapy for bone metastases, p 2290.
Generally, choroidal metastases occur later than metastases to
other organs. Choroidal metastasis is considered a poor prognostic
sign; most people die within 6 months of diagnosis. Systemic
chemotherapy (see glossary, p 2293) can induce partial or com-
plete remission of metastatic choroidal breast carcinoma.103

Recent retrospective studies have shown that krypton red or argon
green laser photocoagulation is feasible, easy, rapid, and effective
for small choroidal breast carcinoma.104 Women with deteriorating
vision are likely to benefit from emergency assessment and treat-
ment for choroidal metastases.

GLOSSARY
Adjuvant treatment This usually refers to systemic chemotherapy, hormonal
treatment, or both, taken after removal of a primary tumour (in this case, surgery
for early breast cancer), with the aim of killing any remaining micrometastatic
tumour cells and thus preventing recurrence.
Anthracycline resistance This applies to people who have received at least one
chemotherapeutic regimen with anthracyclines (doxorubicin or epirubicin) in either
an adjuvant setting or for metastatic disease. Primary resistance to an anthracycline
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is defined as progressive disease during or within 6 months after completion of
adjuvant anthracycline. People without any documented tumour response to first
line chemotherapy that included anthracyclines for metastatic disease are also
classified as having primary resistance. Secondary resistance is defined as disease
progression after a documented clinical response to first line chemotherapy with
anthracyclines for metastatic disease. Secondary resistance can be divided further
into three categories, as follows: (1) absolute resistance, or disease progression
during treatment with regimens that contained anthracyclines after a period of
response; (2) relative resistance, or disease progression within 6 months after
completion of the chemotherapy; and (3) sensitive regrowth, or disease progres-
sion more than 6 months after completion of the chemotherapy.105

Aromatase inhibitors Drugs that block the conversion of androgens into oestro-
gens. Aminoglutethimide, anastrozole, and letrozole are non-steroidal aromatase
inhibitors. Formestane and exemestane are steroidal aromatase inhibitors. Anas-
trozole, formestane, exemestane, and letrozole are selective inhibitors of oestrogen
synthetase, which is a part of the aromatase enzyme system. Aminoglutethimide
also inhibits adrenal steroid production. These drugs cause oestrogen suppression
in postmenopausal women.
Bisphosphonates (pamidronate, clodronate) Bone specific palliative drugs that
inhibit osteoclast induced bone resorption associated with breast cancer metas-
tases.
Chemotherapy Treatment with cytotoxic drugs (see also non-taxane and taxane
based combination chemotherapy regimens below).
Complete response Disappearance of all known lesions on two separate meas-
urements at least 4 weeks apart.
Disease free interval Time between surgery for early breast cancer (see below)
and metastatic breast cancer developing.
Early breast cancer Operable disease, restricted to the breast and sometimes to
local lymph nodes.
First line treatment Initial treatment for a particular condition that has previously
not been treated. For example, first line treatment for metastatic breast cancer may
include chemotherapy, hormonal treatment, or both.
Gonadorelin analogues (Also called luteinising hormone releasing hormone
[LHRH] agonists.) These are synthetic peptides that occupy the receptors for
gonadorelin in the pituitary gland. Continuous administration of gonadorelin ago-
nists may initially increase the release of luteinising hormone, but continuous
administration blocks the physiological pulsatile luteinising hormone release and
this causes a fall in oestrogen levels.
Hormonal treatment Includes treatment with antioestrogens such as tamoxifen,
aromatase inhibitors, and progestins.
Non-taxane combination chemotherapy regimens Use of different combina-
tions of cytotoxic drugs:
CAF Cyclophosphamide (500 mg/m2 iv), doxorubicin (50 mg/m2 iv), and fluorou-
racil (500 mg/m2 iv) every 3 weeks for up to six cycles of treatment are given,
depending on response.
Classical CMF Cyclophosphamide (100 mg/m2 orally days 1–14), methotrexate
(40 mg/m2 iv days 1 and 8), and fluorouracil (600 mg/m2 iv days 1 and 8) every
4 weeks for up to six cycles of treatment are given, depending on response.
FAC Fluorouracil, doxorubicin, and cyclophosphamide every 3 weeks for up to six
cycles of treatment are given, depending on response.
FEC Fluorouracil, epirubicin, and cyclophosphamide every 3 weeks for up to six
cycles of treatment are given, depending on response.

Overall objective response rate The proportion of treated people in whom a
complete (see above) or partial response (see below) is observed.

Breast cancer (metastatic)
W

om
en’s

health
2293

 BMJ Publishing Group Ltd 2004



Partial response More than a 50% reduction in the size of lesions.
Progestins (medroxyprogesterone, megestrol) The antitumour effects of pro-
gestins may be mediated by a direct action on tumour cells, or an indirect effect on
the pituitary–ovarian/adrenal axes.
Progression free survival (or time to progression) Interval between diagnosis of
metastatic disease and diagnosis of progression.
Progressive disease More than a 25% increase in the size of lesions, or the
appearance of new lesions.
Second line treatment Treatment given after relapse after first line treatment (see
above).
Tamoxifen An oral, non-steroidal, competitive oestrogen receptor antagonist.
Taxane based combination chemotherapy regimens Chemotherapy regimens
containing taxanes such as paclitaxel and docetaxel, which are derived from the
Pacific yew tree Taxus brevifolia.

Substantive changes
Selective aromatase inhibitors as first line hormonal treatment in post-
menopausal women One RCT found that the aromatase inhibitor letrozole was
superior to tamoxifen in reducing time to disease progression;36 categorisation
unchanged.
Non-taxane combination chemotherapy One systematic review found no
significant difference in survival at 12 or 24 months between first line non-taxane
combination chemotherapy and hormonal treatment with tamoxifen or
progestins. The review suggested that hormonal treatment may be preferable to
chemotherapy as first line treatment in women with oestrogen receptor positive
disease unless disease is rapidly progressing.58 First line hormonal treatment
categorised as Likely to be beneficial compared with non-taxane combination
chemotherapy.
Taxane based combination chemotherapy as first line treatment One sys-
tematic review found that taxane based combination chemotherapy as first or
second line treatment increased overall survival, time to progression, and overall
response compared with non-taxane combination chemotherapy.67 It found no
significant difference in overall survival if the analysis was restricted to RCTs of first
line chemotherapy. Categorised as Likely to be beneficial compared with non-
taxane combination chemotherapy.
Taxane based combination chemotherapy as second line treatment One
systematic review added;67 categorisation unchanged.
Bisphosphonates One systematic review84 and one subsequent RCT85 added;
categorisation unchanged.
Radiation sensitisers for cerebral metastases One open label case control
study suggested that adding intravenous RSR13, a radiation sensitiser, during
whole brain radiotherapy may prolong survival.99 Categorised as Unknown effec-
tiveness.
Radiotherapy for choroidal metastases One prospective cohort study added;100

categorisation unchanged.
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TABLE 1 Clinical factors that predict response to hormonal
treatment in metastatic breast cancer, based on results
of RCTs (see text, p 2271).8–11

Factors predictive of good response to hormonal treatment
Postmenopausal status
Disease limited to soft tissue sites (skin, nodes)
Oestrogen receptor positive tumour
Long disease free interval since primary treatment for early breast cancer
(> 18–24 months)

Factors making initial hormonal treatment less appropriate
Symptomatic visceral metastases (e.g. lymphangitis carcinomatosis or
progressive liver metastases)
Oestrogen receptor negative tumour
Short disease free interval (12–18 months)
Relapse on adjuvant tamoxifen (unless oestrogen receptor positive tumour and
other features predictive of good response)
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Breast cancer (non-metastatic)
Search date June 2003

J Michael Dixon, Alan Rodger, and Justin Stebbing
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Effects of interventions in locally advanced breast cancer
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INTERVENTIONS

DUCTAL CARCINOMA IN SITU
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Radiotherapy after breast

conserving surgery (reduces
recurrence) . . . . . . . . . . . .2305

Tamoxifen plus radiotherapy after
breast conserving surgery
(reduces recurrence) . . . . .2306

OPERABLE BREAST CANCER
Beneficial
Adjuvant chemotherapy . . . . .2317
Adjuvant tamoxifen . . . . . . . .2319
Anthracycline regimens as adjuvant

chemotherapy . . . . . . . . . .2318
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survival to more extensive
surgery) . . . . . . . . . . . . . .2310
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tamoxifen . . . . . . . . . . . . .2321

Ovarian ablation in premenopausal
women . . . . . . . . . . . . . . .2321

Radiotherapy after breast
conserving surgery (reduces local
recurrence; no evidence of effect
on survival) . . . . . . . . . . . .2312

Radiotherapy after mastectomy in
women at high risk of local
recurrence. . . . . . . . . . . . .2314

Likely to be beneficial
Neoadjuvant chemotherapy

(reduces mastectomy rates more
effectively than adjuvant
chemotherapy; no evidence of
effect on survival) . . . . . . .2307

Total nodal radiotherapy in high risk
disease . . . . . . . . . . . . . . .2317

Trade off between benefits and
harms

Axillary clearance (no evidence of
survival benefit and increased
morbidity compared with axillary
sampling) . . . . . . . . . . . . .2322

Axillary radiotherapy . . . . . . .2322
Radiotherapy after mastectomy in

women not at high risk of local
recurrence. . . . . . . . . . . . .2314

Unknown effectiveness
Radiotherapy to the internal

mammary chain. . . . . . . . .2315
Radiotherapy to the ipsilateral
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Enhanced dose regimens of
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Prolonged chemotherapy (8–12
months v 4–6 months) . . . .2317

Radical mastectomy (no greater
survival than less extensive
surgery) . . . . . . . . . . . . . .2310

Likely to be ineffective or harmful
High dose chemotherapy plus bone

marrow or peripheral blood stem
cell autograft . . . . . . . . . . .2320

LOCALLY ADVANCED BREAST
CANCER

Likely to be beneficial
Radiotherapy . . . . . . . . . . . .2324
Radiotherapy after attempted

curative surgery . . . . . . . . .2324
Surgery . . . . . . . . . . . . . . . .2324
Tamoxifen plus radiotherapy

(improves survival compared with
radiotherapy) . . . . . . . . . . .2326

Unlikely to be beneficial
Chemotherapy

(cyclophosphamide/
methotrexate/fluorouracil or
anthracycline based
regimens) . . . . . . . . . . . . .2326

To be covered in future updates
Intraoperative radiotherapy in early

breast cancer.
Sentinel node biopsy

Covered elsewhere in Clinical
Evidence

Breast cancer (metastatic), p 2266

See glossary, p 2327

Key Messages

Ductal carcinoma in situ
¶ Radiotherapy after breast conserving surgery (reduces recurrence) Two

RCTs have found that radiotherapy after breast conserving surgery for ductal
carcinoma in situ reduces local recurrence and invasive carcinoma compared
with no radiotherapy after 4 and 8 years. However, they found no evidence of
an effect on survival. One RCT in women having local excision found no
significant difference between tamoxifen plus radiotherapy and radiotherapy
alone in total invasive or ductal carcinoma in situ events after median follow up
of 1 year.

¶ Tamoxifen plus radiotherapy after breast conserving surgery (reduces
recurrence) One RCT found that adjuvant tamoxifen reduced breast cancer
events in women who have had wide excision and radiotherapy after median
follow up of 6 years, although subgroup analysis suggested that benefit may be
limited to people with oestrogen receptor positive tumours. It found no
evidence of an effect on survival. One RCT in women having local excision found
no significant difference between tamoxifen plus radiotherapy and radiotherapy
alone in invasive or ductal carcinoma in situ events after median follow up of 1
year.

Primary operable breast cancer
¶ Adjuvant chemotherapy One systematic review has found that adjuvant

chemotherapy reduces recurrence and improves survival at 10 years compared
with no chemotherapy. The benefit seems to be independent of nodal or
menopausal status, although the absolute improvements are greater in women
with node positive disease, and probably greater in younger women.

¶ Adjuvant tamoxifen One systematic review has found that adjuvant tamoxifen
taken for up to 5 years reduces the risk of recurrence and death in women with
oestrogen receptor positive tumours irrespective of age, menopausal status,
nodal involvement, or the addition of chemotherapy. Five years of treatment
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seems better than shorter durations, but available evidence does not find
benefit associated with prolongation beyond 5 years. Tamoxifen slightly
increases the risk of endometrial cancer, but we found no evidence of an overall
adverse effect on non-breast cancer mortality.

¶ Anthracycline regimens as adjuvant chemotherapy One systematic review
has found that adjuvant regimens containing an anthracycline reduce recur-
rence, and improve survival compared with a standard multidrug chemotherapy
(CMF) regimen at 5 years.

¶ Breast conserving surgery (similar survival to more extensive surgery)
Systematic reviews and long term results of included RCTs have found that,
providing all local disease is excised, more extensive surgery does not increase
survival up to 20 years. More extensive local resection in breast conserving
surgery gives worse cosmetic results.

¶ Combined chemotherapy plus tamoxifen One RCT found that adding
chemotherapy (CMF) to tamoxifen improves survival at 5 years in women with
lymph node negative, oestrogen receptor positive early breast cancer.

¶ Ovarian ablation in premenopausal women One systematic review has
found that in women less than 50 years of age, ovarian ablation improves
survival for at least 15 years compared with no ablation.

¶ Radiotherapy after breast conserving surgery (reduces local recur-
rence; no evidence of effect on survival) One systematic review has found
that adding radiotherapy (see glossary, p 2328) to breast conserving surgery
reduces the risk of isolated local recurrence and loss of a breast. However, it
does not increase survival at 10 years. Rates of survival and local recurrence
are similar with radiotherapy plus either breast conserving surgery or mastec-
tomy. One RCT found that radiotherapy (with and without tamoxifen) reduced
ipsilateral breast cancer recurrence compared with tamoxifen alone after
median follow up of 87 months. It found no significant difference in survival.

¶ Radiotherapy after mastectomy in women at high risk of local recur-
rence One systematic review has found that radiotherapy to the chest wall
after mastectomy reduces the risk of local recurrence by about two thirds and
the risk of death from breast cancer at 10 years. It found no evidence of effect
on overall 10 year survival. Radiotherapy may be associated with late adverse
effects, which are rare, including pneumonitis, pericarditis, arm oedema,
brachial plexopathy, and radionecrotic rib fracture.

¶ Neoadjuvant chemotherapy (reduces mastectomy rates more effec-
tively than adjuvant chemotherapy; no evidence of effect on survival)
RCTs have found that neoadjuvant chemotherapy reduces mastectomy rates
compared with adjuvant chemotherapy. However, it found no significant differ-
ence in survival at 4–10 years.

¶ Total nodal radiotherapy in high risk disease RCTs have found that, in
women with high risk disease, total nodal irradiation improves survival com-
pared with no irradiation. An earlier systematic review found reduced locore-
gional recurrence, but no evidence of improved survival.

¶ Axillary clearance (no evidence of survival benefit and increased mor-
bidity compared with axillary sampling) RCTs found no significant difference
in survival at 5–10 years between axillary clearance and axillary sampling,
axillary radiotherapy, or sampling plus radiotherapy combined. One systematic
review of mainly poor quality evidence found that the risk of arm lymphoedema
was highest with axillary clearance plus radiotherapy, lower with axillary sam-
pling plus radiotherapy, and lowest with sampling alone.
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¶ Axillary radiotherapy One systematic review has found that axillary radio-
therapy reduces isolated local recurrence compared with axillary clearance. It
found no significant difference in mortality or overall recurrence at 10 years.
One systematic review of mainly poor quality evidence found that radiotherapy
plus axillary surgery was associated with arm lymphoedema.

¶ Radiotherapy after mastectomy in women not at high risk of local
recurrence One systematic review has found that radiotherapy to the chest
wall after mastectomy reduces the risk of local recurrence by about two thirds
and the risk of death from breast cancer at 10 years. However, it found no
evidence of effect on overall 10 year survival. Radiotherapy may be associated
with late adverse effects, which are rare, including pneumonitis, pericarditis,
arm oedema, brachial plexopathy, and radionecrotic rib fracture. There is,
therefore, a trade off between absolute benefits and harms in women not at
high risk of local recurrence.

¶ Radiotherapy to the internal mammary chain One RCT found no significant
difference in relapse or survival at 2–3 years between radiotherapy and no
radiotherapy to the internal mammary chain. Treatment may increase radiation
induced cardiac morbidity.

¶ Radiotherapy to the ipsilateral supraclavicular fossa We found insufficient
evidence about the effects of irradiation of the ipsilateral supraclavicular fossa
on survival. RCTs have found that radiotherapy reduces the risk of supracla-
vicular fossa nodal recurrence.

¶ Enhanced dose regimens of adjuvant chemotherapy RCTs found no
significant improvement from enhanced dose regimens.

¶ Prolonged chemotherapy (8–12 months v 4–6 months) One systematic
review found no additional benefit from prolonging adjuvant chemotherapy
from 4–6 to 8–12 months.

¶ Radical mastectomy (no greater survival than less extensive surgery)
Systematic reviews and long term follow up of one RCT found no significant
difference between radical, total, supraradical, or simple mastectomy in
survival up to 25 years. More extensive surgery results in greater mutilation.

¶ High dose chemotherapy plus bone marrow or peripheral blood stem cell
autograft One systematic review found no significant difference between high
dose chemotherapy plus autograft and conventional chemotherapy in 5 year
survival for women with early, poor prognosis breast cancer. The review found
that high dose chemotherapy increased treatment related and non-cancer
related deaths compared with conventional chemotherapy.

Locally advanced breast cancer
¶ Radiotherapy For locally advanced breast cancer that is rendered operable,

small RCTs found that radiotherapy or surgery as sole local treatments have
similar effects on response rates, duration of response, and overall survival.

¶ Radiotherapy after attempted curative surgery One RCT found weak
evidence that radiotherapy after attempted curative surgery may reduce local
and regional recurrence compared with no further local treatment.

¶ Surgery For locally advanced breast cancer that is rendered operable, small
RCTs found that surgery or radiotherapy as sole local treatments have similar
effects on response rates, duration of response, and overall survival.

¶ Tamoxifen plus radiotherapy (improves survival compared with radio-
therapy) One RCT found that hormone treatment plus radiotherapy improved
locoregional recurrence at 6 years and improved median survival at 8 years
compared with radiotherapy alone.
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¶ Chemotherapy (cyclophosphamide/methotrexate/fluorouracil or anthra-
cycline based regimens) We found no evidence that the cytotoxic, multidrug
chemotherapy regimen (CMF) improves survival, disease free survival, or long
term locoregional control.

DEFINITION Ductal carcinoma in situ is a non-invasive (see glossary, p 2328)
tumour characterised by the presence of malignant cells in the
breast ducts but with no evidence that they breach the basement
membrane and invade into periductal connective tissues. Invasive
breast cancer can be separated into three main groups: early (see
glossary, p 2328) or operable breast cancer, locally advanced
disease (see glossary, p 2327), and metastatic breast cancer (see
metastatic breast cancer, p 2266). Operable breast cancer is
apparently restricted to the breast and sometimes to local lymph
nodes and can be removed surgically. Although these women do not
have overt metastases at the time of staging (see glossary, p 2328),
they remain at risk of local recurrence and of metastatic spread.
They can be divided into those with tumours greater than 4 cm with
multifocal cancers that can be treated by mastectomy, and those
with tumours less than 4 cm with unifocal cancers that can be
treated by breast conserving surgery (see glossary, p 2328).
Locally advanced breast cancer is defined according to the TNM
staging system (see glossary, p 2329) of the UICC TNM system (see
glossary, p 2329)1 as stage III B (includes T4 a–d; N2 disease, but
absence of metastases). It is a disease presentation with evidence
(clinical or histopathological) of skin, or chest wall involvement, or
axillary nodes matted together by tumour extension, or a combina-
tion of these features. Metastatic breast cancer is presented in a
separate topic (see metastatic breast cancer, p 2266).

INCIDENCE/
PREVALENCE

Breast cancer affects 1/10–1/11 women in the UK and causes
about 21 000 deaths a year. Prevalence is about five times higher,
with over 100 000 women living with breast cancer at any one time.
Of the 15 000 new cases of breast cancer a year in the UK, most will
present with primary operable disease.2

AETIOLOGY/
RISK FACTORS

The risk of breast cancer increases with age, doubling every 10
years up to the menopause. Risk factors include an early age at
menarche, older age at menopause, older age at birth of first child,
family history, atypical hyperplasia, excess alcohol intake, radiation
exposure to developing breast tissue, oral contraceptive use, post-
menopausal hormone replacement therapy, and obesity. Risk in
different countries varies fivefold. The cause of breast cancer in
most women is unknown. About 5% of breast cancers can be
attributed to mutations in the genes BRCA1 and BRCA2.3

PROGNOSIS Primary carcinoma of the breast is potentially curable. The risk of
relapse depends on various clinicopathological features, including
axillary node involvement, oestrogen receptor status, and tumour
size. Tumour size, axillary node status, histological grade, and
oestrogen receptor status provide the most significant prognostic
information. Of women with operable disease 70% are alive 5 years
after diagnosis and treatment (adjuvant drug treatment is given to
most women after surgery). Risk of recurrence is highest during the
first 5 years, but the risk remains even 15–20 years after surgery.
Those with node positive disease have a 50–60% chance of

Breast cancer (non-metastatic)
W

om
en

’s
he

al
th

2304

 BMJ Publishing Group Ltd 2004



recurrence within 5 years, compared with 30–35% for node nega-
tive disease. Recurrence at 10 years, according to one large
systematic review,4 is 60–70% compared with 25–30% of node
negative women. The prognosis for a disease free survival (see
glossary, p 2328) at 5 years is worse for stage III B (33%) than that
for stage III A (71%). Five year overall survival is 44% for stage III B
and 84% for stage III A.5 Poor survival and high rates of local
recurrence characterise locally advanced breast cancer.

AIMS OF
INTERVENTION

To improve survival; to prevent local or regional node recurrence; to
obtain prognostic information on the type and extent of tumour and
the status of the axillary lymph nodes; to optimise cosmetic results
and minimise psychosocial impact; to minimise adverse effects of
treatment; and to maximise quality of life.

OUTCOMES Survival; rates of local and regional recurrence; rates of mastec-
tomy after breast conserving treatment; rates of development of
metastases; cosmetic outcomes; quality of life; incidence of
adverse effects of treatment, including upper limb lymphoedema.

METHODS Clinical Evidence search and appraisal June 2003.

QUESTION What are the effects of interventions after breast
conserving surgery for ductal carcinoma in situ?

OPTION RADIOTHERAPY

J Michael Dixon and Alan Rodger

Two RCTs have found that radiotherapy after breast conserving surgery
for ductal carcinoma in situ reduces local recurrence and invasive
carcinoma compared with no radiotherapy after 4 and 8 years. However,
they found no evidence of an effect on survival. One RCT in women having
local excision found no significant difference between tamoxifen plus
radiotherapy and radiotherapy alone in total invasive or ductal carcinoma
in situ events after median follow up of 1 year.

Benefits: We found no systematic review but found two RCTs comparing
radiotherapy (see glossary, p 2328) with no radiotherapy after
surgery for ductal carcinoma in situ (DCIS).6,7 Versus no
radiotherapy: The first RCT (814 women) found no significant
difference in survival at 8 years with radiotherapy compared with no
radiotherapy. It found significant reductions in risk of local recur-
rence, recurrent DCIS, and invasive carcinoma with radiotherapy
compared with no radiotherapy (survival 95% with radiotherapy v

94% with no radiotherapy; local recurrence 12.1% with radio-
therapy v 26.8% with no radiotherapy; P < 0.0005; risk of recurrent
DCIS 8.2% with radiotherapy v 13.4% with no radiotherapy;
P = 0.007; risk of invasive carcinoma 3.9% with radiotherapy v

13.4% with no radiotherapy; P < 0.0001).6 The second RCT (1002
women) found that radiotherapy significantly reduced local recur-
rence of DCIS in women at median follow up of 4.25 years.7 At 4
years, local relapse free survival was more likely with surgery plus
radiotherapy than with surgery alone (91% with surgery plus radio-
therapy v 84% with surgery alone; P = 0.005; HR 0.62, 95%
CI 0.44 to 0.87). More women were free of DCIS recurrence after 4
years with radiotherapy but the difference was not significant (95%
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with surgery plus radiotherapy v 92% with surgery alone; HR 0.65,
95% CI 0.43 to 1.03). There was a significant reduction in invasive
recurrence (96% with surgery plus radiotherapy v 92% with surgery
alone; HR 0.60, 95% CI 0.37 to 0.97).7 Versus radiotherapy plus
tamoxifen: See tamoxifen plus radiotherapy, p 2306.

Harms: One RCT found an increase in contralateral breast cancer associ-
ated with radiotherapy at 4 years (3% with surgery plus radiotherapy
v 1% with surgery alone; HR 2.57, 95% CI 1.24 to 5.33).7

Comment: Subset analyses may be required to identify subgroups of women
who benefit most from radiotherapy after breast conserving surgery
(see glossary, p 2328). We found one further large RCT (1694
people), which randomised 912 people to tamoxifen (see glossary,
p 2329), radiotherapy, both, or none.8 Of the remaining 782
people, 664 were given the choice between radiotherapy and no
radiotherapy, and were further randomised to tamoxifen or no
tamoxifen. Similarly, the remaining 118 people were given the
choice between tamoxifen and no tamoxifen, and were further
randomised to radiotherapy or no radiotherapy. However, the study
did not present results comparing radiotherapy alone versus no
treatment or versus tamoxifen alone. It found that radiotherapy
(with or without tamoxifen) significantly reduced ipsilateral invasive
disease (HR 0.45, 95% CI 0.24 to 0.85), ipsilateral DCIS recur-
rence (HR 0.36, 95% CI 0.19 to 0.66), and all ipsilateral events
(HR 0.38, 95% CI 0.25 to 0.59) compared with no radiotherapy
(with or without tamoxifen).

OPTION TAMOXIFEN PLUS RADIOTHERAPY

One RCT found that adjuvant tamoxifen reduced breast cancer events in
women who have had wide excision and radiotherapy after median follow
of 6 years, although subgroup analysis suggested that benefit may be
limited to people with oestrogen receptor positive tumours. It found no
evidence of an effect on survival. One RCT in women having local excision
found no significant difference between tamoxifen plus radiotherapy and
radiotherapy alone in total invasive or ductal carcinoma in situ events
after median follow up of 1 year.

Benefits: We found no systematic review but we found two RCTs.8,9 Versus
radiotherapy plus placebo: The first RCT (1804 women with
ductal carcinoma in situ [DCIS] treated with wide excision and
radiotherapy [adjuvant tamoxifen (see glossary, p 2329) 20 mg
daily versus placebo for 5 years.8 At median follow up of 74 months,
there were fewer breast cancer events with tamoxifen than with
placebo and fewer invasive ipsilateral or contralateral breast can-
cers (breast cancer events: OR 0.63, 95% CI 0.47 to 0.83; invasive
ipsilateral or contralateral breast cancers: OR 0.57, 95% CI 0.38 to
0.85). However, there was no significant difference in overall
survival (RR 0.88, 95% CI 0.33 to 2.28). A subsequent subgroup
analysis found that only people with oestrogen receptor positive
DCIS derive a benefit from tamoxifen.10 Versus radiotherapy
alone: The second RCT (1694 women having local excision) com-
pared four treatments in a factorial design: no adjuvant treatment
(see glossary, p 2327), tamoxifen alone, radiotherapy alone, and
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tamoxifen plus radiotherapy (see comment of radiotherapy).8 It
found no significant difference between tamoxifen plus radiotherapy
and radiotherapy alone in ipsilateral invasive disease, ipsilateral
DCIS, and invasive or DCIS events after median follow up of 1 year
(523 women in comparison; ipsilateral invasive disease: HR 1.25,
95% CI 0.43 to 3.61; ipsilateral DCIS: HR 0.75, 95% CI 0.28 to
2.02; invasive or DCIS: 3% in both groups; HR 0.95, 95% CI 0.51 to
1.77).8

Harms: One RCT found a higher, but non-significant rate of endometrial
cancers associated with tamoxifen (RR 3.4, 95% CI 0.6 to 33.4).9

The RCT did not report results comparing harms of tamoxifen plus
radiotherapy versus radiotherapy alone.8

Comment: None.

QUESTION What are the effects of neoadjuvant chemotherapy in
the management of primary breast cancer?

Justin Stebbing

OPTION NEOADJUVANT CHEMOTHERAPY FOR MANAGEMENT OF
PRIMARY BREAST CANCER

Five RCTs found no difference in survival with neoadjuvant chemotherapy
compared with adjuvant chemotherapy in women with primary breast
cancer.

Benefits: We found no systematic review. We found five RCTs comparing
neoadjuvant chemotherapy with adjuvant chemotherapy (see glos-
sary, p 2327).11–15 The first RCT (272 women with tumours > 3 cm
in whom mastectomy was indicated) compared preoperative (neo-
adjuvant) EVMTV (epirubicin, vincristine, mitomycin-C, thiotepa,
vindesine) chemotherapy versus mastectomy followed by EVMTV
regimen.11 At an initial median follow up of 34 months, a significant
survival difference was reported in favour of neoadjuvant chemo-
therapy (85% with preoperative EVMTV v 95% with mastectomy
plus EVMTV; P = 0.04). However, the final analysis at 124 months
showed that the survival improvement was no longer significant,
with survival of about 55% in both groups.16 The second RCT (414
women) compared four cycles of FAC (see glossary, p 2328)
chemotherapy given either preoperatively or postoperatively.12 At
54 months’ follow up, the primary (neoadjuvant) chemotherapy
group had a better overall survival (86% with preoperative v 68%
with postoperative; P = 0.039); however, a subsequent analysis at
105 months did not show a long term survival benefit.17 The third
RCT (309 women) compared four cycles of MM (mitoxantrone
[mitozantrone], methotrexate) chemotherapy, then surgery, then
four cycles of MM with surgery, then eight cycles of MM.13 At 48
months’ follow up, there was no difference in survival between the
neoadjuvant and adjuvant groups (84% with neoadjuvant v 82%
with adjuvant; reported as not significant). The fourth, and largest
RCT (NSABP-18), in which 1523 women were randomised to four
cycles of adriamycin (doxorubicin) plus cyclophosphamide (AC)
either preoperatively or postoperatively, found identical survival
rates (67%) in the two groups at 60 months.14 The fifth RCT (698
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women) compared four cycles of fluorouracil, epirubicin, and cyclo-
phosphamide given either preoperatively or postoperatively.15 It
found no significant difference between preoperative and postop-
erative chemotherapy in overall survival (82% with preoperative v

84% with postoperative; HR 1.16, 95% CI 0.83 to 1.63), progres-
sion free survival (65% with preoperative v 70% with postoperative;
HR 1.15, 95% CI 0.89 to 1.48), or locoregional recurrence at 4
years (21.5% with preoperative v 17.8% with postoperative;
HR 1.13, 95% CI 0.70 to 1.81).

Harms: We found no evidence that neoadjuvant chemotherapy has a
negative impact on survival.

Comment: We found no evidence to support the use of neoadjuvant chemo-
therapy to improve the chances of survival for operable breast
cancers outside the context of an RCT.

QUESTION What is the effect of neoadjuvant chemotherapy on
mastectomy rates?

Justin Stebbing

OPTION NEOADJUVANT CHEMOTHERAPY TO REDUCE
MASTECTOMY RATES

Three RCTs have found that neoadjuvant chemotherapy leads to a marked
reduction in the mastectomy rate.

Benefits: Neoadjuvant versus adjuvant chemotherapy: We found no
systematic review but found three RCTs, which found a lower rate of
mastectomy in women who had received neoadjuvant chemo-
therapy (see glossary, p 2328) compared with women receiving
adjuvant chemotherapy (see glossary, p 2327).14,18,19 MM
regimen: One RCT (309 women receiving MM [mitoxantrone,
methotrexate] chemotherapy) found that neoadjuvant significantly
reduced the mastectomy rate compared with adjuvant chemo-
therapy (13% with neoadjuvant v 28% with adjuvant; P < 0.005).18

AC (adriamycin [doxorubicin], cyclophosphamide) regimen:
One RCT (1523 women) found that breast conservation rates were
lower in the adjuvant arm (60% with adjuvant v 67% with neoadju-
vant), although this was not significant.14 FAC regimen: See
glossary, p 2328. One RCT assessed 272 women at diagnosis in
terms of the recommended surgical procedure, and two of three
women who were initially advised to have mastectomy were able to
have breast conserving surgery (see glossary, p 2328) after neoad-
juvant chemotherapy.19

Harms: None of the RCTs reported a significantly higher local recurrence
rate with neoadjuvant chemotherapy compared with adjuvant
chemotherapy.14,18,19

Comment: With an increased number of conservative operations being per-
formed after downstaging by neoadjuvant chemotherapy for large
primary tumours, there are theoretical concerns that this may result
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in an increased rate of local recurrence. Neoadjuvant chemo-
therapy can lead to a reduction in the requirement for mastectomy
and as such an increase in breast conserving surgery. In the three
RCTs of women with operable breast cancer receiving breast con-
serving surgery, this has not been associated with a significant
increase in the rate of local recurrence.14,18,19

QUESTION What are the effects of different regimens used in the
neoadjuvant setting?

Justin Stebbing

OPTION DIFFERENT NEOADJUVANT CHEMOTHERAPY REGIMENS

We found insufficient evidence that any one of the common neoadjuvant
chemotherapy regimens improves survival, recurrence, or quality of life.

Benefits: We found no systematic review. We found one non-systematic
review13 and five additional RCTs14,20–23 comparing adjuvant versus
neoadjuvant chemotherapy (see glossary, p 2328) using a variety of
regimens. Most studies used anthracycline (see glossary, p 2327)
based regimens, which are of proved benefit in the adjuvant
setting.20 AC regimen: In one RCT women were treated with AC
(adriamycin [doxorubicin], cyclophosphamide) and found an objec-
tive response rate (complete or partial clinical response) of 79%.14

MM regimen: One RCT found that MM (mitoxantrone, methotrex-
ate) in the UK RCT gave an overall objective response rate (see
glossary, p 2328) of 85%.13 Three RCTs compared different neoad-
juvant regimens. FAC regimen versus paclitaxel: An RCT (174
women in the USA) compared conventional FAC (see glossary,
p 2328) versus single agent paclitaxel, and found similar response
rates in both groups (79% with FAC v 80% with paclitaxel), with no
significant difference in survival rates.21 Comparison between
MPEMi, MPEpiE, and MPEpiV regimens: A European RCT (101
women treated with three different combinations: MPEMi [meth-
otrexate, cisplatin, etoposide, mitomycin-C], MPEpiE [methotrex-
ate, cisplatin, epirubicin, etoposide], and MPEpiV [methotrexate,
cisplatin, epirubicin, vincristine]) found the response to be 89%,
with no significant differences between the groups.22 Sequencing
of anthracycline based chemotherapy and docetaxel: We
found two RCTs.24,25 The first RCT (104 women who had achieved
complete or partial clinical response to four cycles of CVAP [cyclo-
phosphamide, adriamycin [doxorubicin], vincristine, and pred-
nisolone]) compared a further four cycles of CVAP versus four cycles
of docetaxel.24 It found that further treatment with docetaxel
significantly improved clinical complete response rate compared
with further CVAP (clinical complete response rate: 85% with
docetaxel v 64% with CVAP; P = 0.03).24 In the second RCT (2411
people), all people received four cycles of AC and were then
randomly allocated to three regimens: surgery alone, four cycles of
docetaxel followed by surgery, or surgery followed by four cycles of
docetaxel.25 Preliminary results of this RCT found that, at the time
of surgery, preoperative docetaxel improved clinical complete
response rate compared with no preoperative docetaxel (65% with
docetaxel v 40% with no docetaxel; P < 0.001). Final results, which

Breast cancer (non-metastatic)
W

om
en’s

health
2309

 BMJ Publishing Group Ltd 2004



will also examine effects of postoperative docetaxel, are awaited.
Navelbine based regimens: We found no fully published RCTs
(see comment below). Comparison between routes of
administration: We found one Japanese study comparing routes of
administration.23 It compared no neoadjuvant treatment, neoadju-
vant intravenous epirubicin, or intra-arterial epirubicin. Response
rates were higher in women receiving intra-arterial epirubicin com-
pared with intravenous epirubicin (68% with intra-arterial epirubicin
v 36% with iv epirubicin; P < 0.05); however, this was not associ-
ated with a survival benefit.

Harms: FAC versus paclitaxel: In the RCT in the USA comparing FAC
versus paclitaxel, rates of septic neutropenia (53% with paclitaxel v

21% with FAC) and granulocyte colony stimulating factor usage
(56% with paclitaxel v 25% with FAC) were higher in women taking
paclitaxel.21

Comment: More work is needed to determine the optimal regimen for
neoadjuvant treatment. We found little evidence in the literature
comparing different combinations, but anthracycline based combi-
nations probably remain the treatment of choice. Ongoing RCTs are
investigating the role of taxane sequencing after anthracycline
based treatment (NSABP-27), and anthracycline in combination
with fluorouracil infusion. Navelbine based regimens: We found
one RCT (published as an abstract, 147 women), which compared
AC, navelbine plus mitoxantrone (NM), and navelbine plus epiru-
bicin (NE). Response rates were 65% with AC, 73% with NM, and
86% with NE. The time to outcome was not stated. The trial is
ongoing although NM has been stopped because of haematological
toxicity.26

QUESTION Is the extent of surgery related to outcome in early
invasive breast cancer?

J Michael Dixon and Alan Rodger

OPTION EXTENSIVE VERSUS LESS EXTENSIVE SURGERY

Two systematic reviews and long term follow up of included RCTs have
found that more extensive surgery does not improve outcomes in women
with early invasive breast cancer (see glossary, p 2328), providing that all
local disease is excised. Cosmetic appearance is worse with more
extensive surgery.

Benefits: Comparisons between supraradical, radical, and total
mastectomy: See glossary, p 2328. We found one systematic
review (search date not reported, 5 RCTs, 2090 women with
operable breast cancer) comparing supraradical mastectomy ver-
sus radical mastectomy, radical versus total mastectomy (see
glossary, p 2329), and supraradical versus total mastectomy.27 It
found no significant difference in risk of death over 10 years (ARR of
more extensive v less extensive surgery +0.02, 95% CI –0.04 to
+0.08). Comparisons between radical, total, and simple
mastectomy: The same review included four RCTs comparing
either radical versus simple mastectomy (3 RCTs) or total versus
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simple mastectomy (1 RCT) in 1296 women with operable breast
cancer.27 Meta-analysis found no significant difference in risk of
death over 10 years (ARR for more extensive v less extensive
surgery +2%, 95% CI –5% to +9%). One included RCT (1079
women) comparing radical mastectomy and total mastectomy with
or without axillary radiotherapy (see glossary, p 2328) has now
reported 25 year follow up results.28 It found no significant differ-
ence in survival between total and radical mastectomy (in women
with negative nodes: HR for total mastectomy plus radiotherapy
[see glossary, p 2328] v radical mastectomy 1.08, 95% CI 0.91 to
1.28; HR for total mastectomy without radiotherapy v radical
mastectomy 1.03, 95% CI 0.87 to 1.23; in women with positive
nodes: HR for total mastectomy plus radiotherapy v radical mastec-
tomy 1.06, 95% CI 0.89 to 1.27). Mastectomy versus breast
conservation: We found two systematic reviews.27,29 One review
(search date 1995) analysed data on 10 year survival from six RCTs
comparing breast conservation with mastectomy.29 Meta-analysis
of data from five of the RCTs (3006 women) found no significant
difference in the risk of death at 10 years (OR breast conservation
v mastectomy 0.91, 95% CI 0.78 to 1.05). The sixth RCT used
different protocols. Where more than half of node positive women in
both mastectomy and breast conservation groups received adjuvant
nodal radiotherapy (see glossary, p 2327), both groups had similar
survival rates. Where fewer than half of node positive women in both
groups received adjuvant nodal radiotherapy, survival was better
with breast conservation (OR v with mastectomy 0.69, 95% CI 0.49
to 0.97). In the second review (search date not reported, 9 RCTs,
4981 women potentially suitable for breast conserving surgery [see
glossary, p 2328]) all women received postoperative radio-
therapy.27 Meta-analysis found no significant difference in risk of
death over 10 years (RRR for breast conservation v mastectomy
+2%, 95% CI –5% to +9%). It also found no significant difference
in rates of local recurrence (6 RCTs, 3107 women; RRR mastec-
tomy v breast conservation +4%, 95% CI –4% to +12%). Two RCTs
included in the reviews have now reported 20 year follow up
results.30,31 The first RCT (701 women with breast cancer < 2 cm
diameter) found no significant difference between radical mastec-
tomy and quadrantectomy (see glossary, p 2328) for all cause
mortality at 20 years (death rate about 42% in both groups;
P = 1.0).30 The second RCT (1851 women) compared lumpectomy
(see glossary, p 2328) alone, lumpectomy plus breast irradiation,
and total mastectomy.31 It found no significant difference between
lumpectomy and total mastectomy for mortality at 20 years (HR
lumpectomy alone v mastectomy 1.05, 95% CI 0.90 to 1.23; HR
lumpectomy plus irradiation v mastectomy 0.97, 95% CI 0.77 to
1.06). Different extents of local excision in breast
conservation: We found no systematic review. We found one RCT
(705 women) comparing lumpectomy versus quadrantectomy.32

There were significantly more local recurrences with lumpectomy
than with quadrantectomy (7% with lumpectomy v 2% with quad-
rantectomy), but a major factor associated with local recurrence in
the lumpectomy group was incomplete excision (see comment
below).33 We found no RCTs comparing wide local excision (com-
plete excision microscopically) with quadrantectomy.
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Harms: More extensive surgery results in greater mutilation. Between
60–90% of women having breast conservation have an excellent or
good cosmetic result (median 83%, 95% CI 67% to 87%).32,34–42

The single most important factor influencing cosmetic outcome is
the volume of tissue excised; the larger the amount of tissue
excised the worse the cosmetic result.32 The RCT of different
extents of local excision in breast conservation found that, in a
subset of 148 women, there was a significantly higher rate of poor
cosmetic outcome with quadrantectomy (RR quadrantectomy v

lumpectomy 3.1, 95% CI 1.2 to 8.1).32 Only isolated small studies
have shown no correlation between extent of surgical excision and
cosmesis.40

Comment: The link between completeness of excision and local recurrence
after breast conservation has been evaluated in 16 centres.33 In 13
of these, incomplete excision was associated with an increased
relative risk of local recurrence compared with complete excision
(estimated median RRI 3.4%, 95% CI 2.6% to 4.6%). The three
centres not reporting increased rates of local recurrence after
incomplete excision gave much higher doses of local radiotherapy
(65–72 Gy) to people with involved margins. Two centres also used
re-excision, and women with involved margins had only focal margin
involvement.

QUESTION What are the effects of different radiotherapy regimens
in operable breast cancer?

J Michael Dixon and Alan Rodger

OPTION RADIOTHERAPY AFTER BREAST CONSERVING SURGERY

One systematic review has found that radiotherapy reduces the risk of
isolated local recurrence and loss of a breast. However, it does not
increase 10 year survival compared with breast conserving surgery alone.
Similar rates of survival and local recurrence are achieved with breast
conserving surgery plus radiotherapy as with mastectomy. One RCT found
that radiotherapy (with and without tamoxifen) reduced ipsilateral breast
cancer recurrence compared with tamoxifen alone after median follow up
of 87 months. It found no significant difference in survival.

Benefits: Versus breast conserving surgery alone: We found one system-
atic review (search date not reported, 4 RCTs, 382–1450 women),
comparing breast conserving surgery plus radiotherapy (see glos-
sary, p 2328) with breast conserving surgery alone. All four RCTs
began before 1985 and used megavoltage x rays.27 Pooled data
from RCTs reporting sites of local recurrence (781 women) found
that women with isolated local recurrence were less likely to have
received radiotherapy (OR 0.25, 95% CI 0.16 to 0.34). Even an
RCT limited to “good prognosis disease” (tumour ≤ 2 cm, node
negative, 381 people) found a significantly lower local relapse rate
with radiotherapy at 5 years (relapse rate 2.3%, 95% CI 1.0% to
4.3% with radiotherapy v 18.4%, 95% CI 12.5% to 24.2% with no
radiotherapy).43 Ten year data found that radiotherapy was associ-
ated with significantly lower local recurrence rates (relapse rate
8.5%, 95% CI 3.9% to 13.1% with radiotherapy v 24.0%, 95%
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CI 17.6% to 30.4% with no radiotherapy). There was no significant
difference in overall survival (77.5% with radiotherapy v 78% with
no radiotherapy).44 One subsequent RCT (585 people) also found
that after 6 years the proportion of women free of locoregional
disease and with breast conservation was higher with radiotherapy
than with no radiotherapy (93.8% with radiotherapy v 81.3% with
no radiotherapy).45 Pooled data from all four RCTs found no signifi-
cant difference in 10 year survival (80.1% with radiotherapy v

78.9% with no radiotherapy). Versus mastectomy: The systematic
review identified nine RCTs (4891 women) comparing breast radio-
therapy after breast conserving surgery versus simple or modified
radical mastectomy (see glossary, p 2328) in women with invasive
breast cancer.27 It found no difference in survival rates at 10 years
(22.9% with radiotherapy after breast conserving surgery v 22.9%
with radical mastectomy; CI not reported) or in local recurrence
(6.2% radiotherapy after breast conserving surgery v 5.9% radical
mastectomy from pooled data from 6 RCTs, 3107 women).27

Versus tamoxifen: We found one RCT (1009 women after lumpec-
tomy [see glossary, p 2328] for node negative invasive breast
cancer ≤ 1 cm) that compared three treatments: radiotherapy
(started 2 weeks after surgery, 50 Gy over 5 weeks with or without
external beam boost), radiotherapy plus tamoxifen (see glossary,
p 2329), and tamoxifen alone.46 It found that radiotherapy (with
and without tamoxifen) significantly reduced ipsilateral breast can-
cer recurrence compared with tamoxifen alone after median follow
up of 87 months (23/332 [7%] with radiotherapy alone v 9/334
[2.7%] with radiotherapy plus tamoxifen v 45/334 [13%] with
tamoxifen alone; HR for radiotherapy alone v tamoxifen alone
0.51,95% CI 0.31 to 0.84; P = 0.008; HR for radiotherapy plus
tamoxifen v tamoxifen alone 0.19, 95% CI 0.09 to 0.39;
P < 0.001). It found no significant difference in survival or events
(tumour recurrence, contralateral breast cancer, other second pri-
mary breast cancer, or death with no evidence of cancer) between
all three treatments (survival: 312/332 [94.0%] with radiotherapy
alone v 314/334 [94.0%] with tamoxifen alone v 312/334 [93.4%]
with radiotherapy plus tamoxifen; P = 0.93; events: 61/332
[18.4%] with radiotherapy alone v 74/334 [22.2%] with tamoxifen
alone v 52/334 [15.6%] with radiotherapy plus tamoxifen;
P = 0.08).

Harms: The RCTs and systematic review included in a consensus document
published in 1998 (mainly of women having breast conserving
surgery or mastectomy with variation in radiotherapy techniques,
doses, and fractionation) reported two severe adverse effects of
radiotherapy, namely acute pneumonitis (0.7–7.0%) and pericardi-
tis (0–0.3%), and the following long term adverse effects: signifi-
cant arm oedema (1% without axillary dissection), radionecrotic rib
fracture (1.1–1.5%), and brachial plexopathy (0–1.8%).47 The risk
and severity of adverse effects increased with volume irradiated,
total dose received, dose per fraction, previous surgery (e.g. axillary
dissection), and radiotherapy techniques that caused overlap in
irradiated tissues. The review found an increased risk of non-breast
cancer death (OR 1.24, 95% CI 1.09 to 1.43).27 One systematic
review (search date not reported)48 of 10 RCTs found that the
excess of non-breast cancer deaths after chest wall radiotherapy

Breast cancer (non-metastatic)
W

om
en’s

health
2313

 BMJ Publishing Group Ltd 2004



was caused by cardiac deaths resulting from the radiotherapy, but
recent RCTs with data beyond 10 years did not find an excess of
cardiac deaths.49–51 A more recent systematic review (search date
not reported, 40 RCTs in early breast cancer with meta-analysis of
10 and 20 year results) confirms a reduction in local recurrence of
two thirds, a reduction in breast cancer mortality, but an increase in
other, particularly vascular, mortality.52 Overall, 20 year survival was
37.1% with radiotherapy compared with 35.9% for controls (two
sided P value = 0.06). Studies assessing cosmetic results have
mainly been retrospective using poorly validated outcomes. The
effects of social, psychological, and financial disruptions from
attending 5–6 weeks of radiotherapy have not been addressed
clearly. There is an extremely low reported incidence of radiation
induced malignancy, usually soft tissue sarcomas, in the irradiated
breast. Versus tamoxifen: One RCT (1009 women after
lumpectomy in node negative invasive breast cancer ≤ 1 cm) com-
paring radiotherapy, radiotherapy plus tamoxifen, and tamoxifen
alone found no significant difference between treatments in
endometrial cancer or other second primary cancers (endometrial
cancer: 1/332 [0.3%] with radiotherapy alone v 1/334 [0.3%] with
tamoxifen alone v 5/334 [1.5%] with radiotherapy plus tamoxifen;
P = 0.12; other second primary cancer: 10/332 [3%] with radio-
therapy alone v 14/334 [4.2%] with tamoxifen alone v 15/334
[4.5%] with radiotherapy plus tamoxifen; P = 0.65).46

Comment: The four RCTs comparing breast conserving surgery with and without
radiotherapy, as well as retrospective case series, found that
prognostic factors for local recurrence after breast conserving
surgery include positive tumour margins, an extensive intraduct
component, younger age, lymphovascular invasion, histological
grade, and systemic treatment. The only consistent independent
risk factor is avoiding radiotherapy. Although there is no published
evidence of a difference in survival at 10 years, recent results from
the Fifth Early Breast Cancer Trialists’ Group meeting suggest a
reduction in breast cancer death in women having breast surgery
with radiotherapy compared with no radiotherapy (6100 women;
3.9% [SE 1.2%] increase in survival) (Dixon M, personal commu-
nication, 2001).

OPTION RADIOTHERAPY AFTER MASTECTOMY

RCTs from a systematic review have found that radiotherapy to the chest
wall after mastectomy reduces the risk of local recurrence by about two
thirds, and reduces the risk of death from breast cancer at 10 years
compared with mastectomy alone. Radiotherapy may be associated with
late adverse effects, which are rare, including pneumonitis, pericarditis,
arm oedema, brachial plexopathy, and radionecrotic rib fracture.

Benefits: We found one systematic review (search date not reported, 32
RCTs) comparing mastectomy with mastectomy followed by radio-
therapy (see glossary, p 2328) to the chest wall.27 Five RCTs were
of mastectomy alone (4541 women), four of mastectomy and
axillary sampling (3286 women), and 23 of mastectomy and axillary
clearance (see glossary, p 2328) (6378 women). The review found
that radiotherapy reduced local recurrence by two thirds and slightly
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reduced breast cancer mortality (mortality: OR 0.94, 95% CI 0.88
to 1.00). However, it found no significant difference in overall
survival (overall survival: OR 0.98, 95% CI 0.93 to 1.03).27 Versus
mastectomy plus adjuvant chemotherapy or tamoxifen alone:
Two subsequent RCTs in high risk women receiving adjuvant (see
glossary, p 2327) chemotherapy (CMF [see glossary, p 2328]) after
mastectomy compared irradiation to the chest wall and peripheral
lymphatics versus no radiotherapy.49,50 One RCT found radiotherapy
reduced relative locoregional relapse rates by 56% (RR 0.44, 95%
CI 0.26 to 0.77), and the other RCT by 76% (AR 58% with radio-
therapy v 14% with no radiotherapy).49,50 One RCT found that
survival at 10 years was higher with radiotherapy (54%, 95%
CI 51% to 58% with radiotherapy v 45%, 95% CI 42% to 48% with
no radiotherapy).50 The other, smaller RCT found a 29% relative
reduction in mortality at 15 years with radiotherapy (RR 0.71,
CI 0.51 to 0.99), although when these results were pooled with the
results of the review no significant difference in overall mortality was
detected (OR 0.96, 95% CI 0.91 to 1.01).27,49,53,54 Another RCT in
high risk postmenopausal women who had a mastectomy and
received tamoxifen (see glossary, p 2329) 30 mg daily for 1 year
compared irradiation of the chest wall and peripheral lymphatics
versus no radiotherapy. It found that radiotherapy reduced local or
regional recurrence (as first site of recurrence) from 35% to 8%.
Overall survival at 10 years was higher with radiotherapy (45%, 95%
CI 41% to 49% with radiotherapy v 36%, 95% CI 33% to 40% with
no radiotherapy).53 We found no evidence that reduction in relative
risk of local recurrence was affected by age, nodal status, receptor
status, tumour grade, or tumour size, or that the effect of radio-
therapy on mortality varied significantly with extent of surgery, type
of radiotherapy (megavoltage or orthovoltage), years the RCTs
commenced or completed recruitment, or whether systemic treat-
ment was given.54

Harms: See harms of radiotherapy after breast conserving surgery, p 2313.
Three RCTs of total nodal irradiation (see glossary, p 2329) after
mastectomy in high risk disease found no significant increase in
cardiac mortality.49–51,53

Comment: The RCTs in the large systematic review were heterogeneous, in part
because they began when RCT methods were less developed.27

They varied in randomisation processes, areas irradiated, use of
systemic treatment, radiotherapy doses, fractionation, and treat-
ment schedules. We found little good evidence to identify which
women should have postmastectomy radiotherapy to prevent local
recurrence. One review of retrospective data found that extent of
axillary node involvement, larger tumour size, higher histological
grade, presence of lymphovascular invasion, and involvement of
tumour margins reduced the absolute chance of successful
treatment.54–57

OPTION RADIOTHERAPY TO THE INTERNAL MAMMARY CHAIN

One RCT found no significant difference in relapse or survival at 2–3
years between radiotherapy and no radiotherapy to the internal mammary
chain. Treatment may increase radiation induced cardiac morbidity.
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Benefits: We found no systematic review. We found one RCT (270 women
treated with breast conserving surgery and radiotherapy [see glos-
sary, p 2328]), which compared internal mammary chain irradiation
versus no internal mammary chain irradiation.58 At median follow
up of 2.7 years there was no significant difference in relapse or
survival (numbers not reported).

Harms: See harms of radiotherapy after breast conserving surgery, p 2313.
Radiotherapy to the internal mammary chain is more likely to affect
the heart compared with other types of radiotherapy.

Comment: The risk of internal mammary chain node involvement is related to
the location and size of the primary tumour and, most importantly,
histopathological axillary nodal status. Up to 30% of women with
axillary involvement will also exhibit internal mammary chain nodal
metastases. Central or medial breast cancers are more likely to
metastasise to the internal mammary chain, as are larger
tumours.59,60 The risk of internal mammary chain recurrence is low,
and after modified radical mastectomy (see glossary, p 2328) alone
is 2%.61 Modern radiotherapy planning and delivery should involve
an assessment of the position and depth of the internal mammary
chain nodes to be treated (using computerised tomography or
ultrasound), and computer assisted placement, arrangement, and
determination of dose distribution; these technologies were una-
vailable at the time of most RCTs included in the reviews.27,48

Recent indirect evidence from RCTs suggests improved survival from
nodal irradiation (including radiation to the internal mammary
chain) after modified radical mastectomy combined with systemic
treatment.49,50,53 Another RCT of internal mammary chain irradia-
tion has started recently (sponsored by the European Organisation
for Research and Treatment of Cancer [EORTC]).

OPTION RADIOTHERAPY TO THE IPSILATERAL SUPRACLAVICULAR
FOSSA

We found insufficient evidence to assess the impact on survival of
irradiation of the ipsilateral supraclavicular fossa. RCTs have found that
radiotherapy is associated with reduced risk of supraclavicular fossa
nodal recurrence. Morbidity associated with irradiation of the
supraclavicular fossa is rare and, where it occurs, is mild and temporary.

Benefits: We found no systematic review or RCTs on radiotherapy (see
glossary, p 2328) to the ipsilateral supraclavicular fossa. One
systematic review (search date not reported) found that postopera-
tive radiotherapy was associated with reduced locoregional recur-
rence: see radiotherapy after breast conserving surgery, p 2312;
radiotherapy after mastectomy, p 2314; and radiotherapy to inter-
nal mammary chain irradiation, p 2316.27 RCTs indicate reduced
recurrence in the supraclavicular fossa. One RCT in postmenopau-
sal women at high risk of local recurrence who received tamoxifen
(see glossary, p 2329) after mastectomy found that radiotherapy
was associated with lower recurrence in the supraclavicular fossa at
median follow up of 123 months (9/689 [1.3%] with radiotherapy v

37/686 [5.4%] with no radiotherapy; CI not reported).53
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Harms: The acute morbidity of irradiation to the supraclavicular fossa is mild
and includes temporary upper oesophagitis in nearly all women. The
risk of radiation pneumonitis increases with the volume of lung
irradiated. Treatment irradiates the lung apex in addition to any lung
included in the breast or chest wall fields. Possible late morbidity
includes brachial plexopathy but this should not exceed 1.8% if
attention is paid to limiting total dose to 50 Gy, the limiting of the
dose per fraction to 2 Gy or less, and avoiding field junction
overlaps.47,62 Late apical lung fibrosis is common and usually of no
clinical importance. Demyelination of the cervical cord is an
extremely rare complication of supraclavicular fossa radiotherapy.

Comment: None.

OPTION TOTAL NODAL RADIOTHERAPY

Three RCTs have found that total nodal irradiation improves survival in
high risk disease. An earlier systematic review found reduced
locoregional recurrence, but no evidence of improved survival.

Benefits: We found one systematic review (search date not reported)27 and
three subsequent RCTs.49,50,53 The systematic review included
RCTs of total nodal irradiation (see glossary, p 2329) to the internal
mammary chain, supraclavicular fossa, and axilla.27 It found that
postoperative radiotherapy (see glossary, p 2328) was associated
with reduced locoregional recurrence, but no evidence of improved
10 year survival. However, the three RCTs found improved overall
survival in women with high risk disease who had a mastectomy,
axillary dissection, and systemic adjuvant (see glossary, p 2327)
treatment, if total nodal postoperative radiotherapy was
given.49,50,53

Harms: See harms of radiotherapy to the internal mammary chain, p 2316,
supraclavicular fossa, p 2317, and axilla, p 2330. The three
RCTs found no increase in cardiac mortality because of
radiotherapy.49–51,53

Comment: None.

QUESTION What are the effects of adjuvant systemic treatment?

Justin Stebbing

OPTION ADJUVANT COMBINATION CHEMOTHERAPY

One systematic review has found that adjuvant chemotherapy reduces
rates of recurrence and improves survival at 10 years for women with
early breast cancer. The benefit seems to be independent of nodal or
menopausal status, although the absolute improvements are greater in
those with node positive disease, and probably greater in younger
women. The review found no evidence of a survival advantage from
additional months of combination chemotherapy using two or more drugs,
nor did RCTs find survival advantage from increased or reduced dosages
of combination chemotherapy. Regimens containing anthracycline may
modestly improve outcomes compared with the standard CMF regimen.
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Benefits: Versus no chemotherapy: We found one systematic review
(search date not reported, 47 RCTs, 18 000 women) comparing
prolonged combination chemotherapy (see glossary, p 2328) ver-
sus no chemotherapy.63 Chemotherapy was associated with signifi-
cantly lower rates of any kind of recurrence and death from all
causes (recurrence: women aged < 50 years, OR 0.65, 95%
CI 0.61 to 0.69; women aged 50–69 years, OR 0.80, 95% 0.72 to
0.88; death from all causes: women aged < 50 years, OR 0.73,
95% CI 0.68 to 0.78; women aged 50–69 years, OR 0.89, 95%
CI 0.86 to 0.92). Proportional benefits were similar for women with
node negative and node positive disease. Ten year survival accord-
ing to nodal and age group is summarised (see table 1, p 2333).
Duration of treatment: The same review identified 11 RCTs (6104
women), which compared longer regimens (doubling duration of
chemotherapy from between 4–6 months to 8–12 months) with
shorter regimens.63 It found no additional benefit from longer
treatment duration. Different doses: Several RCTs found no sig-
nificant improvement from enhanced dose regimens, whereas
others found little difference from untreated controls when subop-
timal doses were used.64,65 Anthracycline regimens versus
standard CMF regimen: The systematic review identified 11 RCTs
(5942 women) comparing regimens containing anthracycline (see
glossary, p 2327) (including the drugs adriamycin [doxorubicin] or
4-epidoxorubicin) versus standard CMF (see glossary, p 2328)
regimens.63 It found a significant reduction in recurrence rates in
those on anthracycline regimens (P = 0.006), and a modest but
significant improvement in 5 year survival (72% with anthracycline v

69% with CMF regimen; P = 0.02).

Harms: Acute adverse effects: Adverse effects include nausea and vom-
iting, hair loss, bone marrow suppression, fatigue, and gastrointes-
tinal disturbance. Prolonged chemotherapy is more likely to be
associated with lethargy and haematological toxicity (anaemia and
neutropenia), and anthracycline regimens cause complete hair
loss. Long term adverse effects: Fertility and ovarian function
may be permanently affected by chemotherapy, especially in
women aged over 40 years, although for some women with hor-
mone dependent cancer, reduced ovarian function may contribute
to the benefit of adjuvant (see glossary, p 2327) treatment. Other
potential long term risks include induction of second cancers
(especially haematological malignancies, although the risk is low),
and cardiac impairment with cumulative anthracycline dosages.
Provided the cumulative dose of adriamycin (doxorubicin) does not
exceed 300–350 mg/m2, the risk of congestive heart failure is less
than 1%.

Comment: The absolute benefits of these regimens need to be balanced
against their toxicity for different women. New and highly active
cytotoxic agents such as the taxanes are being examined with
anthracyclines either in combination or sequence. Alternating
sequences of cytotoxic agents may prove an effective way of
circumventing acquired drug resistance and thus enhancing the
efficacy of a regimen, such as the Milan regimen (see glossary,
p 2328) of single agent anthracycline followed by standard CMF
chemotherapy.66
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OPTION ADJUVANT TAMOXIFEN

One systematic review has found that adjuvant tamoxifen taken for up to
5 years reduces the chance of recurrence and death in women with
oestrogen receptor positive tumours irrespective of age, menopausal
status, nodal involvement, or the addition of chemotherapy. Five years of
treatment seems better than shorter durations, but available evidence
does not find benefit associated with prolongation beyond 5 years.
Tamoxifen carries a slightly increased risk of endometrial cancer, but we
found no evidence of an overall adverse effect on non-breast cancer
mortality.

Benefits: Versus placebo: We found one systematic review (search date not
reported, 55 RCTs, 37 000 women), which compared adjuvant
tamoxifen (see glossary, p 2329) with placebo.67 It found that 5
years of adjuvant tamoxifen had a similar effect on recurrence and
long term survival in all age groups, irrespective of menopausal
status or age. Overall tamoxifen for 5 years reduced the annual risk
of recurrence by 47%, and of death by 26%. Oestrogen receptor
status: Five years of tamoxifen treatment was associated with a
greater reduction in the recurrence rate for women with oestrogen
receptor positive rather than negative tumours (RRR 50% with
oestrogen receptor positive v 6% with oestrogen receptor negative),
and with a slightly greater reduction in the risk of 10 year recurrence
in women with node positive compared with node negative disease
(ARR 15.2% with node positive v 14.9% with node negative).
Duration of treatment: The review found significantly greater
reductions in recurrence with increasing duration of adjuvant
tamoxifen (RRR 26% with 5 years of tamoxifen use v 12% with
1 year of tamoxifen use; P < 0.0001).67 The absolute improvement
in 10 year survival from 5 years of tamoxifen is tabulated (see
table 2, p 2333). One RCT (3887 women) comparing 2 and 5 years
of treatment found similar results.68 The effects of prolonged
treatment beyond 5 years are unclear. In the largest RCT in the
systematic review, 1153 women who had completed 5 years of
tamoxifen were randomised to either placebo or 5 more years of
tamoxifen.67,69 Disease free survival (see glossary, p 2328) after 4
years of further follow up was greater for those who switched to
placebo rather than continued tamoxifen (92% with placebo v 86%
with continued tamoxifen; P = 0.003), although there was no
significant difference in overall survival. Other studies found no
detrimental effect or improvement in continuing tamoxifen beyond
5 years.70 Versus radiotherapy: See benefits of tamoxifen plus
radiotherapy, p 2305.

Harms: One systematic review found an increased risk of endometrial
cancer with tamoxifen (average HR 2.58, 95% CI 2.23 to 2.93).67

For 5 years of tamoxifen treatment, this resulted in a cumulative risk
over 10 years of two deaths per 1000 women (95% CI 0 deaths per
1000 women to 4 deaths per 1000 women). There was no
evidence of an increased incidence of other cancers or of non-
breast cancer related deaths (i.e. cardiac or vascular), although one
extra death per 5000 women years of tamoxifen was attributed to
pulmonary embolus. Bone loss was found in premenopausal
women (1.4% bone loss a year) but not in postmenopausal women,
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because of the partial agonist effects of tamoxifen.71 There were
mixed effects on cardiovascular risk, with significant reductions in
low density lipoprotein cholesterol associated with a reduced inci-
dence of myocardial infarction in some studies, but an increased
risk of thrombosis. Overall, no effect has been found on non-breast
cancer mortality (HR 0.99, 95% CI 0.88 to 1.16).67 Versus
radiotherapy: See harms of tamoxifen plus radiotherapy, p 2306.

Comment: The risk : benefit ratio may vary between women, with oestrogen
receptor negative women deriving little benefit. Even in oestrogen
receptor positive women, any benefit on breast cancer could be
offset with prolonged treatment (beyond 5 years), by drug resist-
ance, and by adverse effects on the endometrium. Two multicentre
RCTs of tamoxifen duration are in progress (Cancer Research
Campaign, personal communication, 2000); however, because of
concerns about long term toxicity with tamoxifen (see harms above)
and in the absence of further definitive data, current clinical
practice has been to recommend tamoxifen for 5 years.72 For
women with completely oestrogen receptor negative disease, the
overall benefit of adjuvant tamoxifen needs further research.

OPTION HIGH DOSE CHEMOTHERAPY New

One systematic review found no significant difference between high dose
chemotherapy plus autograft compared with conventional chemotherapy
in 5 year survival for women with early, poor prognosis breast cancer. The
review found that high dose chemotherapy plus autograft increased
treatment related and non-cancer related deaths compared with
conventional chemotherapy.

Benefits: We found one systematic review (search date 2002, 9 RCTs, 3525
women with early, poor prognosis breast cancer, multiple positive
axillary lymph nodes and no distant metastasis) that compared high
dose chemotherapy plus bone marrow or peripheral blood stem cell
autograft with conventional chemotherapy (see comment below).73

It found no significant difference between regimens in overall
survival at 3 or 5 years (3 years: RR 1.02, 95% CI 0.98 to 1.06; 5
years: RR 0.98, 95% CI 0.93 to 1.05). It found that high dose
chemotherapy significantly increased event free survival at 3 years
(RR 1.11, 95% CI 1.05 to 1.18). However, there was no significant
difference at 5 years (RR 1.00, 95% CI 0.92 to 1.08). It found that
high dose chemotherapy significantly reduced quality of life imme-
diately after treatment but found no significant difference between
regimens at 1 year (3 RCTs, data were not reported in the review).

Harms: The systematic review found that high dose chemotherapy signifi-
cantly increased treatment related mortality and non-cancer related
deaths compared with conventional chemotherapy (treatment
related deaths, 5 RCTs: 40/1075 [3.7%] with high dose v 0/1087
[0%] with conventional; RR 17.05, 95% CI 4.75 to 61.22; non-
cancer related deaths: 48 deaths with high dose v 4 deaths with
conventional dose, RR 7.74, 95% CI 3.43 to 17.50).73

Comment: Most of the RCTs included in the systematic review have only been
published as abstracts and reporting of follow up is incomplete.73

Further results are awaited. Overall survival rates quoted in the
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review were predominantly based on results to date and showed no
differences in overall survival. Quality of life scores were not differ-
ent between the groups at 1 year but the large excess of non-cancer
deaths in the high dose group shows that this intervention is not
likely to be beneficial, even in women with poor prognosis primary
disease.

OPTION COMBINED CHEMOTHERAPY PLUS TAMOXIFEN

One RCT has found that adding combined chemotherapy to tamoxifen
improves survival at 5 years in women with lymph node negative,
oestrogen receptor positive early breast cancer.

Benefits: We found no systematic review. We found one RCT (2306 women
with lymph node negative, oestrogen receptor positive early breast
cancer), which compared tamoxifen (see glossary, p 2329) alone
versus tamoxifen plus CMF (see glossary, p 2328) chemotherapy.74

It found that adding chemotherapy to tamoxifen caused a further
absolute improvement in disease free survival (see glossary,
p 2328) and overall survival (disease free survival at 5 years’ follow
up 90% with tamoxifen plus chemotherapy v 85% with tamoxifen
alone; P = 0.006; overall survival: 97% with tamoxifen plus chemo-
therapy v 94% with tamoxifen alone; P = 0.03).

Harms: Adding CMF chemotherapy to tamoxifen was associated with a
greater incidence of grade 3/4 neutropenia (9% with tamoxifen plus
chemotherapy v 0% with tamoxifen alone), grade 2 or higher
nausea (35% with tamoxifen plus chemotherapy v 4% with
tamoxifen alone), moderate/severe alopecia (35.6% with tamoxifen
plus chemotherapy v 0.4% with tamoxifen alone), and
thromboembolism/phlebitis (7.5% with tamoxifen plus chemo-
therapy v 2.1% with tamoxifen alone).74

Comment: None.

OPTION OVARIAN ABLATION

One systematic review in women aged under 50 years with early breast
cancer has found that ovarian ablation improves long term survival
compared with no ovarian ablation.

Benefits: We found one systematic review (search date not reported, 12 RCTs
with at least 15 years’ follow up, 2102 premenopausal women with
early breast cancer) comparing ovarian ablation (see glossary,
p 2328) by irradiation or surgery versus no ablation.75 Significantly
more women with ovarian ablation survived (52% with ablation v

46% with no ablation; P = 0.001), and survived recurrence free
(45% with ablation v 39% with no ablation; P = 0.0007). Benefit
was independent of nodal status.

Harms: We found no good evidence on long term adverse effects. Concerns
exist about late sequelae of ovarian ablation, especially effects on
bone mineral density and cardiovascular risk. Acute adverse effects
are likely to be menopausal symptoms
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Comment: Five of the RCTs compared ovarian ablation plus chemotherapy with
chemotherapy alone.75 In these, the absolute benefit of ablation
was smaller than in RCTs of ovarian ablation alone. It may be that
cytotoxic chemotherapy itself suppresses ovarian function, making
the effect of ablation difficult to detect in combined RCTs. When
only premenopausal women were considered in the absence of
chemotherapy, there was a 27% improvement in the odds of
recurrence free survival. RCTs are underway of reversible oophorec-
tomy using gonadotrophin releasing hormone analogues, which
would allow preservation of fertility in younger women with oestro-
gen receptor positive tumours.

QUESTION What are the effects of axillary clearance in women with
operable primary breast cancer?

J Michael Dixon and Alan Rodger

OPTION AXILLARY MANAGEMENT

RCTs found no evidence that axillary clearance is associated with
improved survival at 5–10 years compared with axillary node sampling,
axillary radiotherapy, or sampling plus radiotherapy combined. One
systematic review of mainly poor quality evidence found that the risk of
arm lymphoedema was highest with axillary clearance plus radiotherapy,
lower with axillary sampling plus radiotherapy, and lowest with sampling
alone.

Benefits: Versus axillary sampling: We found no systematic review but
found one RCT (466 women) in women having breast conserving
surgery (see glossary, p 2328). It found that axillary sampling (see
glossary, p 2328) was associated with improved survival compared
with axillary clearance (see glossary, p 2328), but the difference
was not significant (estimated 5 year survival 88.6% with axillary
sampling v 82.1% with axillary clearance).76 Rates of node positivity
were similar in both groups. Versus axillary radiotherapy: We
found one systematic review (search date not reported, 8 RCTs,
4370 women) comparing axillary clearance (level I, II, and III
dissection) versus axillary radiotherapy (see glossary, p 2328).27 It
found no significant difference in mortality at 10 years or recurrence
(mortality: 54.7% with axillary clearance v 54.9% with axillary
radiotherapy; recurrence: OR 1.01). Radiotherapy (see glossary,
p 2328) was associated with fewer isolated local recurrences
(OR 15%, 95% CI 7% to 22%).27 Versus sampling plus
radiotherapy: We found no systematic review. Two RCTs compared
axillary clearance (level I, II, and III dissection) versus sampling
followed by radiotherapy in women with involved axillary nodes.76,77

They found no significant difference in local, axillary, or distant
recurrence. Versus axillary clearance plus radiotherapy: We
found no studies assessing the effect of radiotherapy in addition to
axillary clearance (level I and II, or level I, II, and III dissection) in
regional control of disease.

Harms: Versus axillary sampling: Adverse effects of axillary surgery
include seroma formation, arm swelling, damage to the intercosto-
brachial nerve, and shoulder stiffness. We found one RCT compar-
ing the morbidity of different axillary procedures.76 It compared
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complete axillary clearance (level I, II, and III dissection) versus four
node axillary sampling followed by radiotherapy if the nodes were
involved. The rate of arm swelling was higher after clearance than
after sampling whether or not women received postoperative radio-
therapy (at 3 years, forearm girth was significantly greater;
P = 0.005). After removal of axillary drains, between a quarter and
a half of women who had had a level I and II, or level I, II, and III
axillary dissection developed seromas requiring aspiration. Versus
axillary sampling plus radiotherapy: One RCT comparing clear-
ance with sampling plus radiotherapy for node positive disease
found significantly reduced shoulder movement with radiotherapy,
even though the shoulder joint was not irradiated.76 At 6 months,
both groups had significantly reduced shoulder movement com-
pared with women receiving axillary sampling alone (P < 0.004).
However, by 3 years, the axillary clearance group had improved and
was not significantly different from the sampling group. Arm
lymphoedema: One Australian systematic review (search date
1996) of lymphoedema prevalence, risks, and management found
that, although current information is of poor quality, the combina-
tion of axillary dissection (to or beyond level II) and axillary radio-
therapy was associated with a risk of lymphoedema of 12–60%,
with most studies suggesting that at least a third of women are
affected.78 Studies of axillary sampling followed by irradiation found
lower rates (6–32%), and for axillary sampling alone, lower still
(0–21%). Studies of dissection beyond level I found rates between
0–42%, with most studies reporting a rate of 20–30% 1 year after
operation.78 In women who receive axillary radiotherapy without
axillary surgery, the overall lymphoedema rate is about 8%.

Comment: Axillary staging: Both clearance and sampling provide important
prognostic information on which decisions on local and systemic
treatment can be based. Further RCTs of less invasive and poten-
tially less morbid staging (see glossary, p 2328) procedures such as
sentinel node biopsy are underway. A decision on axillary manage-
ment should be based on the risk of involvement of axillary nodes
(which varies according to tumour size, grade, and the presence of
vascular/lymphatic invasion), and potential treatment related mor-
bidity. Two retrospective cohort studies found that level I dissection
accurately assessed axillary lymph node status, providing that at
least 10 nodes were removed.79,80 One RCT found that a sample of
four nodes provided sufficient information to categorise an axilla as
histologically positive or negative.81 Removal of nodes at level I and
II, or removal of all nodes below the axillary vein (level I, II, and III),
accurately stages the axilla.79,80 RCTs comparing sentinel node
biopsy with axillary node clearance and sampling are currently
underway, and results of these will be incorporated in future Clinical

Evidence updates (Dixon M, personal communication, 2000).
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QUESTION What are the effects of interventions in locally
advanced breast cancer (stage III B)?

Alan Rodger

OPTION LOCAL TREATMENT FOR LOCALLY ADVANCED BREAST
CANCER

Two small RCTs including women with locally advanced disease (stage III
B) found that, for locally advanced breast cancer that is rendered
operable, radiotherapy or surgery as sole local treatments have similar
effects on response rates, duration of response, and overall survival. One
RCT found limited evidence that, if surgery is possible and is carried out,
postoperative radiotherapy reduced locoregional recurrence. Local skin
toxicity (acute and late) after radiotherapy is greater in locally advanced
breast cancer than after treatment for less advanced disease, because
of the need for a higher radiation dose to skin.

Benefits: We found no systematic review of the role of radiotherapy in locally
advanced (stage III B) breast cancer (see glossary, p 2327). We
found seven RCTs, including women with stage III B, which com-
pared radiotherapy versus no radiotherapy.50,53,82–86 Other man-
agement options varied across these RCTs. Most RCTs were small,
but included more than stage III B women. Postoperative
radiotherapy versus no further local treatment after surgery:
We found two RCTs.82,85 In one of these RCTs82 preoperative and
postoperative chemo-endocrine treatment was given to all women
who also had a mastectomy and half the women were randomised
to postmastectomy radiotherapy to the chest wall and regional
lymphatics (45–50 Gy in 5 weeks). However, 43% of the 184
women were excluded and there were more exclusions in the
radiotherapy group, and it is impossible to ascertain what percent-
age of women were stage III B. There were numerous chemotherapy
complications, including one death. The RCT found no significant
difference in local or distant failures. However, it found that overall
crude survival was significantly higher with no radiotherapy com-
pared with radiotherapy (28.7 months with no radiotherapy v 21.7
months with radiotherapy; P < 0.05). Conclusions cannot be drawn
from this RCT. The second RCT of operable locally advanced breast
cancer (332 women who were recurrence free after modified
radical mastectomy [see glossary, p 2328] and 6 cycles of chemo-
hormone treatment; 38% stage T4 and 14% N2)84 compared
postoperative radiotherapy versus no further treatment. It found no
significant difference in time to relapse or median overall survival
(time to relapse: 4.7 years with radiotherapy v 5.2 years with no
further treatment; median overall survival: 8.3 years with radio-
therapy v 8.1 years with no further treatment). Radiotherapy
reduced locoregional sites as first recurrence by 9%.
Postmastectomy radiotherapy in women having systemic
treatment after surgery: Two RCTs of “high risk breast cancer”
(including women with stage III B disease) studied postmastectomy
radiotherapy in women having systemic treatment after sur-
gery.50,53 One RCT found that, in a subgroup of 189 postmenopau-
sal women with skin invasion who received postmastectomy radio-
therapy plus tamoxifen (see glossary, p 2329), 8% developed local
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recurrence compared with 34% receiving tamoxifen alone (5 year
disease free survival [see glossary, p 2328]: 41% with radiotherapy
v 37% with tamoxifen; 10 year disease free survival: 23% with
radiotherapy v 22% with tamoxifen; 5 year survival: 51% with
radiotherapy v 61% with tamoxifen; 10 year survival: 31% with
radiotherapy v 27% with tamoxifen). However, the studies used
small and retrospective subgroups, making conclusions uncertain.
Surgery alone versus radiotherapy alone: Two RCTs compared
surgery alone with radiotherapy alone as local treatment.83,84 In
one RCT (113 women with stage III breast cancer, 67% stage III B)
women were given chemotherapy and 81% became operable; then
87 women were randomised to surgery or to radiotherapy.83 After
local treatment, a further 2 years of chemotherapy was given. Both
groups had similar duration of disease control (29.2 months with
surgery v 24.4 months with radiation; P = 0.5), similar overall
median survival (39.3 months with surgery v 39.0 months with
radiation), and similar sites of first relapse. In the other RCT (132
women, 91% stage III B, 9% stage III A) all women received
chemotherapy before randomisation to either surgery or radio-
therapy.83 Total response rate was 75% in each group. Duration of
remission was not significantly different (15 months with surgery v

22 months with radiotherapy; P = 0.58). Survival was similar at 4
years (52 months with radiotherapy v 49.1 months with surgery).
Low dose radiotherapy versus tamoxifen: A small RCT (143
women)86 compared low dose radiotherapy (40 Gy in 15 fractions)
versus tamoxifen 20 mg twice daily. Women were given the alterna-
tive treatment on relapse. The RCT found no significant difference in
response rates (P = 0.34), duration of response (P = 0.76), or
survival (P = 0.38).

Harms: The type of harms from radiotherapy for locally advanced breast
cancer were similar to those from radiotherapy after mastectomy or
breast conserving surgery (see glossary, p 2328). However, in stage
III B disease with skin involvement (T4 b, c, d), the skin is usually
given a higher dose of radiotherapy. In addition, a higher dose
(60 Gy) is often given to more of the breast volume. Acute skin
toxicity (including moist desquamation) and late skin toxicity (pig-
mentation and telangiectasia) are also more likely than in women
without skin involvement.

Comment: The lack of good quality, large RCTs addressing directly stage III B
breast cancer and the role of radiotherapy render it difficult to draw
firm conclusions on its value. Such RCTs are small and have varying
approaches to management. From the results of two RCTs,83,84 it
can be concluded that in terms of overall response (which includes
the response from local treatments such as surgery, radiotherapy,
or both, and the effects of any initial systemic treatment), duration
of that response, and overall survival, there is no advantage of either
surgery alone or radiotherapy alone as sole local treatment over the
other. It is more difficult to detail the possible benefits of postop-
erative radiotherapy in women whose locally advanced breast
cancers have been rendered operable by systemic treatment and
who have had surgery, usually modified radical mastectomy. It is
likely that such postoperative radiotherapy will reduce the risk of
local (and regional if nodal areas are irradiated) recurrence. It is not
possible to conclude that it will affect survival.
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OPTION SYSTEMIC TREATMENT FOR LOCALLY ADVANCED BREAST
CANCER

RCTs found insufficient evidence that cytotoxic chemotherapy of
cyclophosphamide, methotrexate, and fluorouracil, or an anthracycline
based multidrug regimen improved survival, disease free survival, or long
term locoregional control in locally advanced breast cancer. One RCT has
found that hormone treatment plus radiotherapy improves survival in
locally advanced breast cancer compared with radiotherapy alone. One
RCT has found that chemotherapy, hormone treatment, or both, delays
locoregional recurrence.

Benefits: We found no systematic review. Radiotherapy versus
radiotherapy plus systemic chemotherapy: We found three
RCTs,87–89 which compared radiotherapy (see glossary, p 2328)
versus radiotherapy plus systemic treatment (hormone treatment,
chemotherapy, or both). One RCT (410 women, most stage III B)87

compared radiotherapy with radiotherapy plus chemotherapy (CMF
[see glossary, p 2328]) (for 12 cycles) with radiotherapy plus
hormone treatment (ovarian irradiation for premenopausal women,
tamoxifen [see glossary, p 2329] for postmenopausal women) and
with radiotherapy plus both chemotherapy and hormone treatment.
Both chemotherapy (P = 0.0002) and hormone treatment
(P = 0.0007) significantly delayed locoregional recurrence. Com-
bined chemotherapy and hormone treatment had the largest effect
(P = 0.0001). Locoregional recurrence at 6 years was reduced
(about 60% with radiotherapy v about 50% with added chemo-
therapy or hormonal treatment). The effect on distant metastases
was similar but less marked. Significantly increased median survival
was found only with hormone treatment (4.3 years with hormone
treatment v 3.3 years without hormone treatment, after 8 years HR
death 0.75, 95% CI 0.59 to 0.96; median survival 3.8 years with
chemotherapy v 3.6 years without chemotherapy, HR 0.84, 95%
CI 0.66 to 1.08). Another RCT (118 women with stage III B breast
cancer)88 compared radiotherapy versus radiotherapy plus chemo-
therapy (CMF for 12 cycles) plus tamoxifen and versus chemo-
therapy (CMF alternating with adriamycin [doxorubicin] and
vincristine — AV) followed by radiotherapy and then further similar
chemotherapy and tamoxifen. The radiotherapy in the third arm
delivered a lower dose to the skin and a lower total dose. After a
minimum follow up of 14 years, the RCT found no significant
difference in survival, disease free survival (see glossary, p 2328),
or locoregional control. The 10 year survival rates were 13% with
radiotherapy alone; 21% with radiotherapy, CMF, and tamoxifen;
and 28% for radiotherapy plus CMF, AV, and tamoxifen. Differences
in 10 year survival were +8% (95% CI –9% to +25%) for radio-
therapy compared with radiotherapy, CMF, and tamoxifen; and 15%
(95% CI 3% to 33%) for radiotherapy compared with radiotherapy
plus CMF, AV, and tamoxifen. There was no significant difference
between the two arms with chemotherapy. Adding CMF and
tamoxifen and adding CMF, AV, and tamoxifen significantly
increased disease free survival compared with radiotherapy alone at
10 years (4% with radiotherapy alone v 15% in each of the other
groups; ARI for each of the other groups v radiotherapy alone 12%,
95% CI 1% to 25%). Local recurrence was similar in the three arms
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(42% with radiotherapy alone v 45% with radiotherapy, CMF and
tamoxifen v 49% with radiotherapy plus CMF, AV, and tamoxifen). The
third RCT (52 women with T4 breast cancer) compared an anthracy-
cline (see glossary, p 2327) chemotherapy regimen before radio-
therapy versus similar radiotherapy alone.89 The combined treatment
arm achieved a higher initial locoregional control rate (complete
response 78.6% with chemotherapy regimen before radiotherapy v

45.8% with radiotherapy alone; P = 0.03). However, the number of
women free of locoregional spread at death or last follow up was
similar (57% with chemotherapy regimen before radiotherapy v 50%
with radiotherapy alone). Overall survival and time to distant recur-
rence were not significantly different. Multimodal treatment versus
hormone treatment: One RCT (108 women) compared multimodal
treatment (preoperative chemotherapy, surgery, radiotherapy, and
tamoxifen) with initial hormone treatment plus subsequent salvage
treatments upon tumour progression.90,91 The objective remission
after 6 months was higher with multimodal treatment than with
tamoxifen alone (31/54 [57%] with multimodal treatment v 19/53
[36%] with tamoxifen alone; OR 2.4, 95% CI 1.1 to 5.0).90 However,
at a median follow up of 52 months, there was no significant
difference in survival, the development of metastases, the time to
metastases, or uncontrolled local disease. Women with oestrogen
receptor positive tumours had a higher objective response rate (49%
with oestrogen receptor positive v 7% with oestrogen receptor nega-
tive tumours; P value not reported), and increased survival (numbers
not reported).91

Harms: In many RCTs, harms of treatment were not reported (see harms of
adjuvant combination chemotherapy, p 2318).

Comment: The lack of large RCTs and the frequent inclusion of less locally
advanced disease (see glossary, p 2327) (T3) with locally advanced
breast cancer defined here as stage III B make it difficult to draw
conclusions. There is, however, no evidence from the studies
using CMF chemotherapy or various regimens incorporating
anthracyclines that cytotoxic chemotherapy improves survival,
disease free survival, or long term locoregional control in stage III B
breast cancer.

GLOSSARY
Adjuvant treatment This usually refers to systemic chemotherapy, hormonal
treatment, or both, taken by people after removal of a primary tumour (in this case,
surgery for early breast cancer), with the aim of killing any remaining micrometa-
static tumour cells and thus preventing recurrence.
Advanced breast cancer Operable locally advanced breast cancer (stage III A) is
T3 (tumours > 5 cm) and N1 (non-matted involved axillary nodes). Locally
advanced breast cancer (stage III B) is M0 with T4 (skin or chest wall infiltration by
tumour), N2 (matted axillary nodes)/N3 (internal mammary node involvement)
disease, or both, not classified as non-invasive or early invasive breast cancer.
Metastatic breast cancer (stage IV) is M1 (any supraclavicular fossa node involve-
ment or distant metastases to bone, lung, liver, etc.) with any combination of
tumour and node parameters.
Anthracyclines Are also known as cytotoxic antibiotics, and are used as adjuvant
treatment with radiotherapy. Examples of anthracyclines are aclarubicin, daunoru-
bicin, adriamycin (doxorubicin), epirubicin, and idarubicin.
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Axillary clearance Clearance of level I, II, and usually level III axillary lymph nodes.
Level I nodes are lateral to the pectoralis minor muscle, level II nodes are under it,
and level III nodes are medial to it at the apex of the axilla.
Axillary radiotherapy This usually includes irradiation of the supraclavicular fossa.
Irradiation of this area incorporates some underlying lung that increases the risk of
radiation pneumonitis. By increasing the volume of the lung irradiated, compared
with chest wall or breast radiotherapy alone, the risk of acute pneumonitis is
increased.
Axillary sampling Aims to remove the four largest, most easily palpable axillary
lymph nodes, for histological examination.
Breast conserving surgery Surgery that consists of lumpectomy (minimal free
margins), wide local excision (wider free margins), or segmental or quadrant
resection (usually with wide free margins).
CMF (classical) Chemotherapy regimen containing cyclophosphamide, meth-
otrexate, and fluorouracil (5-FU).
Combination chemotherapy Two or more cytotoxic drugs given intravenously
every 3–4 weeks for 4–6 months.
Disease free survival Means being alive with no local or distant recurrence or
contralateral disease.
Early invasive breast cancer (stage I or II) is M0 with T1 or T2 (tumour diameter
≤ 5 cm, no involvement of skin or chest wall) and N0 or N1 (mobile axillary nodes);
or M0 with T3 (tumour diameter > 5 cm, no skin or chest wall involvement), but
only N0.
FAC Chemotherapy regimen containing fluorouracil (5-FU), adriamycin (doxoru-
bicin), and cyclophosphamide.
Lumpectomy Gross tumour excision.
Milan regimen A sequential regimen of single agent anthracycline followed by CMF.
Neoadjuvant chemotherapy (also known as primary medical treatment.) Involves
the use of chemotherapy to treat breast cancer before locoregional treatment
(surgery and or radiotherapy) to the breast to downstage large primary cancers that
would require mastectomy to improve chances of survival.
Non-invasive breast cancer (stage 0) is Tis (carcinoma in situ, intraductal
carcinoma, lobular carcinoma in situ, or Paget’s disease of the nipple with no
associated tumour); N0 (no axillary nodal involvement); and M0 (no metastases).
Ovarian ablation Surgical, medical, or radiation induced suppression of ovarian
function in premenopausal women.
Overall objective response rate The proportion of treated people in whom a
complete response (disappearance of all known lesions on 2 separate measure-
ments at least 4 weeks apart), or partial response (> 50% reduction in the size of
lesions) is observed.
Quadrantectomy Tumour excised with ≥ 2 cm of normal surrounding breast tissue
and with a segment of breast tissue from the periphery of the breast to the nipple.
Radical mastectomy Removal of breast and pectoralis major and minor muscles
and axillary contents.
Radiotherapy Part of initial local and regional treatment. In early stage disease, it
may be an adjunct to surgery; in locally advanced disease (T4, N2), it may be the
sole locoregional treatment. Radiotherapy may be delivered to the breast or
postmastectomy chest wall, as well as to the lymphatic areas of the axilla,
supraclavicular fossa, or internal mammary node chain.
Staging of breast cancer A detailed description by tumour, nodal, and metastatic
parameters at a particular time (TNM).1 These are amalgamated into broader
categories called stages (0–IV). Stages can be aggregated into even broader
categories (non-invasive, early invasive, and advanced breast cancer) (see table 3,
p 2333).
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Supraradical mastectomy Removal of breast, pectoralis major and minor mus-
cles, axillary contents, and internal mammary chain of nodes.
Tamoxifen A non-steroidal anti-oestrogen taken as daily oral tablets, usually for
between 2–5 years.
TNM staging system See “staging of breast cancer” above.
Total mastectomy Removal of breast.
Total nodal irradiation Radiotherapy to the regional lymph nodes, including
supraclavicular, infraclavicular, axillary nodes, and internal mammary nodes in the
upper intercostal spaces.
UICC system International Union against Cancer.

Substantive changes
Tamoxifen plus radiotherapy for DCIS Two RCTs added;8,10 conclusions
unchanged.
Radiotherapy after surgery for DCIS One RCT added;8 conclusions unchanged.
Radiotherapy after breast conserving surgery One RCT added;46 conclusions
unchanged.
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TABLE 1 Ten year survival with combination chemotherapy
versus placebo, according to nodal and age/menopausal
status: results of a systematic review of RCTs (see text,
p 2317).63

Control
(%)

Chemotherapy
(%)

Absolute
benefit

(%)
SD
(%)

Significance
(two sided)

Age < 50 years

Node +ve 41.4 53.8 +12.4 2.4 P < 0.0001
Node –ve 71.9 77.6 +5.7 2.1 P = 0.01

Age 50–69 years
Node +ve 46.3 48.6 +2.3 1.3 P = 0.001
Node –ve 64.8 71.2 +6.4 2.3 P = 0.0025

SD, standard deviation.

TABLE 2 Ten year survival in women treated with tamoxifen for 5
years compared with control treatment (no tamoxifen):
results of a systematic review (see text, p 2319).67

Control
(%)

Tamoxifen
(%)

Absolute
benefit

(%)
SD
(%)

Significance
(two sided)

Node +ve 50.5 61.4 +10.9 2.5 P < 0.00001
Node –ve 73.3 78.9 +5.6 1.3 P < 0.00001

SD, standard deviation.

TABLE 3 Staging of breast cancer (the individual terms are
explained in the glossary) (see text, p 2327).1

TNM Stage

Non-invasive Tis N0 M0 0
Early invasive T1–2 N0–1 M0 I, II A or B

T3 N0 M0 II B
Advanced

Locally
advanced

Tany N2 M0 III A

T3 N1–2 M0 III A
T4 N0–3 M0 III B

Tany N3 M0 III B

Metastatic Tany Nany M1 IV
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Breast pain
Search date July 2003

Nigel Bundred

QUESTIONS

Effects of treatments for breast pain . . . . . . . . . . . . . . . . . . . . . . .2336

INTERVENTIONS

Likely to be beneficial
Diet (low fat,

high carbohydrate) . . . . . . .2336

Trade off between benefits and
harms

Danazol . . . . . . . . . . . . . . . .2337
Gestrinone . . . . . . . . . . . . . .2341
Tamoxifen. . . . . . . . . . . . . . .2339

Unknown effectiveness
Antibiotics . . . . . . . . . . . . . .2342
Diuretics . . . . . . . . . . . . . . .2342
Evening primrose oil . . . . . . .2336
Gonadorelin analogues (luteinising

hormone releasing hormone
analogues) . . . . . . . . . . . .2341

Lisuride maleate . . . . . . . . . .2338
Progestogens . . . . . . . . . . . .2342
Pyridoxine. . . . . . . . . . . . . . .2342
Tibolone . . . . . . . . . . . . . . . .2341
Vitamin E . . . . . . . . . . . . . . .2342

Unlikely to be beneficial
Bromocriptine . . . . . . . . . . . .2337
Hormone replacement

therapy . . . . . . . . . . . . . . .2339
Progesterones. . . . . . . . . . . .2342

To be covered in future updates
Additional non-drug treatments

(phyto-oestrogens, agnus castus)

Key Messages

¶ Diet (low fat, high carbohydrate) One small RCT found limited evidence that
advice to follow a low fat, high carbohydrate diet reduced self reported breast
swelling and breast tenderness at 6 months compared with general dietary
advice.

¶ Danazol One RCT found that danazol reduced cyclical breast pain after 12
months compared with placebo, but increased adverse effects (weight gain,
deepening of the voice, menorrhagia, and muscle cramps). It found no
significant difference in pain relief between danazol and tamoxifen.

¶ Gestrinone One RCT found that gestrinone reduced breast pain after 3 months
compared with placebo, but increased adverse effects (greasy skin, hirsutism,
acne, reduction in breast size, headache, and depression).

¶ Tamoxifen Three RCTs found limited evidence that tamoxifen is more effective
than placebo at reducing breast pain. Two of the RCTs found more hot flushes
and vaginal discharge with tamoxifen compared with placebo, although differ-
ences between groups did not reach significance. The third RCT did not report
on adverse events. One RCT found similar efficacy but fewer adverse effects
with a lower dose of 10 mg compared with 20 mg. One RCT found no significant
difference in pain relief between tamoxifen and danazol. One meta-analysis of
four large breast cancer prevention trials found that tamoxifen used long term
was associated with an increased risk of venous thromboembolism.

¶ Lisuride maleate One RCT with weak methods found limited evidence that
lisuride maleate (a dopamine agonist) reduced breast pain over 2 months
compared with placebo.
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¶ Tibolone We found no placebo controlled RCTs of tibolone. One small RCT
found limited evidence that tibolone reduced breast pain after 1 year compared
with hormone replacement therapy.

¶ Bromocriptine One RCT with high withdrawal rates and one small crossover
RCT reporting post crossover results found limited evidence that bromocriptine
(a dopamine agonist) reduced breast pain compared with placebo. However,
both RCTs found a higher incidence of adverse effects with bromocriptine
compared with placebo. Adverse events included nausea, dizziness, postural
hypotension, and constipation. One of the RCTs found that withdrawals related
to adverse effects were more frequent with bromocriptine compared with
placebo, although differences between groups did not reach significance.

¶ Hormone replacement therapy We found no placebo controlled RCTs of
hormone replacement therapy. One small RCT found limited evidence that
women taking hormone replacement therapy had more breast pain after 1 year
than women taking tibolone.

¶ Progesterones Two small crossover RCTs found no significant difference
between progesterones and placebo in breast pain.

¶ Antibiotics; diuretics; evening primrose oil; gonadorelin analogues
(luteinising hormone releasing hormone analogues); progestogens;
pyridoxine; vitamin E We found no RCTs of sufficient quality on the effects of
these interventions.

DEFINITION Breast pain can be differentiated into cyclical mastalgia (worse
before a menstrual period) or non-cyclical mastalgia (unrelated to
the menstrual cycle).1,2 Cyclical pain is often bilateral, usually most
severe in the upper outer quadrants of the breast, and may be
referred to the medial aspect of the upper arm.1–3 Non-cyclical pain
may be caused by true breast pain or chest wall pain located over
the costal cartilages.1,2,4 Specific breast pathology and referred
pain unrelated to the breasts are not included in this chapter.

INCIDENCE/
PREVALENCE

Up to 70% of women develop breast pain in their lifetime.1,2 Of
1171 US women attending a gynaecology clinic, 69% suffered
regular discomfort, which was judged as severe in 11% of women,
and 36% had consulted a doctor about breast pain.2

AETIOLOGY/
RISK FACTORS

Breast pain is most common in women aged 30–50 years.1,2

PROGNOSIS Cyclical breast pain resolves spontaneously within 3 months of
onset in 20–30% of women.5 The pain tends to relapse and remit,
and up to 60% of women develop recurrent symptoms 2 years after
treatment.1 Non-cyclical pain responds poorly to treatment but may
resolve spontaneously in about 50% of women.1

AIMS OF
INTERVENTION

To reduce breast pain and improve quality of life, with minimal
adverse effects.

OUTCOMES Breast pain score based on the number of days of severe (score 2)
or moderate (score 1) pain experienced in each menstrual cycle;
visual analogue score of breast pain, heaviness, or breast tender-
ness; questionnaires.

METHODS Clinical Evidence search and appraisal July 2003 using the following
keywords: breast tenderness, discomfort, pain, mastalgia, and
mastodynia. Overall, the evidence was poor and some studies with
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weaker methods were included when higher quality evidence was
not found, as indicated in the text. Studies were included whatever
the definition of breast pain, as indicated in the text.

QUESTION What are the effects of treatments for breast pain?

OPTION DIET (LOW FAT, HIGH CARBOHYDRATE)

One small RCT found limited evidence that advice to follow a low fat, high
carbohydrate diet reduced self reported breast swelling and breast
tenderness at 6 months compared with general dietary advice.

Benefits: We found no systematic review. We found one small RCT (21
women attending a clinic in Canada with severe cyclical mastalgia
for at least 5 years), which compared instruction to reduce fat
content of the diet (to 15% of total calorie intake, while increasing
complex carbohydrates to maintain calorie intake) versus general
dietary advice (the principles for a healthy diet based on Canada’s
Food Guide, but not counselled to modify the fat content of their
diet) for 6 months.6 One woman in each group withdrew and was
excluded from the analysis. It found that over 6 months, self
reported breast swelling was significantly reduced in women with
low fat, high carbohydrate diet compared with general dietary
advice (breast swelling at 6 months: 5/10 [50%] with low fat diet v

9/9 [100%] with general diet; NNT 2, 95% CI 2 to 5). It also found
that reported tenderness was significantly reduced in women
receiving low fat dietary advice compared with those receiving
general dietary advice at 6 months (6/10 [60%] with low fat diet v

9/9 [100%] with general diet; NNT 3, 95% CI 2 to 9). However, it
found no significant difference between groups in breast swelling,
tenderness, and nodularity on physical examination at 6 months
(6/10 [60%] with low fat diet v 2/9 [22%] with general diet; RR 2.7,
95% CI 0.8 to 4.1).6

Harms: The small RCT reported no adverse effects.6

Comment: Diets can be difficult to sustain in the long term.

OPTION EVENING PRIMROSE OIL

We found no good quality RCTs on the effects of evening primrose oil.

Benefits: We found no systematic review and no good quality RCTs (see
comment below).

Harms: Poor quality RCTs found that adverse effects causing treatment
discontinuation were similar with evening primrose oil and placebo
(3%), and were largely caused by abdominal bloating.5,7

Comment: In one RCT, 72 women received evening primrose oil or placebo for
3 months followed by 3 months of evening primrose oil.7 It reported
that pain, tenderness, and lumpiness improved in cyclical but not
non-cyclical breast pain. However, the methods of the RCT were
poor and included post hoc revision of the inclusion criteria,
subgroup analysis, exclusion of withdrawals, and the use of base-
line comparisons (with the best response seen in women who were
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symptomatically worse at baseline). We found one survey of ran-
domised and open studies; however, data were reported as overall
summary figures, which makes specific data extraction impossible.5

In the UK, the Committee for Safety of Medicines has withdrawn the
prescription licence from evening primrose oil because of lack of
efficacy but it is still available over the counter.8

OPTION DANAZOL

One RCT found that danazol reduced cyclical breast pain after 12 months
compared with placebo, but increased adverse effects (weight gain,
deepening of the voice, menorrhagia, and muscle cramps). It found no
significant difference in pain relief between danazol and tamoxifen.

Benefits: We found no systematic review. We found one good quality outpa-
tient based RCT in 93 women with severe cyclical mastalgia.9

Versus placebo: The RCT compared three treatments over 6
months: danazol (200 mg/day), tamoxifen (10 mg/day), and pla-
cebo. It found that significantly more women achieved greater than
50% pain relief at the end of treatment with danazol compared with
placebo (pain relief: 21/32 [66%] with danazol v 11/29 [38%] with
placebo; RR 1.7, 95% CI 1.0 to 2.9; NNT 4, 95% CI 2 to 29). It
found that after 12 months of treatment, the difference between
groups remained significant (pain relief after 1 year: 12/32 [38%]
with danazol v 0/29 [0%] with placebo; NNT 3, 95% CI 2 to 5).
Versus tamoxifen: The same RCT found no significant difference in
pain relief after 6 months of treatment between danazol and
tamoxifen (21/32 [66%] with danazol v 23/32 [72%] with
tamoxifen; RR 0.9, 95% CI 0.7 to 1.3).9

Harms: Adverse effects were reported in more women taking danazol than
placebo.9 These included a significant increase in weight gain
(10/32 [31%] with danazol v 1/29 [3%] with placebo; P = 0.006),
and non-significant increases for deepening of the voice (4/32
[13%] with danazol v 0/29 [0%] with placebo; P = 0.11), menor-
rhagia (4/32 [13%] with danazol v 0/29 [0%] with placebo;
P = 0.11), and muscle cramps (3/32 [9%] with danazol v 0/29
[0%] with placebo; P = 0.24).9

Comment: Although we found no direct evidence, there is consensus that once
a response is achieved, adverse effects can be avoided by reducing
the dose of danazol to 100 mg daily and confining treatment to the
2 weeks preceding menstruation.9,10 Non-hormonal contraception
is essential with danazol when given in 200 mg doses, as danazol
has deleterious androgenic effects in the fetus.11

OPTION BROMOCRIPTINE

One RCT with high withdrawal rates and one small crossover RCT
reporting post crossover results found limited evidence that
bromocriptine (a dopamine agonist) reduced breast pain compared with
placebo. However, both RCTs found a higher incidence of adverse effects
with bromocriptine compared with placebo. Adverse events included
nausea, dizziness, postural hypotension, and constipation. One of the
RCTs found that withdrawals related to adverse effects were more
frequent with bromocriptine compared with placebo, although differences
between groups did not reach significance.
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Benefits: We found no systematic review but found two RCTs.12,13 The first
outpatient based, European RCT (272 premenopausal women with
diffuse fibrocystic disease of the breast) compared bromocriptine
(2.5 mg twice daily) versus placebo.12 After 3 and 6 months it found
that bromocriptine significantly improved symptoms compared with
placebo on self assessed visual analogue scoring of breast pain,
tenderness, and heaviness (results presented graphically).12

Results have to be interpreted with care, as overall withdrawal rates
were high (see comment below). The second RCT (10 women) used
a crossover design, and also found that bromocriptine significantly
reduced pain compared with placebo (post crossover: P < 0.02;
pre-crossover results not reported).13

Harms: The larger RCT found that adverse effects were significantly more
frequent with bromocriptine than with placebo (61/135 [45%] with
bromocriptine v 41/137 [30%] with placebo; RR 1.5, 95% CI 1.1 to
1.9; NNH 7, 95% CI 4 to 29).13 It found that withdrawals related to
adverse effects were more frequent in women taking bromocriptine
(15/135 [11%] with bromocriptine v 8/137 [6%] with placebo;
RR 1.9, 95% CI 0.8 to 4.3). Adverse reactions included nausea
(32% with bromocriptine v 13% with placebo), dizziness (12% with
bromocriptine v 7% with placebo), postural hypotension, and con-
stipation.12 Overall, withdrawal rates were high (see comment
below). The second RCT found that nausea and dizziness occurred
in 8/10 (80%) women on bromocriptine compared with 0/10 (0%)
on placebo.13 Strokes and death have been reported after use of
bromocriptine to inhibit lactation, and the US Food and Drug
Administration has withdrawn its licence for this indication.14

Comment: Bromocriptine is now used rarely because frequent and intolerable
adverse effects at the therapeutic dose outweigh the benefits for
this indication. In the larger RCT, analysis was not by intention to
treat, and overall withdrawal rates were high (withdrawals: 49/135
[36%] with bromocriptine v 36/137 [26%] with placebo; RR 1.4,
95% CI 1.0 to 2.0).12

OPTION LISURIDE

One RCT with weak methods found limited evidence that lisuride maleate
(a dopamine agonist) reduced breast pain over 2 months compared with
placebo.

Benefits: One double blind RCT (60 women with premenstrual breast pain)
comparing lisuride maleate (200 �g/day) versus placebo over 2
months found significant improvement in visual analogue scores for
pain (improved scores in 27/30 [90%] with lisuride maleate v 10/30
[33%] with placebo; RR 2.7, 95% CI 1.6 to 4.5; NNT 2, 95% CI 2 to
3) (see comment below).15

Harms: During the first month of treatment, nausea was more frequently
reported by women taking lisuride maleate; however, the difference
was not significant (women reporting nausea: 5/30 [17%] with
lisuride maleate v 3/30 [10%] with placebo; RR 1.7, 95% CI 0.4 to
6.4).15
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Comment: Allocation was carried out in blocks of 10 consecutive women.
Tablet coding for active treatments and placebo differed, potentially
confounding any treatment effect. Response to treatment was
defined as a reduction greater than 25% from the baseline score
during the first month, or greater than 50% during the second
month.15

OPTION HORMONE REPLACEMENT THERAPY IN BREAST PAIN

We found no placebo controlled RCTs of hormone replacement therapy.
One small RCT found limited evidence that women taking hormone
replacement therapy had more breast pain after 1 year than women
taking tibolone.

Benefits: We found no systematic review. Versus placebo: We found no
RCTs. Versus tibolone: One RCT (44 postmenopausal women)
compared hormone replacement therapy (transdermal oestrogen
patches 50 �g twice weekly for 3 weeks/month, plus progestogen
5 mg/day for 12 days/month/cycle); tibolone (2.5 mg/day); and no
treatment.16 The RCT found significantly more breast pain in women
on hormone replacement therapy compared with tibolone after
1 year (increase in breast pain as assessed by questionnaire: 53%
with hormone replacement therapy v 5% with tibolone; P < 0.02).16

Harms: The RCT did not report on adverse effects.16 See harms of hormone
replacement therapy under secondary prevention of ischaemic
cardiac events, p 197.

Comment: Tibolone is a synthetic steroid reported to have oestrogenic, pro-
gestogenic, and weak androgenic properties, which can be used as
a form of hormone replacement therapy.17

OPTION TAMOXIFEN

Three RCTs found limited evidence that tamoxifen is more effective than
placebo at reducing breast pain. Two of the RCTs found more hot flushes
and vaginal discharge with tamoxifen compared with placebo, although
differences between groups did not reach significance. The third RCT did
not report on adverse events. One RCT found similar efficacy but fewer
adverse effects with a lower dose of 10 mg compared with 20 mg. One
RCT found no significant difference in pain relief between tamoxifen and
danazol. One meta-analysis of four large breast cancer prevention trials
found that tamoxifen used long term was associated with an increased
risk of venous thromboembolism.

Benefits: We found no systematic review. Versus placebo: We found three
RCTs.9,18,19 One double blind RCT (60 premenopausal women with
cyclical breast pain) compared tamoxifen (20 mg/day) versus pla-
cebo.19 It found that significantly more women experienced pain
relief (measured by visual analogue scale over 3 months) with
tamoxifen compared with placebo (22/31 [71%] with tamoxifen v

11/29 [38%] with placebo; RR 1.9, 95% CI 1.1 to 3.1; NNT 3, 95%
CI 2 to 13). The second RCT (93 women) compared tamoxifen,
danazol, and placebo.9 It found that significantly more women with
tamoxifen achieved a good outcome (> 50% reduction in mean
pain score) at the end of treatment, 6 months later, and 12 months
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later compared with placebo (pain relief after 6 months of treat-
ment: 23/32 [72%] with tamoxifen v 11/29 [38%] with placebo;
RR 1.9, 95% CI 1.1 to 3.2; NNT 3, 95% CI 1 to 10). The third RCT
(88 women, aged 22–44 years) found that 8 months of tamoxifen
increased the proportion of women who achieved complete recov-
ery (outcome not clearly defined) compared with placebo (complete
recovery: 40/44 [90%] with tamoxifen v 0/44 [0%] with placebo).18

Dose response: One RCT (301 women with cyclical breast pain for
> 6 months) compared 10 mg versus 20 mg daily doses of
tamoxifen from days 15–25 in the menstrual cycle for 3 months. It
found no significant difference in pain relief (127/155 [82%] with
10 mg v 107/142 [75%] with 20 mg; RR 1.09, 95% CI 0.96 to
1.18).20 Another RCT (60 women) compared 10 mg versus 20 mg
daily doses of tamoxifen for 3 and 6 months in cyclical and
non-cyclical mastalgia.21 It found that 3 month response rates were
similar (pain relief: 12/14 [86%] with 10 mg v 14/15 [93%] with
20 mg; RR 0.9, 95% CI 0.4 to 1.1). Versus danazl: See benefits of
danazol, p 2337.

Harms: The first two RCTs found that hot flushes and vaginal discharge were
more common with 20 mg tamoxifen daily than with placebo.
However, differences were not significant.18,19 The first RCT found
more hot flushes (8/31 [26%] with tamoxifen v 3/29 [10%] with
placebo; ARI 16%; RR 2.5, 95% CI 0.7 to 8.5) and vaginal dis-
charge (5/31 [16%] with tamoxifen v 2/29 [7%] with placebo; ARI
9.2%; RR 2.3, 95% CI 0.5 to 11.0).19 The second RCT found more
hot flushes and vaginal discharge with tamoxifen 20 mg daily
compared with placebo (hot flushes 8/32 [25%] with tamoxifen v

3/29 [10%] with placebo; RR 2.4, 95% CI 0.7 to 8.3; vaginal
discharge 5/32 [16%] with tamoxifen v 2/29 [7%] with placebo;
RR 2.3, 95% CI 0.5 to 10.8).9 See adverse effects of tamoxifen
under treatment of breast cancer, p 2300. The third RCT did not
report any significant adverse events.18 One meta-analysis of the
four largest breast cancer prevention trials found that tamoxifen
used long term at 20 mg daily was associated with venothrom-
boembolism.22 Dose response: Adverse effects occurred more
frequently with the 20 mg dose than with the 10 mg dose between
days 15–25 of the menstrual cycle.20,21 The largest RCT found that
adverse effects were reported significantly more frequently with the
20 mg dose than with the 10 mg dose (adverse effects: 94/142
[66%] with 20 mg/day v 80/155 [52%] with 10 mg/day; RR 1.28,
95% CI 1.06 to 1.56; NNT 6, 95% CI 3 to 28).20 Adverse effects
were primarily hot flushes (AR 54/142 [38%] with 20 mg/day v

33/155 [21%] with the 10 mg/day; RR 1.79, 95% CI 1.24 to 2.58;
NNH 6, 95% CI 3 to 16) and gastrointestinal disturbances (AR 54/
142 [38%] with 20 mg/day v 30/155 [19%] with 10 mg/day;
RR 1.97, 95% CI 1.34 to 2.88; NNH 6, 95% CI 4 to 12).

Comment: Tamoxifen is not licensed for mastalgia in the UK or the USA. There
is consensus to limit its use to no more than 6 months at a time
under expert supervision and with appropriate non-hormonal con-
traception because of the high incidence of adverse effects.
Tamoxifen is contraindicated in pregnancy because of potential
teratogenicity.23
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OPTION GONADORELIN ANALOGUES (LUTEINISING HORMONE
RELEASING HORMONE ANALOGUES)

We found no systematic review or RCTs on the effects of gonadorelin
analogues (e.g. goserelin) in women with breast pain.

Benefits: We found no systematic review or RCTs.

Harms: Adverse effects of goserelin can include hot flushes (90%), head-
aches (57%), nausea and vomiting (29%), depression and irritabil-
ity (24%), loss of libido (37%), and amenorrhoea (100%).24

Comment: None.

OPTION SYNTHETIC STEROIDS (GESTRINONE, TIBOLONE)

One RCT found that gestrinone reduced breast pain after 3 months
compared with placebo, but increased adverse effects (greasy skin,
hirsutism, acne, reduction in breast size, headache, and depression). We
found no placebo controlled RCTs of tibolone. One small RCT found
limited evidence that tibolone reduced breast pain after 1 year compared
with hormone replacement therapy.

Benefits: We found no systematic review. Versus placebo: We found one
double blind, outpatient based RCT (145 premenopausal women
with cyclical breast pain) comparing gestrinone (2.4 mg twice
weekly) with placebo.25 It found that gestrinone reduced breast pain
significantly more than placebo after 3 months (using visual ana-
logue score where 0 = no pain, 100 = worst pain; pain score
reduced from 59.5 to 11.0 with gestrinone v 58.2 to 36.7 with
placebo; P < 0.0001). We found no placebo controlled RCTs of
tibolone. Versus hormone replacement therapy: See hormone
replacement therapy versus tibolone, p 2339.16

Harms: Versus placebo: The RCT found that adverse effects were signifi-
cantly more common with gestrinone compared with placebo (at
least 1 adverse effect, 41% with gestrinone v 14% with placebo; ARI
27%; RR 2.96, 95% CI 1.70 to 4.40). Adverse effects included
greasy skin (13 with gestrinone v 2 with placebo); hirsutism (10 with
gestrinone v 3 with placebo); acne (9 with gestrinone v 2 with
placebo); intermenstrual bleeding (7 with gestrinone v 0 with
placebo); voice change (5 with gestrinone v 1 with placebo);
reduced libido (5 with gestrinone v 3 with placebo); reduction in
breast size (3 with gestrinone v 0 with placebo); headache (4 with
gestrinone v 0 with placebo); depression (2 with gestrinone v 0 with
placebo); and tiredness (2 with gestrinone v 0 with placebo).25

Versus hormone replacement therapy: The RCT comparing tibo-
lone versus hormone replacement therapy did not report adverse
effects.16

Comment: Gestrinone is a synthetic steroid, reported to have androgenic,
antioestrogenic, and antiprogestogenic properties.17
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OPTION PROGESTERONES

Two small crossover RCTs found no significant difference in breast pain
between progesterones and placebo.

Benefits: We found two RCTs.26,27 The first RCT (crossover, 26 women with
cyclical breast pain of at least 6 months’ duration) treated all
included women with daily 20 mg tablets of medroxyprogesterone
acetate for 6 months, followed by a 2 month observation period.
Women with persistent symptoms were then randomly allocated to
oral medroxyprogesterone acetate (20 mg tablets) or placebo given
from day 10–26 of the menstrual cycle, for 3 months and then
switched group (crossover) for the remaining 3 months.26 The RCT
found no significant differences in the visual analogue scale for pain
at the end of each phase before and after the crossover (data
presented graphically). The overall withdrawal rate was 15%.26 The
second RCT (crossover, 80 women with breast pain of at least 2
months’ duration) identified women who were able to keep an
updated diary with visual analogue scales of pain for 2 months and
then randomised them to daily applications of cream with proges-
terone 1% versus placebo, from the 10th day of the cycle to the
beginning of the next cycle, for 3 months. The pre-crossover
analysis found no significant difference in pain scores between
progesterone and placebo cream (numerical results not reported;
see comment below).27

Harms: The first RCT found that five women reported adverse effects while
on medroxyprogesterone acetate, five while on placebo, and one
with both. Symptoms were mostly vague premenstrual symp-
toms.26 No further details were provided. The second RCT did not
report on harms.27

Comment: The second RCT provided insufficient details about the analysis.
Withdrawals involved 7/32 (22%) women.27 Both RCTs have small
sample size, significant withdrawals, and a selection phase, which
may restrict the generalisibility of the evidence.26,27

OPTION PROGESTOGENS

We found no RCTs on the effects of progestogens in women with breast
pain.

Benefits: We found no systematic review or good quality RCTs.

Harms: We found no RCTs.

Comment: None.

OPTION OTHER AGENTS

We found no RCTs of the effects of pyridoxine, diuretics, antibiotics, or
vitamin E compared with placebo for the treatment of breast pain.

Benefits: We found no systematic review or good quality RCTs on the effects
of other agents.

Harms: We found no RCTs.

Comment: None.
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Candidiasis (vulvovaginal)
Search date March 2003

Des Spence

QUESTIONS

Effects of treatments for acute vulvovaginal candidiasis in
non-pregnant women . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .2347
Effects of treatments for recurrent vulvovaginal candidiasis in
non-pregnant women . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .2352

INTERVENTIONS

ACUTE VULVOVAGINAL
CANDIDIASIS

Beneficial
Intravaginal imidazoles. . . . . .2347
Oral fluconazole . . . . . . . . . .2349
Oral itraconazole . . . . . . . . . .2350

Likely to be beneficial
Intravaginal nystatin . . . . . . .2351

Unlikely to be beneficial
Oral ketoconazole . . . . . . . . .2350

RECURRENT VULVOVAGINAL
CANDIDIASIS

Likely to be beneficial
Regular prophylaxis with oral

itraconazole. . . . . . . . . . . .2353

Trade off between benefits and
harms

Intermittent or continuous
prophylaxis with oral
ketoconazole . . . . . . . . . .2353

Unknown effectiveness
Regular prophylaxis with

intravaginal imidazoles . . . .2352

Regular prophylaxis with oral
fluconazole . . . . . . . . . . . .2353

Treating a male sexual
partner . . . . . . . . . . . . . . .2354

Unlikely to be beneficial
Oral ketoconazole . . . . . . . . .2350

To be covered in future updates
Complementary and alternative

treatments (lactobacilli, tea tree
oil, Solanum nigrescens,
stockings v tights)

Treatments in post-menopausal
women

Treatments in pregnant women
Treatments in women with diabetes

mellitus
Treatments in women with HIV

infection

See glossary, p 2355

Key Messages

Acute vulvovaginal candidiasis
¶ Intravaginal imidazoles RCTs found that intravaginal imidazoles (butocona-

zole, clotrimazole, miconazole, or terconazole) reduced persistent symptoms of
vulvovaginal candidiasis after 9–38 days compared with placebo, and found no
clear evidence that effects differ among the various intravaginal imidazoles.
RCTs found no clear evidence of any difference in persistent symptoms
between shorter and longer durations of treatment (1–14 days). RCTs found no
significant difference in symptoms between intravaginal imidazoles and oral
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fluconazole, itraconazole, or ketoconazole. RCTs found that intravaginal imida-
zoles were associated with less nausea, headache, and abdominal pain but
more vulvar irritation and vaginal discharge than oral fluconazole or oral
ketoconazole. Two RCTs provided insufficient evidence to compare intravaginal
imidazoles versus intravaginal nystatin.

¶ Oral fluconazole We found no RCTs comparing oral fluconazole versus
placebo or no treatment. One systematic review found no significant difference
in persistent symptoms of vulvovaginal candidiasis over 1–12 weeks between
oral fluconazole or oral itraconazole and intravaginal imidazoles, and found that
oral fluconazole was associated with more nausea, headache, and abdominal
pain but less vulvar irritation and vaginal discharge than intravaginal imidazoles.
One weak RCT provided insufficient evidence to compare oral fluconazole
versus oral itraconazole. One systematic review found no significant difference
in persistent symptoms of vulvovaginal candidiasis or in adverse effects
between oral fluconazole and oral ketoconazole.

¶ Oral itraconazole One RCT found that oral itraconazole reduced persistent
symptoms of vulvovaginal candidiasis at 1 week after treatment compared with
placebo. One systematic review found no significant difference in persistent
symptoms over 1–12 weeks between oral itraconazole or oral fluconazole and
intravaginal imidazoles. One weak RCT provided insufficient evidence to com-
pare oral itraconazole versus oral fluconazole.

¶ Intravaginal nystatin One RCT found that intravaginal nystatin reduced the
proportion of women with a poor symptomatic response after 14 days’
treatment compared with placebo. Two RCTs provided insufficient evidence to
compare intravaginal nystatin versus intravaginal imidazoles. We found no RCTs
comparing intravaginal nystatin versus oral fluconazole, itraconazole, or keto-
conazole.

¶ Oral ketoconazole We found no RCTs comparing oral ketoconazole versus
placebo or no treatment. RCTs found no significant difference between oral
ketoconazole and intravaginal imidazoles in persistent symptoms of vulvovagi-
nal candidiasis and found that oral ketoconazole may cause more nausea,
fatigue, and headaches but less vulvar irritation. One systematic review found
no significant difference in persistent symptoms or adverse effects between
oral ketoconazole and oral fluconazole. Case reports have associated ketoco-
nazole with a low risk of fulminant hepatitis (1/12 000 courses of treatment
with oral ketoconazole).

Recurrent vulvovaginal candidiasis
¶ Regular prophylaxis with oral itraconazole One RCT found that regular

prophylaxis with oral itraconazole reduced the rate of symptomatic recurrence
of vulvovaginal candidiasis over 6 months compared with placebo.

¶ Intermittent or continuous prophylaxis with oral ketoconazole One RCT
found that oral ketoconazole, reduced symptomatic recurrence of vulvovaginal
candidiasis over 6 months compared with placebo. This benefit is associated
with an increased risk of harms, including rare cases of fulminant hepatitis
(1/12 000 courses of treatment with oral ketoconazole).

¶ Regular prophylaxis with intravaginal imidazoles Two RCTs provided insuf-
ficient evidence about the effects of regular prophylaxis with intravaginal
clotrimazole versus placebo in preventing recurrence of vulvovaginal candidia-
sis. One RCT found no significant difference in the number of episodes of
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symptomatic vaginitis over 6 months between regular prophylaxis with intra-
vaginal clotrimazole and treatment as required, although women who took
regular prophylaxis had fewer episodes. The RCT was too small to exclude a
clinically important difference. More women preferred treatment as required.
One RCT found insufficient evidence about the effects of regular prophylaxis
with intravaginal clotrimazole versus oral itraconazole.

¶ Regular prophylaxis with oral fluconazole We found no RCTs about the
effects of regular prophylaxis with oral fluconazole in preventing symptomatic
recurrence of vulvovaginal candidiasis.

¶ Treating a male sexual partner Two RCTs found no significant difference
between treating and not treating a woman’s male sexual partner in the
resolution of the woman’s symptoms of vulvovaginal candidiasis over
1–4 weeks or in the rate of symptomatic recurrence. The women in the RCTs
were not selected because of a history of recurrent vulvovaginal candidiasis.

DEFINITION Vulvovaginal candidiasis is symptomatic vaginitis (inflammation
of the vagina), which often involves the vulva, caused by infection
with a Candida yeast. Predominant symptoms are vulvar itching and
abnormal vaginal discharge (which may be minimal, a “cheese like”
material, or a watery secretion). Differentiation from other forms of
vaginitis requires the presence of yeast on microscopy of vaginal
fluid. Recurrent vulvovaginal candidiasis is commonly defined as
four or more symptomatic episodes a year.1

INCIDENCE/
PREVALENCE

Vulvovaginal candidiasis is the second most common cause of
vaginitis (after bacterial vaginosis). Estimates of its incidence are
limited and often derived from women who attend hospital clinics.
At least one episode of vulvovaginal candidiasis occurs during the
lifetime of 50–75% of all women. Vulvovaginal candidiasis is diag-
nosed in 5–15% of women who attend sexually transmitted disease
and family planning clinics.1 About half of the women who have an
episode develop recurrent vulvovaginal candidiasis.2

AETIOLOGY/
RISK FACTORS

Candida albicans accounts for 85–90% of cases of vulvovaginal
candidiasis. Development of symptomatic vulvovaginal candidiasis
probably represents increased growth of yeast that previously colo-
nised the vagina without causing symptoms. Risk factors for vul-
vovaginal candidiasis include pregnancy (RR 2–10), diabetes mel-
litus, and systemic antibiotics. The evidence that different types of
contraceptives are risk factors is contradictory. The incidence of
vulvovaginal candidiasis rises with initiation of sexual activity, but we
found no direct evidence that vulvovaginal candidiasis is sexually
transmitted.3–5

PROGNOSIS We found few descriptions of the natural history of untreated
vulvovaginal candidiasis. Discomfort is the main complication and
can include pain while passing urine or during sexual intercourse.
Balanitis (see glossary, p 2355) in male partners of women with
vulvovaginal candidiasis can occur, but it is rare.

AIMS OF
INTERVENTION

To alleviate symptoms with minimal adverse effects from treatment.
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OUTCOMES Acute vulvovaginal candidiasis: clinical cure rates, either meas-
ured in the short term (5–15 days) or medium term (3–6 weeks)
after treatment. The definition of clinical cure varies among RCTs
but often includes both complete resolution of symptoms and
negative culture of Candida. Recurrent vulvovaginal candidiasis:
symptomatic recurrence.

METHODS Clinical Evidence search and appraisal March 2003, and personal
contact with the medical information department of Bristol Myers
Squibb to retrieve an RCT on nystatin.6 We included only those RCTs
in which most participants were from the target population (for
example, to answer the questions for non-pregnant women, we
sought RCTs that excluded pregnant women or RCTs in which
pregnant women represented < 20% of the participants). We
excluded studies of women with HIV infection. Many RCTs excluded
women with diabetes mellitus. We included RCTs only if recruitment
was restricted to women with both symptoms of vaginal candidiasis
and laboratory confirmation of candidal infection. Studies of asymp-
tomatic women with vaginal colonisation by Candida species were
excluded.

QUESTION What are the effects of treatments for acute
vulvovaginal candidiasis in non-pregnant women?

OPTION INTRAVAGINAL IMIDAZOLES

RCTs found that intravaginal imidazoles (butoconazole, clotrimazole,
miconazole, or terconazole) reduced persistent symptoms of vulvovaginal
candidiasis after 9–38 days compared with placebo and found no clear
evidence that effects differ among the various intravaginal imidazoles.
RCTs found no clear evidence of any difference in persistent symptoms
between shorter and longer durations of treatment (1–14 days). RCTs
found no significant difference in symptoms between intravaginal
imidazoles and oral fluconazole, itraconazole, or ketoconazole. RCTs
found that intravaginal imidazoles were associated with less nausea,
headache, and abdominal pain but more vulvar irritation and vaginal
discharge than oral fluconazole or oral ketoconazole. Two RCTs provided
insufficient evidence to compare intravaginal imidazoles versus
intravaginal nystatin.

Benefits: Versus placebo: We found one systematic review (search date
1993,7 3 RCTs8–10) and three additional RCTs (see table A on web
extra).11–13 The systematic review did not perform a meta-analysis.7

Five RCTs found that, compared with placebo, intravaginal imida-
zoles (butoconazole, clotrimazole, miconazole, or terconazole) sig-
nificantly reduced persistent symptoms of vaginal candidiasis at
9–38 days after treatment.8–10,12,13 However, only two of these
RCTs12,13 provided intention to treat results. The sixth RCT (95
women) found no significant difference in symptoms after 5 weeks
between clotrimazole and placebo, but results were not intention to
treat findings and the follow up rate was very low (62/95 [65%]).11

Versus each other: We found one systematic review (search date
1993,7 12 RCTs8,9,14–23) and 22 additional RCTs (see table B on
web extra).24–45 Many of the RCTs were too small to exclude
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clinically important differences in outcomes. The populations
selected by each RCT varied considerably in the prevalence of
prognostic risk factors (such as diabetes mellitus or a history of
recurrent attacks in the previous year), and a variety of outcomes
were assessed. The RCTs provided no clear evidence of any con-
sistent difference in effectiveness among the different imidazoles.
Duration of treatment: We found one systematic review (search
date 1993, 13 RCTs)7 and nine additional RCTs comparing regi-
mens that used the same intravaginal imidazole for different
durations.9,14,16,20,46–61 The RCTs found no consistent difference in
the proportion of women with persistent symptoms, but they were
too small to exclude a clinically important difference. Versus oral
fluconazole or oral itraconazole: See benefits of oral fluconazole,
p 2349. Versus oral ketoconazole: See benefits of oral ketoco-
nazole, p 2351. Versus intravaginal nystatin: We found two
RCTs.24,62 The first RCT (70 women) found no significant difference
between clotrimazole (100 mg for 14 days) and high strength
nystatin vaginal cream (1 million IU, once daily for 7 days) in the
proportion of women with persistent symptoms after 4 weeks (2/33
[6%] with nystatin v 1/37 [3%] with clotrimazole; OR 2.24, 95%
CI 0.23 to 22.40).24 The second RCT (292 women) compared six
interventions: intravaginal clotrimazole, intravaginal econazole,
intravaginal miconazole, oral miconazole plus intravaginal nystatin,
oral nystatin plus intravaginal nystatin, and intravaginal nystatin
alone.62 It found no significant difference among interventions in
symptomatic relapse over 6 months (18/53 [34%] with intravaginal
clotrimazole v 16/34 [47%] with intravaginal econazole v 18/80
[22%] with intravaginal miconazole v 6/31 [19%] with oral micona-
zole plus intravaginal nystatin v 14/49 [28%] with oral nystatin plus
intravaginal nystatin v 26/45 [58%] with intravaginal nystatin alone;
reported as non-significant; CI not reported). The RCT is likely to
have been underpowered to detect a clinically important difference
among treatments.62

Harms: Versus placebo: In the RCTs of intravaginal imidazoles versus
placebo, most women did not report any adverse effects.8–13 The
most common adverse effect was vulvar irritation. Most RCTs did
not report frequencies of specific adverse effects in women who
took placebo. In one RCT, adverse effects were more common in
women who took oral placebo than in women who used intravaginal
imidazole (nine adverse events, mainly nausea and headache, in
22 women who received oral placebo v one episode of irritation in
23 women who used intravaginal imidazole).10 Versus oral
fluconazole or oral itraconazole: See harms of oral fluconazole,
p 2349. Versus intravaginal nystatin: The first RCT found no
adverse effects in women who took intravaginal clotrimazole or
intravaginal nystatin.24 The second RCT gave no information on
adverse effects.62

Comment: Most RCTs were small and many had weak methods (poorly
described randomisation, inadequate concealment and blinding,
and definitions of cure based on mycology results rather than
symptoms). We excluded all RCTs that defined cure only on the
basis of mycology results. Trials in women who obtain intravaginal
imidazoles over the counter are needed.
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OPTION ORAL FLUCONAZOLE

We found no RCTs comparing oral fluconazole versus placebo or no
treatment. One systematic review found no significant difference in
persistent symptoms of vulvovaginal candidiasis over 1–12 weeks
between oral fluconazole or oral itraconazole and intravaginal imidazoles
and found that oral fluconazole was associated with more nausea,
headache, and abdominal pain but less vulvar irritation and vaginal
discharge than intravaginal imidazoles. One weak RCT provided
insufficient evidence to compare oral fluconazole versus oral
itraconazole. One systematic review found no significant difference in
persistent symptoms of vulvovaginal candidiasis or in adverse effects
between oral fluconazole and oral ketoconazole.

Benefits: Versus placebo: We found no systematic review or RCTs. Versus
intravaginal imidazoles: We found one systematic review (search
date 2000, 7 RCTs, 1247 women) that found no significant
difference between oral fluconazole or oral itraconazole and intra-
vaginal imidazoles (clotrimazole, miconazole, econazole) in persist-
ent symptoms at 5–15 days (124/627 [20%] with oral fluconazole
or itraconazole v 121/620 [20%] with intravaginal imidazoles;
RR 1.00, 95% CI 0.95 to 1.06) or at 2–12 weeks (74/432 [17%]
with oral fluconazole or itraconazole v 71/404 [18%] with intravagi-
nal imidazoles; RR 1.04, 95% CI 0.95 to 1.07).63 Versus oral
itraconazole: We found no systematic review but found one RCT
(86 women) that found no significant difference between oral
fluconazole 150 mg in a single dose and oral itraconazole 200 mg
daily for 3 days in the proportion of women cured at 7 days (13/38
[34%] with fluconazole v 16/32 [50%] with itraconazole; P = 0.18)
or at 21 days (18/38 [47%] v 17/32 [53%]; P = 0.63; see com-
ment below).64 Versus oral ketoconazole: See benefits of oral
ketoconazole, p 2351. Versus intravaginal nystatin: We found no
RCTs.

Harms: Versus intravaginal imidazoles: Two large RCTs identified by the
review63 found that oral fluconazole may be associated with
increased nausea, headache, and abdominal pain compared with
intravaginal imidazoles.65,66 The first RCT (429 women) found that
single dose 150 mg oral fluconazole significantly increased adverse
effects over 14 days compared with intravaginal clotrimazole
100 mg daily for 7 days (59/217 [27%] with oral fluconazole v

37/212 [17%] with intravaginal clotrimazole; OR 1.75, 95%
CI 1.11 to 2.75; NNH 11, 95% CI 6 to 54).65 The individual events
that were more common with oral fluconazole were headache (12%
v 9%), abdominal pain (7% v 3%), and nausea (4% v 0%). The
second RCT (235 women) found that oral fluconazole significantly
increased nausea and other gastrointestinal symptoms compared
with intravaginal econazole (9/121 [7%] v 2/114 [2%]; OR 3.55,
95% CI 1.06 to 11.90), but intravaginal econazole significantly
increased local vulvar burning and vaginal discharge (3/121 [2%]
with oral fluconazole v 25/114 [22%] with intravaginal econazole;
OR 0.16, 95% CI 0.07 to 0.35).66 A third RCT (369 women)
identified by the review found very few adverse effects with either
oral fluconazole or clotrimazole (8/188 [4%] v 9/181 [5%]).67 A
fourth RCT (double blind, 81 women) identified by the review found
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no significant difference between oral itraconazole and intravaginal
econazole in the proportion of women who had adverse effects
(4/40 [10%] with itraconazole v 8/41 [20%] with econazole;
OR 0.48, 95% CI 0.14 to 1.61).68 Versus oral itraconazole: The
RCT found that oral fluconazole and oral itraconazole were associ-
ated with similar rates of adverse effects, including gastrointestinal
disturbances, pelvic pain, insomnia, anxiety, and rash.64 Versus
oral ketoconazole: See harms of oral ketoconazole, p 2351.

Comment: Versus oral itraconazole: In the first RCT, women who received
oral fluconazole had significantly higher baseline symptom scores
than women who received oral itraconazole (9.03 v 7.03;
P = 0.003); this makes the results difficult to interpret.64

OPTION ORAL ITRACONAZOLE

One RCT found that oral itraconazole reduced persistent symptoms at 1
week after treatment compared with placebo. One systematic review
found no significant difference in persistent symptoms over 1–12 weeks
between oral itraconazole or oral fluconazole and intravaginal imidazoles.
One weak RCT provided insufficient evidence to compare oral
itraconazole versus oral fluconazole.

Benefits: Versus placebo: We found one systematic review (search date
2000),63 which identified one RCT (90 women) that compared
three interventions: oral itraconazole, oral clotrimazole, and pla-
cebo.10 The RCT found that oral itraconazole (200 mg daily for 3
days) significantly reduced the proportion of women with persistent
symptoms at 1 week after treatment compared with placebo
(13/48 [27%] with itraconazole v 12/22 [55%] with placebo;
P < 0.05).10 Versus intravaginal imidazoles: See benefits of oral
fluconazole, p 2349. Versus oral fluconazole: See benefits of oral
fluconazole, p 2349. Versus oral ketoconazole: We found no
RCTs. Versus intravaginal nystatin: We found no RCTs.

Harms: Versus placebo: The RCT identified by the review63 found that
itraconazole significantly increased the proportion of women who
had adverse effects compared with intravaginal clotrimazole (17/50
[34%] with itraconazole v 1/23 [4%] with clotrimazole; OR 4.83,
95% CI 1.55 to 15.1); the adverse effects with increased frequency
were nausea (14%), headache (12%), dizziness (6%), and bloating
(6%).10 Versus intravaginal imidazoles: See harms of oral fluco-
nazole, p 2349.

Comment: None.

OPTION ORAL KETOCONAZOLE

We found no RCTs comparing oral ketoconazole versus placebo or no
treatment. RCTs found no significant difference between oral
ketoconazole and intravaginal imidazoles in persistent symptoms and
found that oral ketoconazole may cause more nausea, fatigue, and
headaches but less vulvar irritation. One systematic review found no
significant difference in persistent symptoms or adverse effects between
oral ketoconazole and oral fluconazole. Case reports have associated
ketoconazole with a low risk of fulminant hepatitis (1/12 000 courses of
treatment with oral ketoconazole).

Candidiasis (vulvovaginal)
W

om
en

’s
he

al
th

2350

 BMJ Publishing Group Ltd 2004



Benefits: Versus oral placebo: We found no systematic review or RCTs.
Versus intravaginal imidazoles: We found one systematic review
(search date 1993,7 4 RCTs,69–72 280 women) and three additional
RCTs73–75 (see table C on web extra). The systematic review
concluded that oral treatment is as effective as topical treatment at
eliminating Candida but did not compare clinical outcomes.7 Six
RCTs found no significant difference in persistent symptoms at
1–4 weeks between oral ketoconazole and intravaginal clotrima-
zole, miconazole, or tioconazole,69–74 and one RCT found that
significantly more women had persistent symptoms at 4 weeks with
oral ketoconazole than with intravaginal isoconazole.75 Versus oral
itraconazole: We found no RCTs. Versus oral fluconazole: We
found one systematic review (search date 1993,7 1 RCT,76 183
women). The RCT found no significant difference between ketoco-
nazole (400 mg daily for 5 days) and oral fluconazole (1 dose of
150 mg) in the proportion of women with persistent symptoms after
5–16 days (17/72 [24%] with ketoconazole v 17/80 [21%] with
fluconazole; OR 1.15, 95% CI 0.53 to 2.45) or after 27–62 days
(14/72 [19%] with ketoconazole v 14/76 [18%] with fluconazole;
OR 1.07, 95% CI 0.47 to 2.43).76 Versus intravaginal nystatin:
We found no RCTs.

Harms: Observational studies have found that asymptomatic elevation of
liver enzymes is common in people who take oral ketoconazole, and
fulminant hepatitis was observed in about 1/12 000 courses of
treatment.77 Versus intravaginal imidazoles: Most of the RCTs
gave little information on adverse effects.69–73,75 In these RCTs,
thirteen women who took oral ketoconazole had nausea, fatigue,
headaches, or abdominal pain, and two women who used intra-
vaginal clotrimazole had vulvar irritation or vaginal bleeding. One
RCT (151 women) found that oral ketoconazole increased rates of
headache (23% v 4%), nausea (22% v 1%), abdominal discomfort
(14% v 7%), and fatigue (7% v 2%; CIs not reported) compared with
intravaginal clotrimazole.74 Versus oral fluconazole: The RCT
(183 women) found that nausea was reported by similar propor-
tions of women who took oral fluconazole as those who took oral
ketoconazole (9/92 [10%] with fluconazole v 13/91 [14%] with
ketoconazole; CI not reported).76

Comment: The possibility of rare but serious hepatitis has led to a consensus
that the risks associated with oral ketoconazole may outweigh its
benefits in women with vulvovaginal candidiasis.

OPTION INTRAVAGINAL NYSTATIN

One RCT found that intravaginal nystatin reduced the proportion of
women with a poor symptomatic response after 14 days’ treatment
compared with placebo. Two RCTs provided insufficient evidence to
compare intravaginal nystatin versus intravaginal imidazoles. We found
no RCTs that compared intravaginal nystatin versus oral fluconazole,
itraconazole, or ketoconazole.

Benefits: Versus placebo: We found no systematic review but found one RCT
that compared intravaginal nystatin versus placebo.6 The RCT
(double blind, 50 women) found that, compared with placebo,
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intravaginal nystatin (500 000 IU twice daily for 14 days) signifi-
cantly reduced the proportion of women with a symptomatic
response categorised as “poor” (2/25 [8%] with nystatin v 10/25
[40%] with placebo; ARR 32%, 95% CI 8% to 56%; OR 0.18, 95%
CI 0.05 to 0.65; NNT 3, 95% CI 2 to 12). Versus intravaginal
imidazoles: See benefits of intravaginal imidazoles, p 2347.
Versus oral fluconazole, itraconazole, or ketoconazole: We
found no RCTs.

Harms: Versus placebo: The RCT found no reports of adverse effects
among 52 women who used intravaginal nystatin.6

Comment: None.

QUESTION What are the effects of treatments for recurrent
vulvovaginal candidiasis in non-pregnant women?

OPTION REGULAR PROPHYLAXIS WITH INTRAVAGINAL
IMIDAZOLES

Two RCTs provided insufficient evidence about the effects of regular
prophylaxis with intravaginal clotrimazole compared with placebo in
preventing recurrence of vulvovaginal candidiasis. One RCT found no
significant difference in the number of episodes of symptomatic vaginitis
over 6 months between regular prophylaxis with intravaginal clotrimazole
and treatment as required, although women who took regular prophylaxis
had fewer episodes. The RCT was too small to exclude a clinically
important difference. More women preferred treatment as required. One
RCT found insufficient evidence about the effects of regular prophylaxis
with intravaginal clotrimazole versus oral itraconazole.

Benefits: Versus placebo: We found one systematic review (search date
1993,7 2 RCTs,78,79 89 women with recurrent vulvovaginal candi-
diasis) that compared intravaginal clotrimazole 500 mg monthly
versus intravaginal placebo monthly for 6 months. Both RCTs found
that intravaginal clotrimazole reduced the proportion of women with
symptomatic recurrence over 6 months compared with placebo,
although in one RCT the difference was significant and in the other
RCT it was not.78,79 Versus as required treatment: We found one
crossover RCT (unblinded, 23 women with recurrent vaginal candi-
diasis) that compared regular prophylactic intravaginal clotrimazole
500 mg each month versus intravaginal clotrimazole 500 mg at the
onset of symptoms for 12 months.80 It found that women who took
regular clotrimazole had fewer symptomatic episodes of vaginitis
over 6 months than women who took clotrimazole as required, but
the difference was not significant (2.2 episodes per woman with
regular treatment v 3.7 with as needed treatment; P = 0.05). It
found that significantly more women preferred treatment as
required compared with prophylactic treatment (17/23 [74%] v

4/23 [17%]; P = 0.001). The RCT is likely to have been too small
to exclude a clinically important difference. Versus oral
itraconazole: See benefits of oral itraconazole, p 2353.

Harms: See harms of intravaginal imidazoles, p 2348.

Comment: None.
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OPTION REGULAR PROPHYLAXIS WITH ORAL FLUCONAZOLE

We found no RCTs about the effects of regular prophylaxis with oral
fluconazole in prevention of recurrent vulvovaginal candidiasis.

Benefits: We found no systematic review or RCTs.

Harms: We found no RCTs.

Comment: None.

OPTION REGULAR PROPHYLAXIS WITH ORAL ITRACONAZOLE

One RCT found that regular prophylaxis with oral itraconazole reduced the
rate of symptomatic recurrence of vulvovaginal candidiasis over 6 months
compared with placebo. One RCT found insufficient evidence about the
effects of regular prophylaxis with oral itraconazole versus intravaginal
clotrimazole.

Benefits: We found no systematic review. Versus placebo: One RCT (single
blind, 114 women with recurrent vulvovaginal candidiasis) found
that regular prophylaxis with oral itraconazole (400 mg monthly)
significantly reduced recurrence of symptoms of vulvovaginal can-
didiasis compared with placebo (recurrence during 6 months’ follow
up: 20/55 [36%] with itraconazole v 34/53 [64%] with placebo;
ARR 28%, 95% CI 9% to 47%; OR 0.33, 95% CI 0.16 to 0.71;
NNT 4, 95% CI 3 to 11).83 After discontinuation of oral itraconazole,
recurrence rates were similar.83 Versus intravaginal imidazoles:
We found one RCT (unblinded, 44 women) that compared oral
itraconazole (200 mg twice weekly) versus intravaginal clotrimazole
(200 mg twice weekly) for 6 months.84 One woman withdrew from
itraconazole treatment and five withdrew from clotrimazole treat-
ment. The RCT found that oral itraconazole versus intravaginal
clotrimazole increased the proportion of women with symptomatic
recurrences over 6 months (7/21 [33%] with itraconazole v 0/17
[0%] with clotrimazole; see comment below). Versus as required
treatment: We found no RCTs.

Harms: The first RCT gave no information on adverse effects (see oral
itraconazole, p 2350).83

Comment: Versus intravaginal imidazoles: The results of the RCT are diffi-
cult to interpret because it was unblinded, and the unbalanced
withdrawal from the RCT could explain the observed difference
between groups.84

OPTION ORAL KETOCONAZOLE

One RCT found that oral ketoconazole, reduced symptomatic recurrence
of vulvovaginal candidiasis over 6 months compared with placebo. This
benefit is associated with an increased risk of harms, including rare
cases of fulminant hepatitis (1/12 000 courses of treatment with oral
ketoconazole).

Benefits: Versus placebo: We found one systematic review (search date
1993,7 1 RCT,85 63 women). The RCT (74 women) compared three
interventions: intermittent oral ketoconazole (400 mg daily for 5
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days of each menstrual cycle), continuous low dose ketoconazole
(100 mg daily for 6 months), and placebo over 6 months.85 It found
that intermittent oral ketoconazole significantly reduced sympto-
matic recurrence over 6 months compared with placebo (6/21
[29%] with intermittent ketoconazole v 15/21 [71%] with placebo;
OR 0.19, 95% CI 0.06 to 0.62). It also found that continuous low
dose oral ketoconazole reduced symptomatic recurrence over 6
months compared with placebo (1/21 [5%] with continuous keto-
conazole v 15/21 [71%] with placebo; OR 0.06, 95% CI 0.02 to
0.22). Versus intravaginal imidazoles: We found no RCTs.
Regular prophylaxis versus as required treatment: We found
no RCTs.

Harms: Ketoconazole is associated with an increased frequency of gastroin-
testinal adverse effects and case reports of rare fulminant hepatitis
(see ketoconazole, p 2350).

Comment: The possibility of rare but serious hepatitis has led to a consensus
that the risks associated with oral ketoconazole may outweigh its
benefits in women with vulvovaginal candidiasis.

OPTION EFFECTS OF TREATING A MALE SEXUAL PARTNER IN
WOMEN WITH RECURRENT VULVOVAGINITIS

Two RCTs found no significant difference between treating and not
treating a woman’s male sexual partner in the resolution of the woman’s
symptoms of vulvovaginal candidiasis over 1–4 weeks or in the rate of
symptomatic recurrence. The women in the RCTs were not selected
because of a history of recurrent vulvovaginal candidiasis.

Benefits: We found no systematic review but found two RCTs.81,82 In the first
RCT (40 women with acute vulvovaginal candidiasis and their male
partners), all the women received oral itraconazole 100 mg daily for
5 days.81 Their male partners were randomised to receive oral
itraconazole 100 mg daily for 5 days or placebo. The RCT found no
significant difference between treating the male partner with oral
itraconazole and placebo in the proportion of women with persistent
symptoms after 30 days (2/19 [11%] with partners who received
itraconazole v 4/18 [22%] with partners who received placebo;
OR 0.43, 95% CI 0.08 to 2.43). The second RCT (117 women with
acute or recurrent vaginal candidiasis and their male partners)
treated all of the women with oral ketoconazole 200–600 mg daily
for 3 days. Their male partners were randomised to oral ketocona-
zole 400 mg daily versus placebo for 3 days. The RCT found no
significant difference in the proportion of women cured 1 week after
treatment (48/57 [84%] with partners receiving ketoconazole v

53/60 [88%] with partners receiving placebo; OR 0.71, 95%
CI 0.25 to 2.02) or the proportion of initially cured women who
relapsed by 4 weeks after treatment (13/48 [27%] with ketocona-
zole v 19/53 [36%] with placebo; OR 0.67, 95% CI 0.29 to 1.54;
see comment below).

Harms: The RCTs gave no information on harms.81,82
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Comment: The women in the RCTs were not selected because of a history of
recurrent vulvovaginal candidiasis.81,82 The definition of “cured”
and “relapsed” in the second RCT is not clear, but it seems to be a
combination of improved symptoms and negative cultures.82 Only a
small number of men in the RCT had any penile symptoms, and
these were distributed equally between the ketoconazole and
placebo groups.

GLOSSARY
Balanitis is inflammation of the glans of the penis. The foreskin is often involved
(balanoposthitis).
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Domestic violence towards women
Search date July 2003
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QUESTIONS

Effects of interventions initiated by healthcare professionals, aimed at
female victims of domestic violence . . . . . . . . . . . . . . . . . . . . . . .2361

INTERVENTIONS

Likely to be beneficial
Advocacy . . . . . . . . . . . . . . .2363
Safety planning. . . . . . . . . . .2366

Unknown effectiveness
Cognitive behaviour orientated

counselling . . . . . . . . . . . .2361
Couple counselling . . . . . . . .2361
Grief resolution orientated

counselling . . . . . . . . . . . .2361
Peer support groups . . . . . . .2365
Shelters . . . . . . . . . . . . . . . .2365

Unlikely to be beneficial
Non-specific counselling . . . .2361

To be covered in future updates
Interventions focusing on men and

on children witnessing intimate
partner violence

See glossary, p 2367

Key Messages

¶ Advocacy One RCT and one non-randomised controlled trial found that
advocacy reduced reabuse compared with no treatment. The RCT also found
an improvement in women’s quality of life with advocacy compared with no
treatment. One controlled trial in pregnant Hispanic women found no signifi-
cant difference in rates of reabuse between combined counselling plus men-
toring (similar to advocacy) and a resource card, but found that counselling
plus mentoring slightly reduced rates of reabuse compared with unlimited
counselling.

¶ Safety planning One RCT found that providing telephone sessions on safe
behaviour in addition to usual care increased safe behaviour at 6 months
compared with usual care alone. We found limited evidence from one non-
randomised controlled trial in pregnant women that helping participants to
make a safety plan reduced spouse abuse and increased safe behaviour at 12
months.

¶ Cognitive behaviour orientated counselling One controlled trial found that
cognitive behaviour orientated therapy improved women’s assertiveness and
reduced their exposure to abuse compared with baseline levels, whereas
non-specific support did not. However, the study did not directly compare
effects of interventions.

¶ Couple counselling Controlled trials found that both gender specific counsel-
ling and couple counselling reduced physical aggression, psychological aggres-
sion and depression in wives from baseline levels, but they found no significant
differences between treatments. One controlled trial found no significant
difference between group and individual couple counselling on reduction in
physical violence or on psychological wellbeing.
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¶ Grief resolution orientated counselling One controlled trial found that grief
resolution orientated counselling improved self esteem and self efficacy from
baseline, whereas feminist orientated counselling did not. However, the study
did not directly compare effects of interventions.

¶ Peer support groups We found no systematic reviews or controlled trials on
the effect of peer support groups.

¶ Shelters We found no reliable controlled trials. One cohort study found a
reduced incidence of violence in the weeks following shelter stay for women
choosing to use the shelter when they were also engaged in other types of help
seeking behaviour compared with women not choosing to stay at the shelter.
Women choosing to stay at the shelter who had not sought help elsewhere
experienced an increase in violence.

¶ Non-specific counselling Two controlled trials and one comparative cohort
study found no effect of counselling compared with no treatment on medical
care utilisation rates, reported exposure to violence and threats of violence, or
depression, anxiety, and self esteem.

DEFINITION Domestic violence, also called intimate partner violence, is actual
or threatened physical or sexual violence, or emotional or psycho-
logical abuse (including coercive tactics) by a current or former
spouse or dating partner (including same sex partners).1 Other
terms commonly used to describe domestic violence include
domestic abuse, spouse abuse, marital violence, and battering.

INCIDENCE/
PREVALENCE

Between 10–69% of women participating in population based
surveys in 48 countries from around the world reported being
physically assaulted by a partner during their lifetime.2 Rates of
assault by a partner are 4.3 times higher among women than men.3

Nearly 25% of surveyed women in the USA reported being physically
and/or sexually assaulted by a current or former partner at some
time during their lives, and 1.5% were victimised during the previous
12 months.3 Rates of violence against pregnant women range from
0.9–20%.4 Between 11.7–24.5% of women in prenatal clinics5–8

and 5.5–17% of women in primary or ambulatory care reported
being abused by a partner in the past year.9–12

AETIOLOGY/
RISK FACTORS

A recent systematic review found that physical domestic violence
toward women is associated with lower levels of education and
unemployment, low family income, marital discord, and with the
partner’s lower level of occupation, childhood experiences of abuse,
witnessing interparental violence, higher levels of anger, depres-
sion, heavy or problem drinking, drug use, jealousy, and lack of
assertiveness with spouse.13 A similar review of research on psy-
chological aggression found that the few demographic and psycho-
logical variables assessed were either inconsistently associated
with psychological domestic violence or were found to be associ-
ated with psychological domestic violence in studies with serious
methodological limitations.14

PROGNOSIS There are few prospective studies documenting the course of
domestic violence and its outcomes. Cross sectional surveys sug-
gest that domestic violence persists for at least two thirds of
women.15,16 Among black and Hispanic people, persistence of
domestic violence seems to be dependent on initial severity.17 For
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all ethnic groups, half of those reporting moderate domestic vio-
lence did not report occurrences of domestic violence at the 5 year
follow up, but for people of black or Hispanic origin reporting severe
domestic violence only a third did not report occurrences of domes-
tic violence at the 5 year follow up. A case control study conducted
in middle class working women found that, compared with non-
abused women, women abused by their partners during the previ-
ous 9 years were significantly more likely to have or report head-
aches (48% v 35%), back pain (40% v 25%), sexually transmitted
diseases (6% v 2%), vaginal bleeding (17% v 6%), vaginal infections
(30% v 21%), pelvic pain (17% v 9%), painful intercourse (13% v

7%), urinary tract infections (22% v 12%), appetite loss (9% v 3%),
digestive problems (35% v 19%), abdominal pain (22% v 11%), and
facial injuries (8% v 1%).18 After adjusting for age, race, insurance
status, and cigarette smoking, a cross sectional survey found that
women experiencing psychological abuse are also more likely to
report poor physical and mental health, disability preventing work,
arthritis, chronic pain, migraine and other frequent headaches,
sexually transmitted infections, chronic pelvic pain, stomach ulcers,
spastic colon, frequent indigestion, diarrhoea, or constipation (see
table 1, p 2369).19

AIMS OF
INTERVENTION

To improve quality of life and psychological and physical wellbeing;
to reduce risk of physical and mental illness, injury, or death.

OUTCOMES Self reported rates of domestic violence, mortality, non-fatal inju-
ries, gynaecological and reproductive/obstetrical complications
(e.g. chronic pelvic pain, miscarriage, recurrent vaginal infections),
chronic disorders that may have a psychosomatic component (e.g.
chronic pain, sleep or eating disorders, or hypertension), and
psychological conditions (e.g. depression, suicide, substance
abuse, anxiety, low self esteem, low self efficacy, or poor assertive-
ness) associated with intimate partner violence, as well as quality of
life, physical and functional status, and adverse effects of treat-
ment. Utilisation of domestic violence services was also considered
as an intermediate outcome. Scales frequently used were the
Severity of Violence Against Women Scale, Spielberger’s 20 item
State-Trait Anxiety Inventory, Hudson’s Index of Self-esteem, Self-
efficacy Scale, Modified Conflict Tactics Scale, Beck Depression
Inventory, and Index of Spouse Abuse Scale (see glossary, p 2367).

METHODS Clinical Evidence search and appraisal July 2003. Clinical Evidence

searched Medline from 1966, Embase from 1980, PsycINFO from
1985, ASSIA from 1987, Cinahl from 1982, MIDIRS from 1990;
Cochrane Library 2002 issue 4 and TRIP database; and identified
systematic reviews, RCTs, other controlled trials, and observational
studies using the following search terms: intimate partner violence,
domestic violence, battered women, woman abuse, woman batter-
ing, family violence, husband to wife violence, marital violence,
battered wives, conjugal violence, spouse abuse, violence against
women, and abused women; and prevention, treatment, or inter-
vention. We excluded public education, system level interventions,
civil protection orders, screening for domestic violence or protocols
focusing on identification of domestic violence victims, as well as
interventions targeting only men (e.g. batterer treatment). Couple
interventions were included only if women participated regularly in
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the intervention and reoccurrence of violence or other outcomes
among women were measured. Given the paucity of studies, none
were excluded because of methodological limitations; however,
when high non-participation, attrition, or high rates of loss to follow
up were found, these are mentioned in the comment sections.

QUESTION What are the effects of interventions initiated by health
care professionals, aimed at female victims of domestic
violence?

OPTION INDIVIDUAL, COUPLE, OR GROUP COUNSELLING

Two controlled trials and one cohort study found no effect of counselling
compared with no treatment on medical care utilisation rates, reported
exposure to violence and threats of violence, or depression, state
anxiety, and self esteem. One controlled trial found that grief resolution
orientated counselling improved self esteem and self efficacy from
baseline, whereas feminist orientated counselling did not. Similarly, one
controlled trial found that cognitive behaviour orientated therapy
improved women’s assertiveness and reduced exposure to abuse from
baseline, whereas non-specific support did not. One RCT and one
controlled trial reported that gender specific or couple therapy reduced
subsequent exposure to violence among couples from baseline, but found
no significant differences between these two types of counselling.

Benefits: Versus no treatment: We found three systematic reviews (search
dates 199720 and 200121,22), which between them identified one
cohort study23 and one controlled trial.24 We found one additional
controlled trial.25 The cohort study (117 women), conducted in
Sweden, evaluated an intervention comprising emergency room
counselling (see glossary, p 2367) by a social worker and psychia-
trist, overnight hospital stay even if not warranted by injuries,
counselling after release, and referrals to social and legal services
offered to women self identified as battered.23 Women receiving
counselling had similar rates of utilisation of somatic and psychiat-
ric care during the 5 year period after treatment compared with
those who declined treatment or withdrew. No numbers or descrip-
tion of types of services were reported. The controlled trial identified
by the systematic reviews (290 pregnant Hispanic women) com-
pared three interventions: unlimited counselling, unlimited counsel-
ling plus a mentor, or a wallet sized resource card.24 Clinics were
assigned randomly (see comment). Women in all three groups
reported a decrease in levels of violence and threats of violence at
follow up 2 months postpartum, which was sustained through follow
up at 6, 12, and 18 months. The trial found no significant difference
in severity of violence between either type of counselling group and
resource card intervention (mean on the Severity of Violence
Against Women Scale [see glossary, p 2368]: 34.7 for counselling
plus mentor v 39.5 for unlimited counselling only v 38.2 for
resource card; see note below for explanation of this score).
Physical violence and threats of violence scores remained consist-
ently lower at each follow up for the counselling plus mentor group
(but not reaching statistical significance), whereas scores for
women in the counselling only group were consistently higher than
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those in the resource card group. The additional controlled trial (33
women in two shelters in South Korea) compared a problem
solving/empowerment group intervention versus no intervention.25

Anxiety proneness scores (measured using Spielberger’s 20 item
State Trait Anxiety Inventory [see glossary, p 2368]) decreased
significantly in the intervention group compared with the control
group (size of change from pre-test to post-test: –11.81 v –0.35;
P < 0.01), but there were no significant differences between
groups in current levels of anxiety (–9.88 v –9.35; P = 0.91), self
esteem (measured using Rosenberg’s Self-esteem Scale [see glos-
sary, p 2367]: 1.56 v 1.29; P = 0.84), or depression (measured
using the CES-D [see glossary, p 2367]: –13.31 v –5.76;
P = 0.13). Grief resolution orientated counselling versus
feminist orientated counselling: We found one systematic
review22 (search date 2001, 1 quasi-randomised trial, 20 women).
In the trial included in the review,26 women requesting counselling
at a battered women’s programme were alternately allocated to
grief resolution or feminist orientated individual counselling for 8
weeks. Women in both groups improved based on pre–post evalu-
ation with Hudson’s Index of Self-esteem (see glossary, p 2367)
and a Self-efficacy Scale (see glossary, p 2368). Pre–post score
differences were statistically significant only for women in the grief
resolution orientated group for both self esteem (66.9 v 53.5;
P < 0.01) and self efficacy (63.3 v 74.7; P < 0.01), whereas
women in the feminist orientated group showed no significant
changes between pre- and post-intervention scores (self esteem:
45.7 v 39.5; self efficacy: 68.4 v 77.7). Differences between
treatments were not reported. Cognitive behaviour orientated
counselling We found one controlled trial (20 women in Colombia,
aged 19–50 years) that compared 20 twice weekly 3 hour sessions
of cognitive behavioural treatment versus non-structured support
group.27 Two women in the cognitive behavioural therapy group and
four in the non-structured support group reported new episodes of
domestic violence after the intervention began. Levels of assertive-
ness improved significantly in the intervention group (from pre- to
post-intervention; P < 0.05), whereas in the control group they did
not. Differences between treatments were not reported. Group
counselling versus individual couple counselling: One system-
atic review (search date 1997) identified one controlled trial (68
couples).20 It found no difference between group and individual
couple intervention in reduction in physical violence or in psycho-
logical wellbeing. Withdrawal rates were higher in the group pro-
gramme. Gender specific versus couple counselling: We iden-
tified one RCT28 and one non-randomised controlled trial (124
couples) comparing gender specific counselling versus couple
counselling.29 In the RCT, 49 couples who indicated a desire to
remain in their current relationship were randomly assigned to
gender specific counselling or couple counselling.28 There were no
differences in victims’ reports of subsequent physical violence at
6 month follow up for 26 (62%) of the couples (reports: 8.3%
among couple therapy participants v 7.1% for gender specific
therapy; P = 0.91). In the non-randomised controlled trial, volun-
teer married and intact couples who reported at least two acts of
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husband to wife physical aggression (75 couples), excluding cou-
ples with alcohol dependence, mental disease, and who reported
severe injuries, or women who feared their partner, were alternately
assigned to couple therapy or gender specific therapy.29 The past
year prevalence of husband to wife physical aggression was reduced
from 100% before treatment to 74% after treatment (P < 0.01) in
both groups, based on the Modified Conflict Tactics Scale (see
glossary, p 2367). With both treatments, there were significant
decreases from pre-treatment scores to 1 year follow up in husband
to wife psychological aggression (93.37 to 44.79; P < 0.005) and
mild (19.31 to 8.63; P < 0.001) and severe physical aggression
(3.34 to 1.71; P < 0.05), as well as wives’ depression on the Beck
Depression Inventory (see glossary, p 2367) (12.39 to 8.79;
P < 0.005), with no differences between treatments. Women in
couples group therapy reported that physical aggression resulted
from content discussed in 2% of the sessions, with no differences
between treatments.

Harms: No harms were reported for individual or group counselling. How-
ever, a potential harm of any intervention targeting victims of
domestic violence is escalation of violence as a result of reprisal.
Qualitative assessment of weekly reports did not support the belief
that women who received couple counselling were placed in any
further danger than those who attended individual therapy.28

Comment: It is unclear whether the controlled trial comparing counselling
versus no intervention was an RCT because the allocation method
was not described.24 Rotating assignment to groups may have
increased the possibility of contamination across groups. In the
quasi-randomised trial comparing grief orientated versus feminist
orientated counselling, the scoring range was unclear, and the
authors did not indicate whether the original 14 point Lickert scale
was used.26 The trial conducted in South Korea, comparing a group
problem solving/empowering intervention versus no intervention,
had high withdrawal rates (47% in group intervention v 43% in the
no intervention group).25 In the second trial comparing gender
specific interventions versus couple intervention, two thirds of
eligible couples declined to participate.29 In addition, 67% of the
participants withdrew at the start or dropped out during treatment or
before follow up.

OPTION ADVOCACY

One RCT and one non-randomised controlled trial found that advocacy
reduced reabuse compared with no treatment. The RCT also found an
improvement in women’s quality of life with advocacy compared with no
treatment. One controlled trial in pregnant Hispanic women found no
significant difference in rates of reabuse between combined counselling
plus mentoring (similar to advocacy) and a resource card, but found that
counselling plus mentoring slightly reduced rates of reabuse compared
with unlimited counselling.

Benefits: Versus no treatment: We found one systematic review30 (search
date 2002, 1 RCT,31 278 women) and one additional non-
randomised controlled trial.32 The RCT included in the review
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allocated 278 battered women leaving shelter stay either to a
trainee advocate or to a control group.31 Advocates worked with
participants for about 6.4 hours each week over a 10 week period.
It found significant reductions in psychological abuse and increases
in quality of life at 6, 12, 18, and 24 months of follow up, but it
found no significant change from baseline for depression. The RCT
reported no significant differences between groups for psychologi-
cal abuse or depression, but found that advocacy significantly
improved quality of life (P = 0.01) and reduced reabuse at 24
months compared with control (reabuse rate: 76% with advocacy v

89% with control; P < 0.01). The additional non-randomised con-
trolled trial (81 women seeking temporary restraining orders with
incomes below the poverty line and access to a telephone, who had
no obvious mental disorder, were not already represented by an
attorney, or receiving extensive violence related resources) allo-
cated 22 women to law school advocates and 59 to standard court
services without an advocate.32 Women assisted by advocates
reported less physical reabuse (5% v 25%) and psychological
reabuse (10% v 47%) compared with women receiving standard
court services at 6 months of follow up. Versus counselling: We
found one systematic review (search date 2001, 1 controlled
trial,24 290 pregnant Hispanic women).22 The controlled trial com-
pared unlimited counselling plus a mentor (who might be consid-
ered to have acted as an advocate) versus unlimited counselling
only versus a resource card.24 Participants in all three groups
reported a reduction in levels of violence and threats of violence at
follow up 2 months postpartum. Although women receiving unlim-
ited counselling plus mentoring reported less physical violence than
women receiving unlimited counselling only (mean on the Severity
of Violence Against Women Scale [see glossary, p 2368] adjusted
for entry scores: 34.7 v 39.5; P < 0.05), neither of these interven-
tions had significantly different results compared with women
receiving only a resource card. There were no differences at 6, 12,
or 18 month follow up assessments.

Harms: No harms were reported. However, a potential harm for any inter-
vention targeting victims of domestic violence is escalation of
violence as a result of reprisal.

Comment: In the additional controlled trial (81 women below the poverty line),
41% of those approached did not consent to participate.32 An
additional 13% did not appear for their first appointment. Assign-
ment to the intervention group was based on women’s acceptance
of free legal representation from a law student. The RCT31 evaluated
the effect of advocacy for women exiting shelters, and the control-
led trial involving women below the poverty line utilised law school
advocates in a legal setting (interventions not available in a health-
care setting).32 Although referral to an advocate (usually available
at community based intimate partner violence services) at any time
was considered an intervention to which a healthcare professional
could potentially refer a victim; the extent to which the effectiveness
of these interventions for women exiting shelter or women seeking
restraining orders can be generalised to women in other conditions
is unknown.
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OPTION SHELTERS

We found no reliable controlled trials. One cohort study found a reduced
incidence of violence in the weeks after shelter stay for women choosing
to use the shelter when they were also engaged in other types of help
seeking behaviour compared with women not choosing to stay at the
shelter. Women choosing to stay at the shelter who had not sought help
elsewhere experienced an increase in violence.

Benefits: We found one systematic review (search date 1997), which found
no reliable studies.20

Harms: The systematic review identified one cohort study (243 women),
which found that violence increased among women staying at
shelters who had not sought other types of help.33 However, women
choosing shelters had previously experienced twice as much vio-
lence as those not choosing shelters.

Comment: The systematic review identified one cohort study (243 women) in
women who spontaneously went to a shelter (see glossary, p 2368)
and women sent by the prosecutors’ offices compared those who
voluntarily chose to stay at the shelter compared with those who
chose not to stay. 33 Stay ranged from 1–30 days. The study found
that women choosing shelter and not seeking any other help were
more likely to experience new episodes of violence during the
6 weeks after leaving the shelter compared with those who did not
choose to stay at the shelter (OR 1.8; P = 0.13, after adjusting for
initial risk of violence, days outside the shelter, and attrition).
However, in women who engaged in at least one other type of help
seeking behaviour, shelter use reduced the risk of new violence
compared with shelter non-use (OR 0.6; P < 0.05), suggesting that
shelter stay is only effective when women use other resources.
Conclusions must be drawn carefully from this study because losses
to follow up were 36%, and results were based on subgroup
analyses.33 In the study, help seeking behaviour was defined as the
number of distinct kinds of help seeking actions taken during the 6
months before the baseline interview and included previous shelter
stay, calling the police, trying to get a restraining order, seeking
criminal justice prosecution, seeking counselling, and trying to get
help from legal aid or a private attorney.20

OPTION PEER SUPPORT GROUPS

We found no systematic reviews, RCTs, non-randomised controlled trials,
or cohort studies of peer support groups in women experiencing domestic
violence.

Benefits: We found no RCTs, non-randomised controlled trials, or cohort
studies of peer support groups (see glossary, p 2367) in women
experiencing domestic violence.

Harms: We found no RCTs, non-randomised controlled trials, or cohort
studies.

Comment: None.
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OPTION SAFETY PLANNING

One RCT found that providing telephone sessions on safe behaviour in
addition to usual care increased safe behaviour at 6 months compared
with usual care alone. We found limited evidence from one
non-randomised controlled trial in pregnant women that helping
participants to make a safety plan reduced spouse abuse and increased
safe behaviour at 12 months.

Benefits: We found one systematic review (search date 2002, 1 RCT, and 1
non-randomised trial).30 The RCT (150 English and Spanish speak-
ing women recruited from a family violence unit in an urban District
Attorney’s office) compared standard services offered by the District
Attorney’s office versus standard services plus six telephone ses-
sions on safety behaviours.34 The RCT found that additional ses-
sions on safety behaviours improved safety behaviour compared
with standard treatment at 3 and 6 months (safety behaviours were
assessed using the Safety Behaviour Checklist of 15 behaviours,
adjusted for relevance [e.g. if no firearms in the home, adopting the
safety behaviour of removing the firearm was not applicable]; mean
increase of two safety behaviours for sessions v standard care;
effect size 0.91 at 3 months and 0.64 at 6 months). In the
non-randomised trial included in the review, 199 pregnant women
attending public prenatal clinics who had been physically or sexually
assaulted in the past year by their partner were recruited consecu-
tively first into the control group to receive standard prenatal care
(67 women) and then into the safety planning group (132
women).35 Women in the control group received a wallet sized
resource card with information on community resources. In the
safety planning group, trained nurses helped participants to prepare
a safety plan and provided them with information on applying for
legal protection orders and filing for criminal charges, as well as
community resource phone numbers. This information was pro-
vided during three evenly spaced sessions throughout pregnancy
and was reinforced with a brochure at the end of each session. After
adjusting for entry levels of violence, women in the safety planning
group reported less ongoing physical and non-physical abuse on the
Index of Spouse Abuse Scale (see glossary, p 2367) at 12 months
(37.6 v 56.9; P = 0.007), and fewer threats and instances of
actual violence on the Severity of Violence Against Women Scale
(see glossary, p 2368) at 6 months (threats score 27.3 v 33.4;
actual violence 33.1 v 35.9) and 12 months (threats score 27.0 v

33.6; actual violence 32.6 v 37.1) compared with women in the
control group (P = 0.052), although it is unclear to which compari-
son the statistical test refers to. At 12 months, the safety planning
group had used significantly more relevant safety behaviours than
women in the control group (P < 0.001).

Harms: None reported. However, a potential harm for any intervention
targeting victims of domestic violence is escalation of violence as a
result of reprisal. In the RCT, one woman committed suicide after 3
weeks. The study did not report which treatment she was assigned.
However, it is not clear that the suicide was related to treatment.34
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Comment: The RCT recruited participants from a district attorney’s office, a
setting to which healthcare providers may refer people who have
experienced domestic violence.34 Less than 3% of women refused
to participate (4/154). Nearly all women completed the study at 6
months (149/150). The occurrence of intimate partner violence
during the trial was not assessed. The intervention ceased at 8
weeks, and a subsequent assessment of effect size showed a
decrease between 3–6 months. The authors noted that this may
reflect a ceiling effect or a need for reinforcement with additional
intervention services. In the non-randomised study, the intervention
group was recruited during prenatal care, whereas the comparison
group was recruited postpartum.35 The influence of different peri-
ods of recruitment on recall of abuse was not explored.

GLOSSARY
Advocacy involves providing information to a client on her legal, medical, and
financial options; facilitating her access to and utilisation of community resources
such as shelters, counselling, and protection orders; accessing and mobilising her
natural support networks; assisting in goal setting and making choices; validating
her feelings of being victimised; and providing emotional support.6

Beck Depression Inventory in its short version has 13 items. Scores above 4
indicate increasing levels of depression.
CES-D (Centers for Epidemiological Studies Depression) Scale Twenty item 4
point Lickert scale, with scores that range from 0 to 60. Higher scores indicate
more symptoms of depression.
Counselling usually involves professional guidance in solving a client’s problems.
Counselling services tend to focus on providing information rather than the use of
psychological techniques. However, counselling, as used in one of the controlled
trials referred to above,25 may also include referral to services and assistance in
accessing these services (overlapping with advocacy).
Hudson’s Index of Self-esteem Scores vary from 0–100. Higher scores indicate
lower self esteem.
Index of Spouse Abuse Scale is a 30 item, self report scale measuring the
frequency with which respondents have experienced 11 types of physical abuse
and 19 types of non-physical abuse inflicted by a male partner. In scoring the
measure, items are weighted differentially based on severity. Scores range from
0–100 on each subscale, with high scores indicating high frequency of severe
abuse and low scores indicating relative absence of abuse.
Modified Conflict Tactics Scale (CTS2) has 78 items measuring the frequency
(on an 8 point scale from never to more than 20 times) with which partners engage
in psychological and physical attacks on each other.
Peer support groups Sometimes facilitated by a professional, peer support
groups are hypothesised to help women exposed to domestic violence by reducing
social isolation (risk factor for or effect of domestic violence) and providing
encouragement and support, for example by allowing women to see that they are
not alone in their experience and that there are available alternatives to changing
their situation.
Rosenberg’s Self-esteem Scale A 10 item scale with a four point response
format resulting in a score range of 10 to 40, with higher scores representing higher
self steem.
Safety planning helps participants to identify behaviours that might signal
increased danger and prepare, ahead of time, codes of communication with family
or friends, as well as needed documents, keys, and clothing should a quick exit
become necessary.

Domestic violence towards women
W

om
en’s

health
2367

 BMJ Publishing Group Ltd 2004



Self-efficacy Scale Scores on the original 23 item scale vary from 14 to 322,
with a mean of 230 ± 39. Higher scores indicate higher self efficacy.27

Severity of Violence Against Women Scale Scores on the physical violence
component range from 27 to 108, where 27 would equal never being exposed to
any of the behaviours and 108 would equal being exposed many times to all of the
behaviours in the inventory.
Shelters provide housing, food, and clothing, usually for 30–90 days, to victims
and their children under 12 who leave their abuser. Many shelters also offer
individual or group therapy or counselling, advocacy, child care, job training, and
assistance in finding transitional housing.
Spielberger’s 20 item State-Trait Anxiety Inventory Scores range from
20–80, where 20 equals not feeling like that at all (state anxiety) or ever (trait
anxiety) and 80 would equal feeling like that very much (state anxiety) or always
(trait anxiety).

Substantive changes
Advocacy One systematic review added;30 conclusions unchanged.
Safety planning One RCT added.34 Intervention recategorised as Likely to be
beneficial.
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TABLE 1 Risks for reported conditions in women experiencing
psychological abuse (see text, p 2359).19

Complaint RR (95% CI)
Poor physical health 1.69 (1.20 to 2.29)
Poor mental health 1.74 (1.07 to 2.73)
Disability preventing work 1.49 (1.06 to 2.14)
Arthritis 1.67 (0.20 to 2.22)
Chronic pain 1.91 (1.49 to 2.36)
Migraine 1.54 (1.16 to 1.93)
Other frequent headaches 1.41 (1.05 to 1.82)
Sexually transmitted infections 1.82 (1.19 to 2.68)
Chronic pelvic pain 1.62 (1.03 to 2.48)
Stomach ulcers 1.72 (1.02 to 2.84)
Spastic colon 3.62 (1.63 to 7.50)
Frequent indigestion, diarrhoea, or
constipation

1.30 (1.03 to 1.63)
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Dysmenorrhoea
Search date February 2003

Michelle Proctor and Cynthia Farquhar

QUESTIONS

Effects of treatments for dysmenorrhoea . . . . . . . . . . . . . . . . . . . .2372

INTERVENTIONS

Beneficial
Non-steroidal anti-inflammatory

drugs (other than aspirin) .2374

Likely to be beneficial
Aspirin, paracetamol, and

compound analgesics. . . . .2373
Magnesium . . . . . . . . . . . . .2380
Thiamine . . . . . . . . . . . . . . .2381
Toki-shakuyaku-san (herbal

remedy) . . . . . . . . . . . . . .2382
Topical heat (about 39 °C) . . .2385
Transcutaneous electrical nerve

stimulation . . . . . . . . . . . .2383
Vitamin E . . . . . . . . . . . . . . .2381

Unknown effectiveness
Acupuncture . . . . . . . . . . . . .2372
Behavioural interventions. . . .2378
Combined oral

contraceptives . . . . . . . . . .2379
Fish oil . . . . . . . . . . . . . . . . .2379
Herbal remedies (other than

toki-shakuyaku-san) . . . . . .2382
Surgical interruption of pelvic

nerve pathways . . . . . . . . .2385
Vitamin B12 . . . . . . . . . . . . .2381

Unlikely to be beneficial
Spinal manipulation . . . . . . .2382

See glossary, p 2386

Key Messages

¶ Non-steroidal anti-inflammatory drugs (other than aspirin) Two system-
atic reviews have found that naproxen, ibuprofen, mefenamic acid, valdecoxib,
and rofecoxib reduce pain compared with placebo. It remains unclear from
direct comparisons which non-steroidal anti-inflammatory drugs have better
efficacy or safety. One systematic review found that naproxen reduced pain
more and was associated with fewer adverse effects than co-proxamol. It also
found that mefenamic acid reduced symptoms more than co-proxamol.

¶ Aspirin, paracetamol, and compound analgesics One systematic review
found that aspirin was more effective for pain relief than placebo, but less
effective than naproxen or ibuprofen. The review found no significant difference
between paracetamol compared with placebo, aspirin, or ibuprofen in pain
relief, although some of the RCTs may have been too small to rule out clinically
important differences. It found limited evidence that co-proxamol reduced pain
compared with placebo.

¶ Magnesium One systematic review found limited evidence from two out of
three small RCTs that magnesium reduced pain after 5–6 months compared
with placebo. A third RCT found no significant difference.

¶ Thiamine One large RCT identified by a systematic review found that thiamine
reduced pain after 60 days compared with placebo.

¶ Toki-shakuyaku-san (herbal remedy) One systematic review found limited
evidence that toki-shakuyaku-san reduced pain after 6 months compared with
placebo and that it reduced the need for additional medication with diclofenac.

¶ Topical heat One RCT found topical heat (about 39 °C) treatment to be as
effective as ibuprofen and more effective than placebo in reducing pain.
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¶ Transcutaneous electrical nerve stimulation One systematic review found
limited evidence from small RCTs that high frequency transcutaneous electrical
nerve stimulation reduced pain compared with placebo transcutaneous elec-
trical nerve stimulation. We found insufficient evidence from small RCTs to
assess effects of low frequency transcutaneous electrical nerve stimulation
compared with other or no treatment.

¶ Vitamin E One RCT found limited evidence that vitamin E reduced pain
compared with placebo.

¶ Acupuncture One systematic review of one small RCT found insufficient
evidence to compare acupuncture with placebo or no treatment.

¶ Behavioural interventions We found insufficient evidence from two poor
quality RCTs about the effects of behavioural interventions.

¶ Combined oral contraceptives One systematic review found insufficient
evidence about the effects of combined oral contraceptives versus placebo for
pain relief.

¶ Fish oil One small RCT identified by a systematic review and one additional RCT
found limited evidence that fish oil reduced pain and symptoms after 1–3
months compared with placebo.

¶ Herbal remedies (other than toki-shakuyaku-san) We found no RCTs of
other herbal remedies.

¶ Surgical interruption of pelvic nerve pathways One small RCT found limited
evidence suggesting that laparoscopic uterine nerve ablation increased pain
relief compared with diagnostic laparoscopy. Another RCT found that laparo-
scopic uterine nerve ablation reduced pain at 12 months compared with
laparoscopic presacral neurectomy. It found no significant difference in pain
relief between treatments at 3 months. It also found increased constipation
with laparoscopic uterine nerve ablation.

¶ Vitamin B12 We found no RCTs that compared vitamin B12 with placebo. One
small RCT found insufficient evidence for vitamin B12 compared with advice to
follow a low fat vegetarian diet.

¶ Spinal manipulation One systematic review has found inconclusive evidence
on the effects of spinal manipulation compared with placebo or no treatment in
pain relief.

DEFINITION Dysmenorrhoea is painful menstrual cramps of uterine origin. It is
commonly divided into primary dysmenorrhoea (pain without
organic pathology) and secondary dysmenorrhoea (pelvic pain
associated with an identifiable pathological condition, such as
endometriosis [see endometriosis, p 2391] or ovarian cysts). The
initial onset of primary dysmenorrhoea is usually shortly after
menarche (6–12 months) when ovulatory cycles are established.
Pain duration is commonly 8–72 hours and is usually associated
with the onset of menstrual flow. Secondary dysmenorrhoea can
also occur at any time after menarche, but may arise as a new
symptom during a woman’s fourth and fifth decade, after the onset
of an underlying causative condition.1

INCIDENCE/
PREVALENCE

Variations in the definition of dysmenorrhoea make it difficult to
determine prevalence precisely. However, various types of study
have found a consistently high prevalence in women of different
ages and nationalities. One systematic review (search date 1996)
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of the prevalence of chronic pelvic pain, summarising both commu-
nity and hospital surveys, estimated prevalence to be 45–95%.2

Reports focus on adolescent girls and generally include only primary
dysmenorrhoea, although this is not always specified. Studies of
prevalence are summarised in table 1, p 2389.

AETIOLOGY/
RISK FACTORS

A longitudinal study of a representative sample of women born in
1962 found that severity of dysmenorrhoea was significantly asso-
ciated with duration of menstrual flow (average duration of men-
strual flow was 5.0 days for women with no dysmenorrhoea and 5.8
days for women with severe dysmenorrhoea: where severe dysmen-
orrhoea was defined as pain that did not respond well to analgesics
and clearly inhibited daily activity; P < 0.001; WMD –0.80, 95% CI
–1.36 to –0.24); younger average menarcheal age (13.1 years in
women without dysmenorrhoea v 12.6 years in women with severe
dysmenorrhoea; P < 0.01; WMD 0.50, 95% CI 0.09 to 0.91); and
cigarette smoking (41% of smokers and 26% of non-smokers
experienced moderate or severe dysmenorrhoea).9 There is also
some evidence of a dose–response relationship between exposure
to environmental tobacco smoke and increased incidence of
dysmenorrhoea.10

PROGNOSIS Primary dysmenorrhoea is a chronic recurring condition that affects
most young women. Studies of the natural history of this condition
are sparse. One longitudinal study in Scandinavia found that pri-
mary dysmenorrhoea often improves in the third decade of a
woman’s reproductive life, and is also reduced after childbirth.9 We
found no studies that reliably examined the relationship between
the prognosis of secondary dysmenorrhoea and the severity of
underlying pathology such as endometriosis.

AIMS OF
INTERVENTION

To relieve pain from dysmenorrhoea, with minimal adverse effects.

OUTCOMES Pain relief, measured either by a visual analogue scale (see glos-
sary, p 2387), other pain scales, or as a dichotomous outcome
(pain relief achieved yes/no); overall improvement in dysmenor-
rhoea measured by change in dysmenorrhoeic symptoms either self
reported or observed, quality of life scales, or other similar meas-
ures such as the Menstrual Distress or Menstrual Symptom Ques-
tionnaires; adverse effects of treatment (incidence and type of
adverse effects); proportion of women requiring analgesics in addi-
tion to their assigned treatment; proportion of women reporting
activity restriction or absences from work or school and hours or
days of absence as a more selective measure.

METHODS Clinical Evidence search and appraisal February 2003.

QUESTION What are the effects of treatments for dysmenorrhoea?

OPTION ACUPUNCTURE

One systematic review of one small RCT found insufficient evidence to
compare acupuncture with placebo or no treatment.
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Benefits: We found one systematic review of acupuncture for primary dys-
menorrhoea (search date 2001, 1 RCT, 43 women).11 The RCT
included in the systematic review compared weekly acupuncture
during three menstrual cycles a month for 3 months versus three
other treatments: placebo acupuncture (see glossary, p 2387);
monthly medical visits; or no medical visits. Outcomes were
assessed after 3 months using non-validated pain scales and
symptom questionnaires, and improvement was defined as a
reduction in pain by more than half the admission score. It found
that acupuncture significantly increased the proportion of women
with reduced pain compared with other treatment (10/11 [91%]
with acupuncture v 4/11 [36%] with placebo acupuncture v 1/10
[10%] with monthly medical visits v 2/11 [18%] with no medical
treatment; P < 0.05 for acupuncture v all other treatments).

Harms: The RCT identified by the review did not address harms of
acupuncture.12

Comment: The scale used to assess outcomes in the RCT identified by the
review does not seem to be validated.11 We found no evidence of
statistical adjustment for multiple comparisons (such as Bonferro-
ni’s correction) in the published paper.12 The review identified a
second RCT comparing different modalities of acupuncture.11

OPTION ASPIRIN, PARACETAMOL, AND COMPOUND ANALGESICS

One systematic review found that aspirin was more effective for pain
relief than placebo, but less effective than naproxen or ibuprofen. The
review found no significant difference between paracetamol compared
with placebo, aspirin, or ibuprofen in pain relief, although some of the
RCTs may have been too small to rule out clinically important differences.
It found limited evidence that co-proxamol reduced pain compared with
placebo.

Benefits: We found one systematic review (search date 1997, 13 RCTs) of
the effects of analgesics in primary dysmenorrhoea (see table 2,
p 2390), which compared analgesics versus placebo, versus each
other, or versus non-steroidal anti-inflammatory drugs.13 Aspirin
versus placebo: The review identified eight RCTs comparing aspirin
versus placebo (486 women, 650 mg 4 times daily). The review
found that aspirin was significantly more effective than placebo for
pain relief (proportion of women with at least moderate pain relief,
5 RCTs: RR 1.60, 95% CI 1.12 to 2.29; NNT 10, 95% CI 5 to 50).
It also found no significant difference between aspirin and placebo
in the need for additional medication or restriction of daily activity
and absence from work (additional medications, 3 RCTs: RR 0.79,
95% CI 0.58 to 1.08; restriction of activity, 3 RCTs: RR 0.82, 95%
CI 0.64 to 1.04; absence from work, 1 RCT: RR 1.28, 95% CI 0.24
to 6.76).13 Paracetamol versus placebo: One RCT identified by
the review found no significant difference between paracetamol
(500 mg 4 times daily) and placebo in pain relief (proportion of
women with at least moderate pain relief; 35 women; RR 1.00,
95% CI 0.28 to 3.63).13 Co-proxamol versus placebo: One RCT
identified by the review found that co-proxamol (see glossary,
p 2386) significantly increased the proportion of women with at
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least moderate pain relief compared with placebo (72 women;
650 mg/65 mg 4 times daily; RR 3.72, 95% CI 2.13 to 6.52).13

Paracetamol versus aspirin: One RCT (35 women) identified by
the review compared aspirin (500 mg 4 times daily) versus para-
cetamol (500 mg 4 times daily). It found no significant difference in
pain relief (10 cm visual analogue scale (see glossary, p 2387):
median change from baseline 1.6 cm, 95% CI 0.4 cm to 3.3 cm
with paracetamol v 1.2 cm, 95% CI 0 cm to 2.7 cm with aspirin).
Aspirin or paracetamol or co-proxamol versus non-steroidal
anti-inflammatory drugs: See benefits of non-steroidal anti-
inflammatory drugs, p 2374.

Harms: The most common adverse effects described by the review were
nausea or abdominal discomfort, headaches, and dizziness.13

Adverse effects occurred in 7–17% of women taking aspirin versus
3–17% of women taking placebo. The review found no difference
between aspirin or paracetamol compared with placebo in the
frequency of adverse effects (any adverse effect for aspirin v

placebo: RR 1.31, 95% CI 0.79 to 2.17; any adverse effect for
paracetamol v placebo: RR 1.00, 95% CI 0.36 to 2.75).

Comment: Most RCTs included in the systematic review were short (usually only
1 menstrual cycle on each treatment), small, and used a crossover
design without a washout period. All of the RCTs (except 1 of
co-proxamol versus naproxen) used double blinding. All the RCTs
used oral administration of treatment in the form of tablets or
capsules. Negative RCTs may have been too small to rule out
clinically important differences.

OPTION NON-STEROIDAL ANTI-INFLAMMATORY DRUGS (OTHER
THAN ASPIRIN)

Two systematic reviews and subsequent RCTs have found that naproxen,
ibuprofen, mefenamic acid, valdecoxib, and rofecoxib reduced pain
compared with placebo. It remains unclear from direct comparisons which
non-steroidal anti-inflammatory drugs have better efficacy or safety. One
systematic review found that naproxen reduced pain more and was
associated with fewer adverse effects than co-proxamol. It also found
that mefenamic acid reduced symptoms more than co-proxamol.

Benefits: We found two systematic reviews13,14 and six subsequent RCTs of
the effects of non-steroidal anti-inflammatory drugs (NSAIDs) in
primary dysmenorrhoea.15–20 The first systematic review (search
date 1997, 46 RCTs, 2733 women) evaluated the effects of
naproxen (23 RCTs, 1728 women), ibuprofen (18 RCTs, 748
women), and mefenamic acid (5 RCTs, 257 women).13 The second
systematic review (search date not stated, 1 RCT) assessed
rofecoxib, a cyclo-oxygenase-2 selective NSAID, versus placebo or
versus naproxen in people with primary dysmenorrhoea.14 Versus
placebo: The first systematic review found that all three NSAIDs
significantly increased proportion of women with at least moderate
pain relief compared with placebo (naproxen, 13 RCTs: RR 3.17,
95% CI 2.72 to 3.67; NNT 3, 95% CI 2 to 4; ibuprofen, 9 RCTs:
RR 2.41, 95% CI 1.58 to 3.68; NNT 3, 95% CI 2 to 4; mefenamic
acid, 3 RCTs: RR 2.03, 95% CI 1.65 to 2.48; NNT 3, 95% CI 2 to 5).
The use of additional analgesics was significantly reduced for all
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NSAIDs versus placebo. Women taking naproxen were 60% less
likely to use additional analgesics (10 RCTs; RR 0.4, 95% CI 0.3 to
0.4); those taking ibuprofen were 70% less likely (2 RCTs; RR 0.23,
95% CI 0.13 to 0.41); and those on mefenamic acid were 35% less
likely (1 RCT; RR 0.65, 95% CI 0.52 to 0.80). Restriction of daily life
was significantly less for naproxen and ibuprofen (naproxen, 1 RCT:
RR 0.65, 95% CI 0.52 to 0.80; ibuprofen, 3 RCTs: RR 0.26, 95%
CI 0.16 to 0.42). Absence from work or school was significantly
reduced with naproxen but not with ibuprofen (naproxen, 7 RCTs:
RR 0.29, 95% CI 0.13 to 0.66; ibuprofen, 1 RCT: RR 0.14, 95%
CI 0.02 to 1.10).13 The RCT identified by the second review (127
women) compared four treatments: rofecoxib 25 mg/day; rofecoxib
(50 mg loading dose then 25 mg/day); naproxen sodium (550 mg
every 12 hours); and placebo over four consecutive cycles.14 It
found that both doses of rofecoxib and naproxen provided more
pain relief compared with placebo (pain relief measured by combin-
ing the TOPAR8 scales over 4 menstrual cycles [total pain relief
scores to 8 hours]; P < 0.006 for all treatments v placebo). The first
subsequent RCT (69 women) found that niflumic acid (750 mg/day
for 3 days) significantly increased the proportion of women who had
complete remission or more than 50% remission of pain on day 3 of
treatment compared with placebo (26/30 [87%] with niflumic acid
v 15/31 [48%] with placebo; RR 1.73, 95% CI 1.17 to 2.57; NNT 3,
95% CI 2 to 5).15 The second subsequent RCT (crossover design;
57 women) compared four treatments: bromfenac (10 or 50 mg/
day), naproxen (550 mg loading dose, then 275 mg repeat doses 4
hourly as needed), and placebo.16 It found that women taking
bromfenac (10 or 50 mg/day) or naproxen had significantly less
pain than women taking placebo after three days of treatment in
one cycle (P < 0.05 for all comparisons v placebo). The third
subsequent RCT (crossover design; 52 women) compared six hourly
doses of dexketoprofen 12.5 or 25 mg, racemic ketoprofen 25 mg,
and placebo.17 It found that after 1 day of treatment pain relief was
better in the three treatment groups compared to placebo
(P < 0.05 for all treatment groups v placebo). The fourth subse-
quent RCT (crossover design; 24 women) found that lysine clonixi-
nate or ibuprofen increased the proportion of women with total pain
relief compared with placebo (10/24 [42%] with lysine clonixinate v

9/24 [38%] with ibuprofen v 2/24 [8%] with placebo; active
treatment versus placebo; P < 0.001).18 However, results were
difficult to interpret because no pre-crossover results were reported.
The sixth subsequent RCT (crossover design; 96 women) compared
valdecoxib (20 mg or 40 mg every 12 hours) versus naproxen
sodium (550 mg every 12 hours) versus placebo.20 It found that
valdecoxib significantly reduced pain 8 and 12 hours after the first
dose compared with placebo (P < 0.01 for 20 mg dose and
P < 0.001 for 40 mg dose). It also found that naproxen sodium
significantly reduced pain compared with placebo (P < 0.001).
However, results were difficult to interpret because no pre-crossover
results were reported. Comparison of NSAIDs: The first systematic
review identified 5 RCTs comparing different NSAIDs.13 Three RCTs
identified by the review found no significant difference in pain relief
between naproxen (550 mg loading dose followed by 275 mg) and
ibuprofen (400 mg) (proportion of women with at least moderate
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pain relief: pooled RR 1.1, 95% CI 0.8 to 1.5). One RCT identified
by the review found that naproxen (550 mg loading dose followed by
275 mg) significantly increased pain relief compared with
mefenamic acid (500 mg followed by 250 mg) (proportion of
women with at least moderate pain relief: RR 2.4, 95% CI 1.4 to
4.1). Another RCT identified by the review found no significant
difference in pain relief between ibuprofen 400 mg and mefenamic
acid 250 mg (no RR or P values provided). The second subsequent
RCT (crossover design; 57 women) compared bromfenac 50 mg/
day, bromfenac 10 mg/day, naproxen sodium (550 mg loading
dose, then 275 mg repeat doses 4 hourly as needed), and placebo
measuring outcomes with a categorical scale (described in the
study, no information of validation).16 No significant differences
were found in pain scores between the three treatment groups after
day one of treatment (P > 0.05). The third subsequent RCT
(crossover design; 52 women) compared six hourly doses of dexke-
toprofen 12.5 mg, dexketoprofen 25 mg, racemic ketoprofen
25 mg, and placebo using a visual analogue scale (see glossary,
p 2387).17 It found no difference in pain scores between the three
treatment groups after 3 days of treatment in one cycle (P > 0.05),
and all treatments reduced pain significantly more than placebo
(P < 0.05). The fourth subsequent RCT (crossover design; 24
women) found no significant difference in the proportion of women
with total pain relief between lysine clonixinate and ibuprofen
(10/24 [42%] with lysine clonixinate v 9/24 [38%] with ibuprofen;
P > 0.05). However, results were difficult to interpret because no
pre-crossover results were reported. The fifth subsequent RCT (308
women) compared nimesulide 100 mg and diclofenac 50 mg taken
up to three times daily as needed over two menstrual cycles. It
found no significant difference in the proportion of women who
rated the treatment as “good” or “very good” at the end of each
menstrual cycle (85.5% with nimesulide v 81.0% with diclofenac;
RR 1.05, 95% CI 0.95 to 1.16).19 The sixth subsequent RCT
(crossover design; 96 women) found no significant difference in
pain relief between valdecoxib 40 mg and naproxen sodium 550 mg
(P > 0.05). However, results were difficult to interpret because no
pre-crossover results were reported.20 Versus aspirin or
paracetamol: The first systematic review identified three RCTs
comparing NSAIDs versus aspirin or paracetamol.13 It found that
both naproxen (275 mg 4 times daily) and ibuprofen (400 mg 4
times daily) reduced pain more than aspirin (650 mg 4 times daily)
(excellent or moderate pain relief: naproxen v aspirin, 1 RCT:
RR 2.29, 95% CI 1.09 to 4.79; ibuprofen v aspirin, 1 RCT: RR 1.90,
95% CI 1.13 to 2.78). It found no significant difference in pain relief
between ibuprofen and paracetamol (1 RCT, results presented
graphically).13 Versus co-proxamol: The first systematic review
identified three RCTs comparing NSAIDs versus co-proxamol (see
glossary, p 2386).13 One RCT identified by the review compared
mefenamic acid (500 mg 3 times daily) versus co-proxamol
(650 mg/65 mg 3 times daily). It found that mefenamic acid was
significantly more effective in reducing dysmenorrhoea related
symptoms than co-proxamol (P < 0.01). Mefenamic acid also
reduced the need for additional medication compared with
co-proxamol (mean number of tablets of additional medication 2.6
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with mefenamic acid v 6.8 with co-proxamol; P value not provided).
The RCT found no difference between treatments in absence from
work or school. Two RCTs (98 women) identified by the review
compared naproxen (275 mg 3 times daily) versus co-proxamol
(650 mg/65 mg 3 times daily). Neither RCT found a significant
difference in pain severity.13

Harms: The most commonly reported adverse effects in the RCTs identified
by the review were nausea, dizziness, and headaches.13 Naproxen
significantly increased the number of adverse effects compared
with placebo (number of RCTs not specified; RR 1.45, 95% CI 1.03
to 2.04). The review found no difference between ibuprofen and
placebo in the number of adverse effects (RR 1.12, 95% CI 0.85 to
1.47) or between mefenamic acid and placebo (RR 0.59, 95%
CI 0.28 to 1.23). The review also found that co-proxamol signifi-
cantly increased adverse effects compared with naproxen (23–58%
with co-proxamol v 15–25% with naproxen; RR 1.94, 95% CI 1.11
to 3.41). It also found that naproxen significantly increased adverse
effects compared with placebo (RR 1.45, 95% CI 1.03 to 2.04) and
marginally increased nausea (RR 2.71, 95% CI 1.00 to 7.36). The
second RCT (57 women) found adverse effects in 13/57 (23%)
women taking bromfenac 50 mg, 15/57 (26%) women taking
bromfenac 10 mg, 20/57 (35%) women taking naproxen (550 mg
loading dose, then 275 mg repeat doses 4 hourly as needed), and
19/57 (33%) women taking placebo.16 The fifth RCT (308 women)
found gastrointestinal adverse effects in 7/149 (4.8%) women
taking nimesulide and 16/155 (10.3%) women taking diclofenac.19

The systematic review of rofecoxib14 did not describe fully the
adverse effects found in the RCT it identified.21 The RCT found that
minor adverse effects including nausea and dry mouth were
reported by: 4/127 (3%) with placebo; 7/127 (6%) with rofecoxib
(25 mg followed by 25 mg/day); 13/127 (11%) with rofecoxib
(50 mg followed by 25 mg/day); and 11/127 (9%) with naproxen
sodium (550 mg twice daily for 3 days) (P < 0.05 for rofecoxib
[50 mg followed by 25 mg/day] v placebo).21 The RCT (crossover
design; 96 women) that compared valdecoxib (20 or 40 mg every
12 hours) versus naproxen sodium (550 mg every 12 hours) versus
placebo reported minor adverse events in all groups.20 Adverse
events included abdominal pain, diarrhoea, dizziness, fever, head-
ache, nausea, and pain. People taking valdecoxib 20 mg reported
27 adverse events (16 were headache). Those taking valdecoxib
40 mg reported 19 adverse events (9 were headaches). People
taking naproxen sodium reported 12 adverse events (8 were head-
aches) and people taking placebo reported 23 adverse events (20
were headaches). However, results were difficult to interpret
because no pre-crossover results were reported.

Comment: All the RCTs identified by the review used oral treatment.13 NSAIDs
can be given as suppositories, which seem to have a similar effect
on overall pain relief but less effect than oral treatment for spas-
modic pain.22 Most RCTs in the first systematic review used a
crossover design without a washout period and were brief (usually
only 1 menstrual cycle/treatment). Nine of the included RCTs did
not blind the researchers to treatment allocation. Many of the trials
on NSAIDs were sponsored by the pharmaceutical industry. The
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pain relief figures used above (see benefits above) refer to RCTs that
include women with primary dysmenorrhoea only. However, some of
the figures regarding the use of additional medication included data
from women with undefined dysmenorrhoea. A systematic review
with stricter inclusion criteria and methodological quality assess-
ment is underway.23 Some RCTs used a scale with categories
(categorical scale) to measure outcomes.16,18 There is no evidence
that those scales were validated. Variations in pain measured in the
categorical scales were summarised using parametric statistics,
making those results difficult to interpret.16,18 The second system-
atic review also identified one crossover clinical trial (63 women)
that compared rofecoxib (50 mg loading dose then 25 mg/day),
naproxen (550 mg every 12 hours), and placebo as needed.14 It
found no difference in outcomes between rofecoxib and naproxen,
but found that rofecoxib significantly reduced pain as measured by
TOPAR8 scores (P < 0.002) and time to remedication (P < 0.009)
compared with placebo.

OPTION BEHAVIOURAL INTERVENTIONS

We found insufficient evidence from two poor quality RCTs about the
effects of behavioural interventions.

Benefits: We found no systematic review. We found two small RCTs on
behavioural interventions (see glossary, p 2386). One involved
relaxation and imagery for women with congestive or spasmodic
(see glossary, p 2387) dysmenorrhoea,24 and the other involved
aerobic exercise for women with primary dysmenorrhoea.25

Relaxation treatment: The first RCT (69 women) compared
relaxation treatment plus positive imagery regarding menstruation
versus self directed group discussion about menstruation versus
waiting list control. The groups were divided into women with
congestive or spasmodic dysmenorrhoea using the Menstrual
Symptom Questionnaire. It found that in women with spasmodic or
congestive dysmenorrhoea, relaxation treatment significantly
improved symptoms compared with waiting list control (P < 0.01).
However, it found that only the women with spasmodic dysmenor-
rhoea experienced significantly less pain with relaxation compared
with group discussion or waiting list control (P < 0.001).24 Aerobic
exercise: The second RCT (36 women) comparing a training group
that participated in 30 minutes of exercise 3 days a week with a
sedentary control group found that aerobic exercise significantly
lowered Menstrual Distress Questionnaire scores (P < 0.05; results
presented graphically).25

Harms: The RCTs gave no information on adverse effects.

Comment: Both RCTs were small and of poor methodological quality.24,25 In
one RCT, spasmodic dysmenorrhoea was defined as spasms of pain
mainly in the abdomen, and congestive dysmenorrhoea was
defined as a dull aching pain in the lower abdomen and other areas
of the body.24 However, the classification of dysmenorrhoea into
spasmodic and congestive categories is no longer commonly used
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and has little meaning.25 The RCT (36 women) comparing aerobic
exercise with a sedentary control analysed results for the 26 women
(72%) who completed the trial (11 in the exercise group and 15 in
the control group).25 A systematic review is underway.26

OPTION COMBINED ORAL CONTRACEPTIVES

One systematic review found insufficient evidence of the effects of oral
contraceptives for pain relief.

Benefits: We found one systematic review of combined oral contraceptives for
primary dysmenorrhoea (search date 1999, 5 RCTs, 379
women).27 It found no significant difference between medium dose
oestrogen (> 35 �g) plus first or second generation progestogens
compared with placebo in pain relief at 1–3 months (4 RCTs, 320
women; RR 1.40, 95% CI 0.58 to 3.42). It found that oral contra-
ceptives reduced the proportion of women absent from work or
school compared with placebo but the difference was of borderline
statistical significance (1 RCT; 19/49 [39%] with contraceptives v

24/40 [60%] with placebo; RR 0.65, 95% CI 0.42 to 1.00).27

Harms: The review found no significant difference between combined oral
contraceptives and placebo in adverse effects, such as nausea,
vomiting, depression, and abdominal pain (1 RCT, 89 women:
15/49 [31%] with contraceptives v 8/40 [20%] with placebo;
RR 1.53, 95% CI 0.72 to 3.24).27 The results of two RCTs are
difficult to interpret and could not be included in the meta-analysis
of adverse effects performed by the review because the RCTs
randomised menstrual cycles and not women.28,29 One small RCT
(18 women) identified by the review comparing combined oral
contraceptives with placebo found that more women receiving oral
contraceptives experienced breakthrough bleeding (2/12 [17%]
with contraceptives v 0/6 [0%] with placebo).28 Another RCT (59
women) identified by the review found that combined oral contra-
ceptives increased weight gain, nausea, and vomiting compared
with placebo (no further data provided).29

Comment: Most of the RCTs identified by the review had weak methods.27

Because of the small number of included trials and participants, the
results of the systematic review are sensitive to the statistical
methods of calculation used. One of the RCTs identified by the
review could not be included in the meta-analysis because of poor
reporting of data.29 All of the RCTs identified by the review used oral
contraceptives that are no longer commonly prescribed, so the
results may not be applicable to women today who take different
preparations.27

OPTION FISH OIL

One small RCT identified by a systematic review and one additional RCT
found limited evidence that fish oil reduced pain and symptoms after 1–3
months compared with placebo.

Benefits: Versus placebo: We found one systematic review (search date
2000, 1 RCT, 42 women)30 and one additional RCT31 that com-
pared fish oil versus placebo. The RCT (crossover design; 42
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women) identified by the review compared fish oil capsules with
placebo twice daily for 1 month. It found that menstrual symptom
scores were significantly lower with fish oil compared with placebo but
this refers to the average of the two groups after the allocated
treatments were crossed over.30 Less additional medication (ibupro-
fen 200 mg) was used in the fish oil group (mean 4.7 tablets with fish
oil v 10.1 with placebo; P = 0.015). One additional RCT (78 women)
compared four interventions: fish oil (0.5–1.0 g 5 times daily); fish oil
plus vitamin B12; seal oil (higher in saturated fat than fish oil); and
placebo for a minimum of 3 months.31 It found that pain measured
on a visual analogue scale (see glossary, p 2387) significantly
decreased only in the fish oil with vitamin B12 group (reduction in
mean scores: fish oil –0.15, fish oil plus vitamin B12 –0.73, seal oil
–0.2, placebo –0.19; P = 0.015 for fish oil plus vitamin B12 v

placebo). However, all three active treatment groups experienced
significant change in the number of other menstrual symptoms and
the amount of interference with daily activities (P < 0.05).

Harms: Versus placebo: One RCT (42 women) identified by the review
found that two women taking fish oils reported nausea and one
woman reported acne.30 No adverse effects were reported in
women receiving placebo.

Comment: Both RCTs included women with dysmenorrhoea and no additional
health problems.30,31 This could include women with either primary
or secondary dysmenorrhoea.

OPTION MAGNESIUM

One systematic review found limited evidence from two out of three small
RCTs that magnesium reduced pain after 5–6 months compared with
placebo. The third RCT found no significant difference between treatments.

Benefits: Versus placebo: We found one systematic review (search date
2000, 3 RCTs).30 The first RCT (50 women) identified by the review
compared magnesium aspartate three times daily with placebo. It
found that magnesium aspartate significantly increased the propor-
tion of women without pain after 6 months compared with placebo
(21/25 [84%] with magnesium v 7/25 [28%] with placebo; RR 3.0,
95% CI 1.6 to 5.8; NNT 2, 95% CI 2 to 3). The second RCT (27
women) identified by the review found no significant difference
between magnesium (5 mmol 3 times daily) and placebo in reduc-
ing pain as measured by visual analogue scale (see glossary,
p 2387) pain scores, or in the number of ibuprofen tablets taken
after 6 months (P = 0.07; no further data provided). The third RCT
(21 women) identified by the review found that magnesium
(500 mg/day during menses) significantly reduced pain after 5
months compared with placebo (P < 0.01).30

Harms: One RCT identified by the review found that magnesium significantly
increased the proportion of women who experienced intestinal
discomfort and other minor adverse effects compared with placebo
(5/25 [20%] with magnesium v 0/25 [0%] with placebo; NNH 5,
95% CI 2 to 38), although relief of these symptoms occurred when
the dose was reduced from three to two tablets daily.30

Comment: None.
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OPTION THIAMINE

One large RCT identified by a systematic review has found that thiamine
reduces pain after 60 days compared with placebo.

Benefits: We found one systematic review (search date 2000, 1 RCT).30 The
RCT identified by the review (crossover, 556 Indian adolescents
attending school) compared thiamine 100 mg/day with placebo for
3 months. It found that thiamine significantly increased the propor-
tion of women with no pain before crossover after 60 days com-
pared with placebo (142/277 [51%] with thiamine v 0/279 [0%]
with placebo; NNT 2, 95% CI 2 to 3).18 After completion of the RCT,
87% of all women experienced no pain.

Harms: The review did not report any harms of thiamine.30

Comment: None.

OPTION VITAMIN B12

One small RCT found insufficient evidence for vitamin B12 compared with
a low fat vegetarian diet.

Benefits: Versus dietary change: We found no systematic review. We found
one RCT (crossover design; 33 women) that compared a supple-
ment tablet containing vitamin B12 (0.02 mg/day) with advice to
follow a low fat vegetarian diet.32 However, results were difficult to
interpret because no pre-crossover results were reported.

Harms: The RCT comparing a vitamin B12 tablet with advice to follow a low
fat vegetarian diet found that stomach upset, slight nausea, burp-
ing, and a bad taste in the mouth were reported by eight women
across the different treatment groups.32 No additional information
was reported in the trial.

Comment: The RCT comparing vitamin B12 with dietary advice may have been
too small to rule out clinically important differences.32

OPTION VITAMIN E

One RCT found limited evidence that vitamin E reduced pain compared
with placebo.

Benefits: We found one systematic review (search date 2000, 1 RCT)30 and
one subsequent RCT.33 Versus placebo: The subsequent RCT (100
women, aged 16–18 years) compared vitamin E (500 units/day for
5 days/cycle, which is about 333 mg) with placebo.33 It found that
vitamin E reduced pain significantly more than placebo (median
visual analogue scale (see glossary, p 2387) pain scores, 3.5 with
vitamin E v 4.3 with placebo; P = 0.02). Vitamin E plus ibuprofen
versus ibuprofen alone: One RCT identified by the review (crosso-
ver design; 50 women) compared vitamin E (100 mg/day for 20
days before menses) plus ibuprofen (400 mg 3 times daily at the
outset of painful menstruation) versus ibuprofen alone (400 mg 3
times daily at the onset of pain).30 It found no significant difference
between vitamin E plus ibuprofen and ibuprofen alone in pain relief
(23/26 [88%] with vitamin E plus ibuprofen v 17/24 [71%] with
ibuprofen; RR 1.25, 95% CI 0.93 to 1.67).
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Harms: The RCTs did not report harms.30,33

Comment: None.

OPTION HERBAL REMEDIES

One systematic review found limited evidence that toki-shakuyaku-san
reduced pain after 6 months compared with placebo and that it reduced
the need for additional medication with diclofenac.

Benefits: We found one systematic review (1 RCT, search date 2000, 50
women) comparing a herbal remedy versus placebo.30 It found that
the Japanese herbal remedy toki-shakuyaku-san (2.5 g 3 times
daily) significantly reduced pain as measured by a visual analogue
scale (see glossary, p 2387) after 6 months compared with placebo
(P < 0.005), and reduced the need for additional medication
(diclofenac sodium) (P < 0.01; results presented graphically).

Harms: The RCT gave no information on adverse effects.30

Comment: Toki-shakuyaku-san is a mixture of six herbs, including angelica and
peony root. Allocation method is not clearly described in the RCT.30

OPTION SPINAL MANIPULATION

One systematic review has found inconclusive evidence on the effects of
spinal manipulation compared with placebo or no treatment for pain
relief.

Benefits: We found one systematic review (search date 2000, 5 RCTs)
comparing spinal manipulation versus placebo or no treatment.34

The review did not perform a meta-analysis because of heteroge-
neity. The first RCT (11 women) identified by the review compared
high velocity, low amplitude manipulation (see glossary, p 2386)
versus no treatment versus placebo manipulation (see glossary,
p 2387). It found no significant difference between HVLA in pain
relief after 1 month compared with either no treatment or placebo
(7/8 [87%] with HVLA v 0/2 [0%] with no treatment; RR 5.00, 95%
CI 0.39 to 63.85; 7/8 [87%] with HVLA v 0/1 [0%] with placebo
treatment; RR 3.33, 95% CI 0.30 to 37.42). The second RCT
identified by the review (44 women) comparing HVLA with placebo
manipulation found that HVLA significantly reduced pain intensity as
measured by a 10 cm visual analogue scale (see glossary, p 2387)
pain score after one treatment and one menstrual cycle (WMD
–1.41, 95% CI –2.55 to –0.27). The third RCT (138 women)
identified by the review found no difference between HVLA and
placebo manipulation in pain as measured by mean change in
visual analogue scale pain score after one menstrual cycle (WMD
+2.08, 95% CI –3.20 to +7.36). The fourth RCT (12 women)
identified by the review found that HVLA improved pain after one
treatment during one menstrual cycle compared with placebo
manipulation (no further data provided). The fifth RCT (26 women)
identified by the review compared 3 months of Toftness manipula-
tion (see glossary, p 2387) with placebo manipulation.34 It found
that manipulation significantly reduced pain intensity after 6
months compared with placebo, but not at 3 months (WMD at 6
months –1.40, 95% CI –2.21 to –0.59; WMD at 3 months 2.20,
95% CI 1.38 to 3.02).34
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Harms: One RCT identified by the review (138 women) found no significant
difference between HVLA and placebo manipulation in the proportion
of women experiencing soreness in the lower back region within
48 hours of the intervention (3/69 [4%] with HVLA v 2/69 [3%] with
placebo; RR 1.50, 95% CI 0.26 to 8.70).34 Soreness resolved within
24 hours. No other adverse effects were reported. The other RCTs
identified by the review gave no information on adverse effects.

Comment: The overall methodological quality of the RCTs identified by the
review was good: low withdrawal rate (2%), adequate randomisa-
tion method, blinding of the outcome assessor, and potential
blinding of the participants as the control procedure was similar to
the treatment.

OPTION TRANSCUTANEOUS ELECTRICAL NERVE STIMULATION

One systematic review found limited evidence from small RCTs that high
frequency transcutaneous electrical nerve stimulation reduced pain
compared with placebo transcutaneous electrical nerve stimulation. We
found insufficient evidence from small RCTs to assess effects of low
frequency, transcutaneous electrical nerve stimulation compared with
other or no treatment.

Benefits: We found one systematic review including women with primary
dysmenorrhoea (search date 2001, 8 RCTs, 172 women).11 High
frequency transcutaneous electrical nerve stimulation (TENS)
versus placebo TENS: It found that high frequency TENS (see
glossary, p 2387) significantly increased pain relief compared with
placebo TENS as measured by subjective assessment or by a visual
analogue scale (see glossary, p 2387) (pain relief by subjective
assessment, 2 RCTs, 53 women: OR 7.2, 95% CI 3.1 to 16.5; pain
relief by visual analogue scale range 0–100 [0 meaning no pain
relief and 100 total pain relief] 1 RCT, 18 women: WMD 45.0 scale
units, 95% CI 22.5 scale units to 67.5 scale units). The review
found no significant difference in the proportion of women needing
additional analgesics between high frequency TENS and placebo
TENS (1 RCT, 64 women: OR 0.3, 95% CI 0.1 to 1.1). It also found
no significant difference in the number of analgesic tablets taken
between high frequency TENS and placebo TENS (1 RCT, 24
women, mean number of tablets taken each day 6.92 with high
frequency TENS v 6.78 with placebo, WMD +0.1 tablets, 95% CI
–2.1 tablets to +2.4 tablets). It found no difference between high
frequency and placebo TENS in absence from work or school as
measured by the number of lost hours each menstrual cycle (1 RCT,
24 women: WMD +0.04 hours, 95% CI –0.4 hours to +0.5 hours).
Low frequency TENS versus placebo TENS: The review found no
significant difference in pain relief between low frequency TENS and
placebo TENS (pain relief by subjective assessment, 2 RCTs, 29
women: OR 1.3, 95% CI 0.4 to 4.1; pain relief by visual analogue
scale 0–100, 1 RCT, 18 women: WMD +24.1 scale units, 95% CI
–2.9 scale units to +51.1 scale units). One additional RCT (24
women) that could not be included in the meta-analysis because of
the way in which results were reported found that pain relief was
significantly increased by low frequency TENS compared to placebo
TENS (P < 0.05). Low frequency TENS reduced the number of
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additional tablets of analgesic used compared with placebo TENS
(1 RCT, 24 women; WMD –3.1 tablets, 95% CI –5.5 tablets to –0.7
tablets). However, there was no difference between the two groups
for hours of absence from work or school (1 RCT, 24 women; WMD
–0.2 hours, 95% CI –0.6 hours to +0.2 hours). Low frequency
TENS versus placebo tablets: The review found no difference in
pain relief between low frequency TENS and placebo tablets (1 RCT,
21 women; OR 2.9, 95% CI 0.4 to 24.4). One additional RCT (20
women) that could not be included in the meta-analysis found low
frequency TENS increased pain relief compared to placebo tablets
(P < 0.05). High frequency TENS versus low frequency TENS:
The review found that high frequency TENS was more effective than
low frequency TENS for pain relief measured by subjective assess-
ment (1 RCT, 21 women; OR 3.9, 95% CI 1.1 to 13.0), but not for
pain relief measured with a visual analogue scale (1 RCT, 18
women; WMD +21, 95% CI –4.4 to +46). One additional RCT that
could not be included in the meta-analysis found that low frequency
TENS versus high frequency TENS significantly reduced pain
(P < 0.05). The review found that low frequency TENS versus high
frequency TENS significantly reduced the number of additional
analgesic tablets taken (WMD 3.2 tablets, 95% CI 0.5 tablets to
5.9 tablets). There was no difference between the two groups for
the outcome of absence from work or school (WMD +0.2 hours,
95% CI –0.2 hours to +0.6 hours). TENS versus non-steroidal
anti-inflammatory drugs: One RCT (32 women) comparing high
frequency TENS, ibuprofen, and placebo found that high frequency
TENS was significantly less effective than ibuprofen in achieving
pain relief (14/32 [44%] with TENS v 24/32 [75%] using ibuprofen;
OR 0.26, 95% CI 0.09 to 0.75).35 Another unblinded RCT (12
women, crossover) found no significant difference between
naproxen and high frequency/high intensity TENS in pain relief (data
presented in graphic form but no OR or P values provided) but both
significantly reduced pain from baseline (P < 0.001).36

Harms: Adverse effects of muscle vibrations, tightness, headaches, and
slight burning or redness after use were experienced by four women
on treatment and none on placebo (OR 10.0, 95% CI 0.5 to 199.0;
P = 0.12).35 In the unblinded crossover RCT, 10/12 (83%) women
considered TENS to be temporarily painful but were prepared to
accept this effect for the pain relief achieved.36 None of the 12
women reported any adverse effects during treatment with
naproxen. One RCT found that 4/32 (13%) women using high
frequency TENS experienced muscle vibrations, tightness, head-
aches after use, and slight redness or burning of the skin (OR 8.2,
95% CI 1.1 to 60.9). There were no reported adverse effects from
low frequency TENS or placebo TENS. The systematic review iden-
tified one RCT comparing high frequency TENS and naproxen
reported an increase in the number of adverse effects experienced
by participants (OR 26.7, 95% CI 5.5 to 130.9). In the TENS group,
10/12 (83%) experienced pain from the treatment whereas those
taking naproxen reported no adverse effects. The women who
reported pain from TENS stated that they were prepared to accept
the short term pain from the treatment in return for relief of
dysmenorrhoea.11

Comment: None.
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OPTION TOPICAL HEAT

One RCT found topical heat (about 39 °C) treatment to be as effective as
ibuprofen and significantly more effective than placebo for pain relief.

Benefits: We found no systematic review. We found one efficacy RCT (see
glossary, p 2386) (84 volunteer women with moderate or greater
pain in at least four of their last six cycles who experienced pain
relief with non-prescription analgesics and a history consistent with
a diagnosis of primary dysmenorrhoea) of topically applied heat that
used a double dummy (see glossary, p 2386) design with a heated
or unheated patch and oral ibuprofen or placebo.37 An abdominal
patch (heated to 38.9 °C or unheated) was applied for about
12 hours daily for 2 days from the start of menses. In addition, oral
medication (placebo or ibuprofen 400 mg) was given three times
daily for 2 days. There were four treatment groups: heated patch
plus placebo, heated patch plus ibuprofen, unheated patch plus
placebo, and unheated patch plus ibuprofen. Pain relief was meas-
ured on a scale from 0 to 5; 0 was no relief and 5 complete relief of
pain. After 2 days of treatment, significant pain relief was obtained
with the heated patch plus placebo (mean pain score 3.27;
P < 0.001), the heated patch plus ibuprofen (mean pain score
3.55; P < 0.001), and the unheated patch plus ibuprofen (mean
pain score 3.07; P = 0.001) compared with the unheated patch
plus placebo group (mean pain score 1.95). There was no differ-
ence in pain relief between the heated patch plus ibuprofen and the
unheated patch plus ibuprofen groups (P = 0.09). However, the
“time to noticeable pain relief” was significantly shorter for the
heated patch plus placebo compared to the unheated patch plus
placebo group (median 1.5 hours with heated patch plus placebo v

2.79 hours with unheated patch plus placebo; P = 0.01; no further
data were provided).

Harms: The RCT found that women with a heated patch were more likely to
report pinkness or redness of the skin than those with an unheated
patch at the end of day 2 after women had used the patch for 12
continuous hours (23/40 [58%] with a heated patch v 5/41 [12%]
with an unheated patch; OR 9.74, 95% CI 3.16 to 30.04). All
women reported normal skin 3–7 days after starting treatment.

Comment: Participants in the RCT included volunteer women. Disease in these
women may have a different pattern and response to treatment
than disease in women seeking health care.

OPTION SURGICAL TREATMENTS

One small RCT found limited evidence suggesting that laparoscopic
uterine nerve ablation increased pain relief compared with diagnostic
laparoscopy. Another RCT found that laparoscopic uterine nerve ablation
reduced pain at 12 months compared with laparoscopic presacral
neurectomy but found no significant difference in pain relief between
treatments at 3 months. It also found increased constipation with
laparoscopic uterine nerve ablation.

Benefits: We found one systematic review (search date 1998, 6 RCTs) of
surgical pelvic nerve interruption for primary and secondary dys-
menorrhoea.38 Only two of the six RCTs included women with
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primary dysmenorrhoea. Meta-analysis was not performed because
of RCT heterogeneity. One RCT identified by the review (21 women)
compared laparoscopic uterine nerve ablation (see glossary,
p 2387) with diagnostic laparoscopy and found that LUNA signifi-
cantly increased pain relief at 3 months (OR 15.5, 95% CI 2.9 to
83.0) and at 12 months (OR 10.9, 95% CI 1.5 to 77.0). The other
RCT (68 women) found no significant difference between LUNA and
laparoscopic presacral neurectomy (see glossary, p 2386) in pain
relief at 3 months’ follow up (OR 0.7, 95% CI 0.2 to 2.7). However,
at 12 months’ follow up, the LPSN group had significantly better
pain relief scores (OR 0.26, 95% CI 0.10 to 0.71).38

Harms: One RCT identified by the review found that LPSN versus LUNA
increased constipation (31/33 [94%] with LPSN v 0/35 [0%] with
LUNA; RR 0.01, 95% CI 0 to 0.24).38

Comment: Two larger RCTs of LUNA are underway, and data will be included in
an update of the systematic review (Proctor M, personal communi-
cation, 2002).39 We found a second relevant systematic review but
we have not included it because it includes lower levels of evidence,
such as case studies.40

GLOSSARY
Behavioural interventions Treatments that attempt modification of thought and
beliefs (cognition) about symptoms and pain, modification of behavioural or
physiological responses to symptoms, pain, or both.

Co-proxamol Non-proprietary label for a dextropropoxyphene hydrochloride and
paracetamol combination. The most common presentation is tablets containing
dextropropoxyphene hydrochloride 32.5 mg and paracetamol 325 mg.

Double dummy Design pertaining to an RCT in which multiple treatments are
compared (usually against a placebo) and the treatments have dissimilar presen-
tation. Each participant will receive either active treatment or placebo for each
treatment. Because multiple treatments are being compared (at least two), it
allows identification of treatment effects against placebo as well as the additive
effects of treatments.

Efficacy trial A trial designed to study if an intervention works in ideal conditions
(e.g. when people receive treatments exactly as prescribed). In contrast, effective-
ness trials evaluate the effects of treatments in “real life” conditions. Analysis in
efficacy trials usually involves only the participants who had full compliance with the
therapeutic scheme. The applicability of the results from efficacy trials may be
limited because conditions were artificial and hence response may be different in
real life situations.

High velocity, low amplitude manipulation (HVLA) A technique of spinal
manipulation that uses high velocity, low amplitude thrusts to manipulate vertebral
joints. The technique is designed to restore motion to a restricted joint and improve
function. The physician positions the person at the barrier of restricted motion and
then gives a rapid, accurate thrust in the direction of the restricted barrier to resolve
the restriction and improve motion.

Laparoscopic presacral neurectomy (LPSN) Involves the total removal of the
presacral nerves lying within the boundaries of the interiliac triangle. This procedure
interrupts most of the cervical sensory nerve fibres and is used to diminish uterine
pain.
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Laparoscopic uterine nerve ablation (LUNA) Involves laparoscopic surgery to
transect (usually they are cut and then electrocauterised) the uterosacral ligaments
at their insertion into the cervix. This procedure interrupts most of the cervical
sensory nerve fibres and is used to diminish uterine pain.
Placebo acupuncture Also known as sham acupuncture, a commonly used
control intervention involving the use of acupuncture needles to stimulate non-
acupuncture points in areas outside of Chinese meridians. These points can be
identified by a point detector as areas of the skin that do not have skin electrical
activity similar to acupuncture points. There is some disagreement over correct
needle placement, as placement of a needle in any position may elicit some
biological response that can complicate interpretation of results.
Placebo manipulation Also known as sham manipulation, it is a control interven-
tion. The main principle is to use a non-therapeutic level of torque. There are two
common techniques for placebo manipulation. In one, thrust is administered but
the posture of the participant is such that the mechanical torque of the manipu-
lation is substantially reduced. In the other, an activator adjusting tool is used,
which can make spinal adjustments using spring recoil, where the spring is set so
no force is exerted in the spine.
Toftness manipulation A low force technique of chiropractic adjusting that uses a
sensometer to detect sites of abnormal electromagnetic radiation, and to deter-
mine which sites to adjust. Adjustment is then delivered using a metered, handheld
pressure applicator.
Transcutaneous electrical nerve stimulation (TENS) Electrodes are placed on
the skin and different electrical pulse rates and intensities are used to stimulate the
area. Low frequency TENS (also referred to as acupuncture-like TENS) usually
consists of pulses delivered at 1–4 Hz at high intensity so they evoke visible muscle
fibre contractions. High frequency TENS (conventional TENS) usually consists of
pulses delivered at 50–120 Hz at a low intensity, so there are no muscle contrac-
tions.
Visual analogue scale A commonly used scale in pain assessment. It is a 10 cm
horizontal or vertical line with word anchors at each end, such as “no pain” and
“pain as bad as it could be”. The person is asked to make a mark on the line to
represent pain intensity. This mark is converted to distance in millimetres from the
“no pain” anchor to give a pain score that can range from 0–100.
Spasmodic dysmenorrhoea Spasms of acute pain that typically begin on the first
day of menstruation.41

Congestive dysmenorrhoea A dull aching pain in the lower abdomen as well as
other areas of the body that may begin several days before menstruation and can
include other premenstrual symptoms such as irritability.41
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TABLE 1 Prevalence of dysmenorrhoea: results of community
and hospital surveys (see text, p 2371).3–8

Study population
Population

size Location Year Prevalence

College students aged
17–19 years3

165 USA 1996 72%
(13% severe)

High school students aged
14–21 years4

291 Canada 1997 93%
(5% severe)

Adolescents attending an
inner city family planning
clinic5

308 USA 1992 80%
(18% severe)

Women from an urban
population aged 19 years6

596 Sweden 1982 73%
(15% severe)

Students aged 12–24
years7

1066 Mexico 1998 52–64%

Adolescents aged 12–17
years8

2699 USA 1981 60%
(14% severe)
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Endometriosis
Search date July 2003

Cynthia Farquhar

QUESTIONS

Effects of hormonal treatment at diagnosis . . . . . . . . . . . . . . . . . .2394
Effects of hormonal treatment before surgery . . . . . . . . . . . . . . . .2397
Effects of surgical treatments . . . . . . . . . . . . . . . . . . . . . . . . . . . .2397
Effects of hormonal treatment after conservative surgery . . . . . . . .2399
Effects of hormonal treatment after oophorectomy. . . . . . . . . . . . .2401
Effects of treatments in women with ovarian endometrioma . . . . . .2401

INTERVENTIONS

Beneficial
Hormonal treatment at diagnosis

(combined oral contraceptives,
medroxyprogesterone) . . . .2394

Likely to be beneficial
Combined laparoscopic ablation of

endometrial deposits and uterine
nerve . . . . . . . . . . . . . . . .2397

Hormonal treatment after
conservative surgery. . . . . .2399

Laparoscopic cystectomy for
ovarian endometrioma (better
than drainage) . . . . . . . . . .2401

Trade off between benefits and
harms

Hormonal treatment at diagnosis
(danazol, gestrinone, gonadorelin
analogues) . . . . . . . . . . . .2394

Unknown effectiveness
Hormonal treatment after

oophorectomy . . . . . . . . . .2401
Hormonal treatment at diagnosis

(dydrogesterone) . . . . . . . .2394
Hormonal treatment before

surgery . . . . . . . . . . . . . . .2397
Laparoscopic ablation of

endometrial deposits alone.2397
Laparoscopic uterine nerve ablation

(LUNA) alone . . . . . . . . . .2398

See glossary, p 2402

Covered elsewhere in Clinical
Evidence

Subfertility in women with
endometriosis (see infertility and
subfertility, p 2427)

Key Messages

¶ We found no RCTs comparing medical versus surgical treatments.
¶ Hormonal treatment at diagnosis (combined oral contraceptives,

medroxyprogesterone) RCTs have found that hormonal treatments at diag-
nosis (except for dydrogesterone) reduce pain attributed to endometriosis over
3–6 months of treatment and are all similarly effective. One systematic review
found that combined low dose oral contraceptives reduced dysmenorrhoea
compared with goserelin during 6 months of treatment, but all women
improved 6 months after stopping treatment. Two RCTs found no significant
difference in overall pain relief between combined oral contraceptives and
gonadorelin analogues. Adverse effects of hormonal treatments are common.
One RCT found that combined oral contraceptives are associated with less hot
flushes, insomnia and vaginal dryness than gonadorelin analogues.
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¶ Combined laparoscopic ablation of endometrial deposits and uterine
nerve One RCT found limited evidence that laparoscopic ablation of deposits
plus laparoscopic uterine nerve ablation reduced pain at 6 months compared
with diagnostic laparoscopy, and that pain reduction persisted for up to 5 years
in more than 50% of the women. One systematic review of two small RCTs
provided insufficient evidence to compare laparoscopic ablation of endometrial
deposits plus laparoscopic uterine nerve ablation versus laparoscopic ablation
alone.

¶ Hormonal treatment after conservative surgery RCTs have found that,
compared with placebo or expectant management, hormonal treatment with
danazol or gonadorelin analogues for 6 months after surgery reduces pain and
delays the recurrence of pain at 12 and 24 months. Treatment for 3 months or
treatment with combined oral contraceptives for 6 months does not seem to be
effective. Adverse effects of hormonal treatment are common and include hot
flushes and bone loss with gonadorelin analogues and androgenic adverse
effects with danazol.

¶ Laparoscopic cystectomy for ovarian endometrioma One RCT found that
laparoscopic cystectomy reduced pain caused by ovarian endometrioma at 2
years compared with laparoscopic drainage. Complication rates were similar.

¶ Hormonal treatment at diagnosis (danazol, gestrinone, gonadorelin
analogues) RCTs have found that hormonal treatments at diagnosis (except
for dydrogesterone) reduce pain attributed to endometriosis over 3–6 months
of treatment and are all similarly effective. Adverse effects of hormonal
treatments are common and include hot flushes and bone loss with gonadore-
lin analogues or gestrinone and androgenic adverse effects with danazol.

¶ Hormonal treatment after oophorectomy One RCT in women who previ-
ously had an oophorectomy found insufficient evidence on the effects of
hormone replacement therapy in recurrence of endometriosis compared with
no treatment.

¶ Hormonal treatment at diagnosis (dydrogesterone) One small RCT pro-
vided insufficient evidence to compare dydrogesterone versus placebo.

¶ Hormonal treatment before surgery Two RCTs provided insufficient evidence
on the effects of hormonal treatment before surgery in women with pain
attributed to endometriosis.

¶ Laparoscopic ablation of endometrial deposits alone We found no RCTs
comparing laparoscopic ablation of endometrial deposits alone versus diag-
nostic laparoscopy or no treatment in women with pain attributed to endome-
triosis. One systematic review of two small RCTs provided insufficient evidence
to compare laparoscopic ablation alone versus laparoscopic ablation of
endometrial deposits plus laparoscopic uterine nerve ablation.

¶ Laparoscopic uterine nerve ablation (LUNA) alone We found no RCTs
evaluating LUNA alone in women with pain attributed to endometriosis.

DEFINITION Endometriosis is characterised by ectopic endometrial tissue, which
can causes dysmenorrhoea, dyspareunia, non-cyclical pelvic pain,
and subfertility. Diagnosis is made by laparoscopy. Most endome-
trial deposits are found in the pelvis (ovaries, peritoneum, utero-
sacral ligaments, pouch of Douglas, and rectovaginal septum).
Extrapelvic deposits, including those in the umbilicus and dia-
phragm, are rare. Severity of endometriosis (see glossary, p 2402)
is defined by the American Fertility Society: this review uses the
terms mild (stage I and II), moderate (stage III), and severe (stage
IV).1 Endometriomas are cysts of endometriosis within the ovary.
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This review assesses dysmenorrhoea, dyspareunia, and non-
cyclical pelvic pain associated with endometriosis. For subfertility
associated with endometriosis see infertility and subfertility,
p 2427.

INCIDENCE/
PREVALENCE

In asymptomatic women, the prevalence of endometriosis is
2–22%, depending on the diagnostic criteria used and the popula-
tions studied.2–5 In women with dysmenorrhoea, the incidence of
endometriosis is 40–60%, and in women with subfertility is
20–30%.3,6,7 The severity of symptoms and the probability of
diagnosis increase with age.8 Incidence peaks at about 40 years of
age.9 Symptoms and laparoscopic appearance do not always
correlate.10

AETIOLOGY/
RISK FACTORS

The cause of endometriosis is unknown. Risk factors include early
menarche and late menopause. Embryonic cells may give rise to
deposits in the umbilicus, whereas retrograde menstruation may
deposit endometrial cells in the diaphragm.11,12 Use of oral contra-
ceptives reduces the risk of endometriosis, and this protective
effect persists for up to 1 year after their discontinuation.9

PROGNOSIS We found two RCTs in which laparoscopy was repeated after
treatment in women given placebo.13,14 Over 6–12 months,
endometrial deposits resolved spontaneously in up to a third of
women, deteriorated in nearly half, and were unchanged in the
remainder.

AIMS OF
INTERVENTION

To relieve pain (dysmenorrhoea, dyspareunia, and other pelvic
pain), with minimal adverse effects.

OUTCOMES American Fertility Society scores for size and number of deposits;1

recurrence rates; time between stopping treatment and recurrence;
rate of adverse effects of treatment. In women with pain: Relief of
pain, assessed by a visual analogue scale ranging from 0 to 10, and
subjective improvement. In women undergoing surgery: Ease of
surgical intervention (rated by the surgeon as easy, average, diffi-
cult, or very difficult).15

METHODS Clinical Evidence search and appraisal July 2003. The author also
sought RCTs by electronic searching of databases, hand searching
of 30 key journals, searching the reference lists of other RCTs, and
identifying unpublished studies from abstracts, proceedings, and
pharmaceutical companies. She used the search strategy and
database of the Cochrane Menstrual Disorders and Subfertility
Group, updated on a monthly basis, to identify RCTs on Medline and
Embase. She included RCTs that used adequate diagnostic criteria
for inclusion of participants (endometriosis diagnosed either by
laparoscopy or laparotomy in association with dysmenorrhoea,
dyspareunia, other pelvic pain, or infertility) and clinical outcomes
(see outcomes above). Trials comparing different hormonal treat-
ments of the same class were not assessed.
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QUESTION What are the effects of hormonal treatments given at
diagnosis?

OPTION HORMONAL TREATMENTS AT DIAGNOSIS

RCTs have found that hormonal treatments at diagnosis (combined oral
contraceptives, danazol, gestrinone, gonadorelin analogues, or
medroxyprogesterone acetate) reduce pain attributed to endometriosis
over 3–6 months of treatment and are all similarly effective. One small
RCT provided insufficient evidence to compare dydrogesterone with
placebo. One systematic review found that combined low dose oral
contraceptive reduced dysmenorrhoea compared with goserelin during 6
months of treatment, but all women improved 6 months after stopping
treatment. Two RCTs found no significant difference in overall pain relief
between gonadorelin analogues and combined oral contraceptives.
Adverse effects of hormonal treatments are common and include hot
flushes and bone loss with gonadorelin analogues or gestrinone and
androgenic adverse effects with danazol. One RCT found that combined
oral contraceptives are associated with less hot flushes, insomnia and
vaginal dryness than gonadorelin analogues.

Benefits: We found four systematic reviews (search dates 1998,16 2000,17

and 200118,19) of 6 months of continuous ovulation suppression
(using combined oral contraceptives, danazol, gestrinone, gona-
dorelin analogues, or medroxyprogesterone acetate). The reviews
found that all treatments were similarly effective in reducing severe
and moderate (see glossary, p 2402) pain at 6 months. Versus
placebo or no treatment: Three RCTs (155 women) identified by
the reviews16–19 found that danazol, gonadorelin analogues, and
medroxyprogesterone acetate all significantly reduced pain at 3–6
months compared with placebo (see table 1, p 2405). One RCT (59
women) identified by the second review17 compared three interven-
tions: dydrogesterone, medroxyprogesterone acetate, and placebo.
It found no significant difference between dydrogesterone and
placebo in the proportion of woman who had pain relief but it may
have been underpowered to detect a clinically important difference.
Additional placebo-controlled RCTs found that, in women who
received 12 months of leuprolide (a gonadorelin agonist) or nore-
thisterone (a progestogen) with or without oestrogen, pain relief was
maintained for the duration of treatment and up to 8 months after
treatment was stopped.20,21 Combined oral contraceptives
versus gonadorelin analogues: The fourth review19 (1 RCT,22 57
women with laparoscopically diagnosed endometriosis and moder-
ate or severe pain) found that cyclic low dose monophasic com-
bined oral contraceptive was significantly more effective for relief of
dysmenorrhoea than goserelin (3.6 mg subcutaneous depot formu-
lation monthly for 6 months of treatment; 21/24 [88%] with
combined oral contraceptive v 0/25 [0%] with goserelin; OR 33.1,
95% CI 10.8 to 101.0).19 After 6 months of follow up without
treatment, all women improved (24/24 [100%] with combined oral
contraceptive v 25/25 [100%] with goserelin). The review found no
significant difference between combined cyclic low dose monopha-
sic oral contraceptives and goserelin in the relief of dyspareunia or
non-menstrual pain at the end of 6 months of treatment (OR 0.93,
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95% CI 0.25 to 3.53).19 One subsequent RCT (102 women)
compared combined oral contraceptive for 12 months versus com-
bined oral contraceptive for 4 months plus gonadorelin analogues
for 8 months.23 It found no difference in the proportion of women
with pain (either menstrual or non-menstrual) at 12 months (men-
strual pain: 14/47 [29.8%] with combined oral contraceptive v

16/55 [29.1%] with combined oral contraceptive + gonadorelin
analogues; non-menstrual pain: 15/47 [31.9%] with combined oral
contraceptive v 17/55 [30.9%] with combined oral
contraceptive + gonadorelin analogues; reported as non-
significant, CI not reported). Danazol versus gestrinone: The
second review identified one RCT (269 women) comparing danazol
200 mg daily versus gestrinone 2.5 mg twice weekly.24 It found no
significant difference in dysmenorrhoea over 6 months of treatment
between danazol and gestrinone (reported as non-significant,
results presented graphically), although both groups significantly
improved from baseline (P < 0.001). Danazol versus
gonadorelin analogues: The first systematic review identified 15
RCTs (1299 women) comparing gonadorelin analogues versus
danazol.16 After 6 months of treatment, the review found no
significant difference in menstrual pain (5 RCTs, 386 women;
RR 1.09, 95% CI 0.99 to 1.20), dyspareunia (6 RCTs, 476 women;
RR 0.98, 95% CI 0.93 to 1.02), or resolution of endometrial
deposits (3 RCTs, 426 women; RR 0.84, 95% CI 0.56 to 1.26).16

Gestrinone versus gonadorelin analogues: One RCT identified
by the second systematic review17 found that both gestrinone and
gonadorelin analogues significantly reduced all types of pain from
baseline over 3 months. It found that gestrinone modestly, but
significantly, reduced dyspareunia after 6 months’ treatment com-
pared with gonadorelin analogues (measured by a visual analogue
scale: WMD –1.16, 95% CI –2.08 to –0.24), but gonadorelin
analogues significantly reduced dysmenorrhoea (WMD 0.82, 95%
CI 0.15 to 1.49). It found no significant difference in non-menstrual
pain between gestrinone and gonadorelin analogues (WMD –0.41,
95% CI –1.76 to +0.94). Medroxyprogesterone acetate versus
combined oral contraceptives plus danazol: One RCT (80
women) identified by the second review17 compared medroxypro-
gesterone acetate (150 mg every 3 months) versus combined oral
contraceptive plus danazol 50 mg daily. It found that medroxypro-
gesterone acetate was more effective at reducing dysmenorrhoea,
but not dyspareunia or non-menstrual pain (CI not reported).
Medroxyprogesterone acetate versus gonadorelin analogues:
We found one RCT (double blind; 48 women with endometriosis
treated for 6 months and followed for 1 year after allocation) that
compared medroxyprogesterone versus gonadorelin analogues.25 It
found that either treatment significantly improved symptoms attrib-
utable to endometriosis, sleep disturbances and
anxiety–depression scores from baseline measurements (P < 0.05
for all outcomes). It found no significant difference between treat-
ments (reported as non-significant, CI not reported).

Harms: Versus placebo or no treatment: One review found that gona-
dorelin analogues were associated with more hot flushes than
placebo (about 80% with gonadorelin analogues v 30% with pla-
cebo; RR 2.7, 95% CI 1.5 to 4.8) and more headaches (33%
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gonadorelin analogues v 10% with placebo; RR 3.6, 95% CI 1.1 to
11.5).16 Gonadorelin analogues are associated with hypo-
oestrogenic symptoms, such as hot flushes and vaginal dryness.
RCTs have found that adding oestrogen, progestogens, or tibolone
significantly relieves hot flushes caused by gonadorelin analogues
(reducing symptom scores by 50% or more).20,21,26–28 In one RCT
comparing 6 months of danazol 100 mg daily after surgery versus
no treatment, danazol was associated with more adverse effects:
spotting (12% with danazol v 7% with no treatment), bloating (16%
with danazol v 9% with no treatment), headache (21% with danazol
v 13% with no treatment), and weight gain (22% with danazol v 14%
with no treatment) (see hormonal treatment after surgery,
p 2399).29 Combined oral contraceptives versus gonadorelin
analogues: The fourth review found that, compared with combined
oral contraceptives, women receiving goserelin (a gonadorelin ana-
logue) reported a significantly higher incidence of hot flushes (1
RCT; 1/28 v 24/29; OR 0.04, 95% CI 0.02 to 0.12), insomnia (1
RCT; 0/28 [0%] with combined oral contraceptives v 7/29 [24%]
with goserelin; OR 0.11, 95% CI 0.02 to 0.53) and vaginal dryness
(0/28 [0%] with combined oral contraceptives v 5/29 [17%] with
goserelin; OR 0.12, 95% CI 0.02 to 0.74).19 Danazol versus
gestrinone: RCTs identified by the second review found greater
frequency of greasy skin and hirsutism with gestrinone than with
danazol, but less reduction in breast size, muscle cramps, and
hunger.17 Gestrinone versus gonadorelin analogues: One RCT
identified by the second systematic review17 found a significantly
higher frequency of hot flushes with gestrinone compared with
gonadorelin analogues. Medroxyprogesterone versus combined
oral contraceptives plus danazol: One RCT (80 women) found
that women taking medroxyprogesterone had more bloating
(OR 4.04, 95% CI 1.68 to 9.70) and spotting (OR 16.3, 95% CI 6.8
to 39.2) than women taking combined oral contraceptives plus
danazol.17 One RCT (28 women with previous laparoscopic surgery)
found more adverse events with medroxyprogesterone acetate
compared with combined oral contraceptives plus danazol: amen-
orrhoea (20% with medroxyprogesterone acetate v 0% with com-
bined oral contraceptives plus danazol), breakthrough bleeding
(15% with medroxyprogesterone acetate v 0% with combined oral
contraceptives plus danazol), bloating (63% with medroxyproges-
terone acetate v 28% with combined oral contraceptives plus
danazol), and weight gain (53% with medroxyprogesterone acetate
v 30% with combined oral contraceptives plus danazol).29

Medroxyprogesterone acetate versus gonadorelin analogues:
The RCT gave no information on adverse effects.25

Comment: The RCTs were mainly small with no long term follow up. The RCT
addressing quality of life had high withdrawal rates (18/48
[38%]).25 One RCT suggested that bone loss associated with
prolonged use of gonadorelin analogue (12 months) may be pre-
vented by using norethisterone with or without oestrogen.21
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QUESTION What are the effects of hormonal treatments before
surgery?

OPTION PREOPERATIVE HORMONAL TREATMENT

Two RCTs provided insufficient evidence on the effects of hormonal
treatment before surgery in women with pain attributed to endometriosis.

Benefits: We found no systematic review but found two RCTs comparing
treatment with a gonadorelin analogue before surgery versus no
treatment.15,30 The first RCT (75 women with moderate or severe
(see glossary, p 2402) endometriosis) compared 6 months of
nafarelin before surgery versus surgery plus 6 months of nafarelin.15

It found that 6 months of nafarelin 200 �g before surgery signifi-
cantly reduced symptom scores compared with 6 months of nafare-
lin after surgery (mean score 0 with nafarelin before surgery v 6 with
nafarelin after surgery; P = 0.007).15 It found no significant differ-
ence in ease of surgery as assessed by the surgeon (proportion of
women judged easy to treat: 14/25 [56%] with nafarelin before
surgery v 10/28 [36%] with no treatment before surgery; RR 1.60,
95% CI 0.86 to 2.90).15 The second RCT (48 women with moderate
or severe endometriosis) found similar symptoms at 6 months after
surgery between 3 months of treatment with goserelin before
surgery and no treatment before surgery.30 It also found no signifi-
cant difference in the proportion of women whose surgery was rated
as “moderately” or “very” difficult (14/20 [70%] with goserelin
before surgery v 20/27 [74%] with no treatment before surgery;
RR 0.94, 95% CI 0.60 to 1.50).

Harms: The first RCT found that nafarelin was associated with hot flushes
(96% with nafarelin before surgery v 92% with nafarelin after
surgery), vaginal dryness (43% with nafarelin before surgery v 32%
with nafarelin after surgery), and decreased libido (36% with nafare-
lin before surgery v 36% with nafarelin after surgery).15 In the
second RCT, adverse events were also experienced frequently both
in women receiving gonadorelin analogues before surgery and in
women receiving no treatment (at least one adverse event: 18/21
[86%] with gonadorelin analogue v 21/27 [78%] with no treatment;
RR 1.1, 95% CI 0.8 to 1.4).30 The most frequently reported adverse
effects were hot flushes and headaches, and these happened only
in women receiving gonadorelin analogue (hot flushes 13/21
[62%], headaches 6/21 [29%]). See also harms of hormonal
treatments, p 2394.

Comment: The trial may have been too small to exclude a clinically important
effect.

QUESTION What are the effects of surgical treatments?

OPTION LAPAROSCOPIC ABLATION OF ENDOMETRIAL DEPOSITS

We found no RCTs evaluating laparoscopic ablation of endometrial
deposits alone. One RCT found limited evidence that ablation of deposits
plus laparoscopic uterine nerve ablation reduced pain at 6 months
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compared with diagnostic laparoscopy, and that pain reduction persisted
for up to 5 years in more than half of the women. One systematic review
of two small RCTs provided insufficient evidence to compare laparoscopic
ablation of endometrial deposits plus laparoscopic uterine nerve ablation
versus laparoscopic ablation alone.

Benefits: We found no RCTs evaluating laparoscopic ablation of endometrial
deposits (see glossary, p 2402) alone in women with pain attributed
to endometriosis. Plus laparoscopic uterine nerve ablation
(LUNA): We found two systematic reviews of laparoscopic ablation
of endometrial deposits plus LUNA (see glossary, p 2402).31,32 The
first review (search date 1999) identified one RCT (63 women with
mild to moderate (see glossary, p 2402) endometriosis) comparing
laparoscopic ablation of deposits plus LUNA versus diagnostic
laparoscopy.31,33,34 The RCT found that ablation plus LUNA signifi-
cantly reduced pain at 6 months31 (median decrease in pain score
on a visual analogue scale: 2.85 with ablation v 0.05 with diagnos-
tic laparoscopy; P = 0.01). Follow up of the RCT suggested that
90% of the women who responded continued to have pain improve-
ment at 1 year,33 and 55% at 5 years.34 The second review (search
date 1998) identified two RCTs (132 women with mild to severe
endometriosis; age range 18–40 years) comparing laparoscopic
ablation plus LUNA versus laparoscopic ablation alone.32 The RCTs
found no clinically important difference in pain relief at 6–9 months
after laparoscopic ablation plus LUNA and laparoscopic ablation
alone (pain measured by a visual analogue scale; P = 0.12 in one
RCT, CI not reported in the other). The largest RCT (81 women)
identified by the review found that satisfaction with treatment was
high in both groups (73% with control v 68% with laparoscopic
uterine nerve ablation). Laser versus diathermy ablation: We
found no RCTs.

Harms: The RCT identified by the second review reported no complications
in women receiving laparoscopic ablation or LUNA.31 The RCTs
identified by the second review gave no information on adverse
effects.32 Potential harms of laparoscopic ablation include adhe-
sions, reduced fertility, and damage to other pelvic structures.

Comment: The RCTs included in the review may have been underpowered to
exclude a clinically important difference in outcomes.32 Further
trials are needed. An RCT of LUNA is underway in Auckland, New
Zealand. One hundred and ten women were randomised and 12
months of follow up data were due by the end of 2003 (Farquhar C,
personal communication, 2003).

OPTION LAPAROSCOPIC UTERINE NERVE ABLATION (LUNA)

We found no RCTs evaluating laparoscopic uterine nerve ablation alone.
One RCT found limited evidence that laparoscopic uterine nerve ablation
plus laparoscopic ablation of endometrial deposits reduced pain at 6
months compared with diagnostic laparoscopy, and that pain reduction
persisted for several years in more than half the women. One systematic
review of two small RCTs provided insufficient evidence to compare
laparoscopic uterine nerve ablation plus laparoscopic ablation of
endometrial deposits versus laparoscopic ablation alone.
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Benefits: We found no RCTs evaluating laparoscopic uterine nerve ablation
(see glossary, p 2402) alone in women with pain attributed to
endometriosis. Plus laparoscopic ablation of endometrial
deposits: See benefits of laparoscopic ablation of endometrial
deposits, p 2399.

Harms: Potential harms of laparoscopic uterine nerve ablation include
denervation of pelvic structures and uterine prolapse (see harms of
laparoscopic ablation of endometrial deposits, p 2399).

Comment: None.

QUESTION What are the effects of hormonal treatment after
conservative surgery?

OPTION HORMONAL TREATMENTS AFTER CONSERVATIVE
SURGERY

RCTs have found that, compared with placebo or expectant management,
6 months of hormonal treatment with danazol or gonadorelin analogues
after surgery reduces pain and delays the recurrence of pain at 12 and
24 months. Treatment for 3 months with danazol or gonadorelin
analogues or treatment with combined oral contraceptives for 6 months
does not seem to be effective. One RCT found that cyproterone acetate
and combined oral contraceptives were similarly effective in women with
modest and severe pain. Adverse effects of hormonal treatment are
common and include hot flushes and bone loss with gonadorelin
analogues and androgenic adverse effects with danazol.

Benefits: We found no systematic review. We found eight RCTs.29,35–41 Four
RCTs found that 6 months of treatment with danazol, medroxypro-
gesterone acetate or gonadorelin analogues after laparoscopic
conservative surgery (see glossary, p 2402) significantly reduced
pain over 1–2 years compared with placebo or expectant manage-
ment. However, three RCTs found no significant difference in pain
relief if treatment was given for 3 months. One RCT found no
significant difference between 6 months of treatment with a
monophasic combined oral contraceptive and placebo in pain at 22
months. Combined oral contraceptive versus placebo for 6
months: One RCT (70 women who had had laparoscopic conserva-
tive surgery) comparing combined contraceptives after surgery
versus placebo for 6 months found no significant difference in pain
associated with endometriosis (mean follow up 22 months; recur-
rences 2/33 [6%] with oral contraceptives v 1/35 [3%] with no
treatment; RR 2.1, 95% CI 0.2 to 22.3).40 The RCT may have been
underpowered to detect a clinically important difference. Danazol
versus placebo or versus expectant management for 6
months: We found two RCTs.29,37 The first RCT (28 women with
moderate (see glossary, p 2402) endometriosis who had had
conservative surgery followed by monthly injections of decapeptyl
for 6 months) compared danazol 100 mg daily for 6 months versus
expectant management.29 It found that danazol significantly
reduced pain at both 12 months (P < 0.01) and 24 months
(P < 0.05). Overall, recurrence at 24 months was 44% with danazol
compared with 67% with expectant management (P < 0.05). The
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second RCT (60 women with mild to severe endometriosis who had
undergone conservative surgery) compared three interventions:
danazol 600 mg daily, medroxyprogesterone 100 mg daily, or pla-
cebo for 180 days after surgery. It found that danazol significantly
reduced pain compared with placebo at 6 months (absolute results
presented graphically; P < 0.05).37 Danazol versus placebo for 3
months: One RCT (77 women with moderate to severe endome-
triosis who had had laparoscopic conservative surgery) compared
danazol 600 mg daily after surgery versus placebo for 3 months.36

It found no significant difference in pain relief 6 months after
finishing treatment (moderate to severe pain: 7/31 [23%] with
danazol v 9/29 [31%] with no treatment; RR 0.73, 95% CI 0.31 to
1.70). Gonadorelin (gonadotrophin releasing hormone)
analogues versus placebo or expectant management for 6
months: We found two RCTs.38,39 The first RCT (109 women with
mild to moderate symptomatic endometriosis who had had laparo-
scopic conservative surgery) found that nafarelin 200 �g twice daily
after surgery significantly reduced pain after 6 months of treatment
compared with placebo (P = 0.001).38 The second RCT (269
women with mild to moderate symptomatic endometriosis who had
had laparoscopic conservative surgery) compared 6 months of open
label allocation of 3.6 mg of subcutaneous goserelin versus expect-
ant management with 2 years of follow up.39 It found that goserelin
significantly reduced pain scores over 2 years (P = 0.008) and
delayed the recurrence of pain by more than 12 months.39

Gonadorelin analogues versus placebo or expectant
management for 3 months: We found two RCTs.35,41 The first RCT
(75 women with mild to moderate endometriosis who had had
laparotomy) compared nafarelin after surgery versus placebo for 3
months.35 It found no significant difference in pain at 12 months
(assessed by a visual analogue scale: 7.0 with nafarelin v 6.9 with
placebo; reported as non-significant, CI not reported).35 The second
RCT (89 women with moderate to severe endometriosis who had
had laparoscopic conservative surgery) compared monthly intra-
muscular leuprolide acetate depot injections after surgery for 3
months versus expectant management with 36 months of follow
up.41 It found no significant difference in pain (moderate to severe
pain recurrence during follow up, 10/44 [23%] with leuprolide
acetate v 11/45 [24%] with expectant management; cumulative
pain recurrence rates at 18 months, 23% with leuprolide acetate v

29% with no treatment; log rank test not significant).
Medroxyprogesterone acetate versus placebo for 6 months:
We found one RCT (60 women with mild to severe endometriosis
who had undergone conservative surgery) comparing three inter-
ventions: medroxyprogesterone 100 mg daily, danazol 600 mg
daily, or placebo for 180 days after surgery. It found that medroxy-
progesterone significantly reduced pain compared with placebo at 6
months (absolute results presented graphically; P < 0.05).37

Cyproterone acetate versus combined oral contraceptive: One
RCT (open label, 90 women with recurrent pelvic pain of more than
6 months of duration after complete surgical eradication of
endometriosis) compared low dose continuous cyproterone acetate
after surgery versus a continuous monophasic combined oral con-
traceptive.42 It found that both treatments were similarly effective in
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women with modest and severe pain. It found no significant
difference between treatments in the proportion of women who
were satisfied with treatment (33/45 [73%] with cyproterone
acetate v 30/45 [67%] with oral contraceptive; RR 1.1, 95% CI 0.8
to 1.4).

Harms: See harms of hormonal treatments, p 2394.

Comment: The RCTs were mainly small with no long term follow up.

QUESTION What are the effects of hormonal treatment after
oophorectomy (with or without hysterectomy)?

OPTION HORMONAL TREATMENTS AFTER OOPHORECTOMY

One RCT in women who previously had an oophorectomy found
insufficient evidence on the effects of hormone replacement therapy
compared with no treatment.

Benefits: We found no systematic review. We found one RCT (172 women
who previously had bilateral salpingo-oophorectomy 91.8% of
whom had total abdominal hysterectomy (see glossary, p 2402))
comparing hormone replacement therapy (HRT; 115 women) ver-
sus no treatment (57 women).43 HRT consisted of two weekly
1.5 mg oestradiol patches and 200 mg daily of micronised proges-
terone given orally during 14 days followed by a 16 day interval free
of treatment. HRT was started 4 weeks after the salpingo-
oophorectomy. It found no significant difference in recurrence rates
at a mean of 45 months (0/57 [0%] without HRT v 4/115 [4%] with
HRT; ARI +3.5%, 95% CI –3.2% to +8.6%). The risk factors for
recurrence were women who had endometriotic peritoneal involve-
ment > 3 cm (2.4% recurrence a year with HRT v 0.3% with no HRT)
and incomplete hysterectomy (22.2% with HRT v 1.9% with no
HRT).

Harms: The RCT found that surgical re-interventions were more frequent
with HRT but this difference was not significant (2.6% with HRT v 0%
with no HRT; OR 4.5, 95% CI 0.4 to 60.0).43

Comment: The RCT had insufficient power to exclude clinically important
differences.43

QUESTION What are the effects of treatments for ovarian
endometrioma?

OPTION LAPAROSCOPIC DRAINAGE VERSUS LAPAROSCOPIC
CYSTECTOMY

One RCT found that laparoscopic cystectomy reduced pain caused by
ovarian endometrioma at 2 years compared with laparoscopic drainage.
Complication rates were similar.

Benefits: We found no systematic review. We found one RCT (64 women)
comparing laparoscopic cystectomy versus laparoscopic drainage
(see glossary, p 2402) and coagulation.44 In women with pain
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attributed to endometrioma: The RCT found that cystectomy
significantly reduced the recurrence of pain at 2 years (OR 0.2, 95%
CI 0.1 to 0.8) and increased the pain free interval after operation
compared with drainage (median interval; 19 months with cystec-
tomy v 9.5 months with drainage; P < 0.05).44

Harms: The RCT reported no intraoperative or postoperative complications
in either group.44

Comment: None.

GLOSSARY
Severity of endometriosis Determination of the stage or degree of endometrial
involvement is based on the American Fertility Society Scale of weighted point scale
of estimations, evaluating the degree of involvement of the peritoneum, ovaries,
and fallopian tubes.1 According to the allocated score, endometriosis is catego-
rised as:

Mild (stage I and II) American Fertility Society score of 1–15 points
Moderate (stage III) American Fertility Society score of 16–40 points
Severe (stage IV) American Fertility Society score of > 40 points

Conservative surgery Surgery to conserve the pelvic organs.
Laparoscopic ablation of endometrial deposits A surgical procedure where a
long tube with a fibre-optic telescope (the laparoscope) is inserted into a woman’s
abdomen to ablate (destroy) the endometrial deposits around the ovaries and
uterus in order to relieve pain.
Laparoscopic cystectomy During laparoscopy the cyst wall of the endometrioma
is excised or stripped.
Laparoscopic drainage During laparoscopy the endometrioma contents are
drained out.
Laparoscopic uterine nerve ablation (LUNA) The cutting of nerves in the uterus
to stop chronic pain. This is carried out laparoscopically through a small incision in
the abdomen so the outside surface of the uterus and uterine nerves can be seen.
Total abdominal hysterectomy Open operation through the abdominal wall to
remove the uterus. In some situations, this is performed in conjunction with a
bilateral salpingo-oophorectomy, the removal of both ovaries and fallopian tubes.

Substantive changes
Hormonal treatment at diagnosis Evidence on harms of danazol, gestrinone,
gonadorelin analogues reassessed; recategorised as tradeoff between benefits and
harms.
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Fibroids (uterine myomatosis, leiomyomas)
Search date April 2003

Anne Lethaby and Beverley Vollenhoven

QUESTIONS

Effects of medical treatment alone . . . . . . . . . . . . . . . . . . . . . . . .2410
Effects of preoperative medical interventions . . . . . . . . . . . . . . . . .2415
Effects of surgical interventions . . . . . . . . . . . . . . . . . . . . . . . . . .2417

INTERVENTIONS

MEDICAL TREATMENT ALONE
Likely to be beneficial
Gonadorelin analogues (GnRHa)

plus progestogen (reduced heavy
bleeding and hot flushes
associated with GnRHa
compared with GnRHa
alone). . . . . . . . . . . . . . . .2412

Gonadorelin analogues (GnRHa)
plus tibolone (no significant
difference in fibroid symptoms
compared with GnRHa alone but
adding tibolone reduces hot
flushes and prevents loss in bone
mineral density associated with
GnRHa). . . . . . . . . . . . . . .2412

Trade off between benefits and
harms

Gonadorelin analogues alone .2410

Unknown effectiveness
Gestrinone . . . . . . . . . . . . . .2414
Gonadorelin analogue (GnRHa)

plus raloxifene (insufficient
evidence on effects compared
with GnRHa alone . . . . . . .2412

Gonadorelin analogues (GnRHa)
plus combined
oestrogen–progestogen
(insufficient evidence on effects
compared with GnRHa plus
progesterone) . . . . . . . . . .2412

Levonorgestrel intrauterine
system . . . . . . . . . . . . . . .2415

Mifepristone . . . . . . . . . . . . .2415
Non-steroidal anti-inflammatory

drugs . . . . . . . . . . . . . . . .2414

PREOPERATIVE MEDICAL
TREATMENT

Likely to be beneficial
Gonadorelin analogues . . . . .2415

SURGICAL TREATMENTS
Beneficial
Laparoscopic myomectomy

(reduces recovery time and
postoperative pain compared
with abdominal
myomectomy) . . . . . . . . . .2421

Likely to be beneficial
Laparoscopically assisted vaginal

hysterectomy (reduces recovery
time and postoperative pain but
increases operating time and
blood loss compared with total
abdominal hysterectomy) . .2419

Total abdominal
hysterectomy* . . . . . . . . . .2417

Total laparoscopic hysterectomy
(reduces postoperative fever,
hospital stay, and recovery time
compared with total abdominal
hysterectomy) New . . . . . .2421

Total vaginal hysterectomy (reduces
operation time, less blood loss,
pain, fever, and hospital stay
compared with total abdominal
hysterectomy and increases
satisfaction with
operation) New . . . . . . . . .2425

Unknown effectiveness
Thermal balloon endometrial

ablation . . . . . . . . . . . . . .2422

To be covered in future updates
Total abdominal myomectomy
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Covered elsewhere in Clinical
Evidence

Menorrhagia (many women with
fibroids experience symptoms of
heavy menstrual bleeding) (see
menorrhagia, p 2474)

*Based on consensus. RCTs
unlikely to be conducted.

See glossary, p 2423

Key Messages

Medical treatment alone
¶ Gonadorelin analogues (GnRHa) plus progestogen (reduced heavy

bleeding and hot flushes associated with GnRHa compared with GnRHa
alone) One small RCT found that leuprorelin (leuprolide) acetate plus proges-
terone reduced heavy bleeding compared with leuprorelin acetate alone, and
reduced the proportion of women who had hot flushes.

¶ Gonadorelin analogues plus tibolone (no significant difference in fibroid
symptoms compared with GnRHa alone but adding tibolone reduces hot
flushes and prevents loss in bone mineral density associated with
GnRHa) Two small RCTs found no significant difference between GnRHa alone
and GnRHa plus tibolone in fibroid related symptoms or uterine and fibroid size.
They found that adding tibolone reduced hot flushes, vaginal dryness, and night
sweats and prevented loss in bone mineral density.

¶ Gonadorelin analogues alone RCTs have found that GnRHa reduce fibroid
related symptoms compared with placebo, but are associated with important
adverse effects. One RCT found that nafarelin increased amenorrhoea at
12 weeks compared with placebo. One RCT provided insufficient evidence to
compare nafarelin versus buserelin. One RCT found that higher doses of
nafarelin increased amenorrhoea at 16 weeks compared with lower doses. Two
RCTs found that nafarelin reduced bone density from baseline after 16 weeks’
treatment compared with placebo, but that bone density returned to pretreat-
ment levels 6 months after treatment was stopped. Two RCTs found that hot
flushes were more common with nafarelin than with placebo or buserelin.

¶ Gonadorelin analogue plus raloxifene (insufficient evidence on effects
compared with GnRHa alone) One RCT found that adding raloxifene to
GnRHa reduced fibroid size compared with GnRHa alone. It found no significant
difference in fibroid related symptoms or hot flushes.

¶ Gonadorelin analogues plus combined oestrogen–progestogen (insuffi-
cient evidence on effects compared with GnRHa plus progesterone) One
RCT provided insufficient evidence to compare GnRHa plus
oestrogen–progestogen hormone replacement therapy versus GnRHa plus
progesterone hormone replacement therapy.

¶ Non-steroidal anti-inflammatory drugs Two small RCTs provided insufficient
evidence to assess non-steroidal anti-inflammatory drugs in women with
fibroids.

¶ Gestrinone; levonorgestrel intrauterine system; mifepristone We found
no RCTs on the effects of these interventions.

Preoperative medical treatment
¶ Gonadorelin analogues One systematic review has found that GnRHa for at

least 3 months before fibroid surgery improve preoperative haemoglobin
concentration and haematocrit, and reduce uterine and pelvic symptoms
compared with placebo or no pretreatment. Preoperative gonadorelin also
reduced blood loss and the rate of vertical incisions during laparotomy. Women
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having hysterectomy were more likely to have a vaginal rather than an
abdominal procedure after GnRHa pretreatment compared with placebo or no
pretreatment. Another small RCT found that GnRHa combined with
endometrial resection reduced the need for further treatment (either medical
or surgical) over 1 year compared with GnRHa alone. However, women were
more likely to experience adverse hypo-oestrogenic effects from preoperative
treatment, such as hot flushes, vaginal symptoms, and sweating, and were
more likely to withdraw from treatment because of adverse effects.

Surgical treatments
¶ Laparoscopic myomectomy (reduces recovery time and postoperative

pain compared with abdominal myomectomy) One RCT found that laparo-
scopic myomectomy resulted in lower postoperative pain, and a shorter
recovery time compared with abdominal myomectomy.

¶ Laparoscopically assisted vaginal hysterectomy (reduces recovery time
and postoperative pain but increases operating time and blood loss
compared with total abdominal hysterectomy) We found no RCTs compar-
ing long term effects of laparoscopic assisted vaginal hysterectomy versus
other treatments. Two RCTs found that women having laparoscopically assisted
vaginal hysterectomy had shorter recovery times and less postoperative pain
compared with women having total abdominal hysterectomy.One RCT found
that women having laparoscopically assisted vaginal hysterectomy had longer
operating time and more blood loss than women having total vaginal hyster-
ectomy.

¶ Total abdominal hysterectomy We found no RCTs and an RCT is unlikely to be
conducted. There is consensus that total abdominal hysterectomy is superior
to no treatment in reducing fibroid related symptoms.

¶ Total laparoscopic hysterectomy (reduces postoperative fever, hospital
stay, and recovery time compared with total abdominal hysterectomy)
One RCT found that women having total laparoscopic hysterectomy had less
postoperative fever, shorter hospital stay, and shorter recovery times compared
with women having total abdominal hysterectomy.

¶ Total vaginal hysterectomy (reduces operation time, less blood loss,
pain, fever, and hospital stay compared with total abdominal hysterec-
tomy and increases satisfaction with operation) Two RCTs found that
women having total vaginal hysterectomy had shorter operation time, less
blood loss, pain and fever, shorter hospital stay, earlier return to work, and
greater satisfaction than women having total abdominal hysterectomy. One
RCT found that women having total vaginal hysterectomy had shorter operation
times and less blood loss than women having laparoscopically assisted vaginal
hysterectomy.

¶ Thermal balloon endometrial ablation We found no RCTs comparing thermal
balloon ablation versus non-surgical treatment or hysterectomy. One RCT
compared thermal balloon ablation versus rollerball endometrial ablation in
women with fibroids smaller than the average size of a 12 week pregnancy, all
of whom had been pretreated with gonadorelin analogues. It found no signifi-
cant difference between thermal balloon and rollerball ablation in amenorrhoea
rates, pictorial bleeding assessment chart score, haemoglobin, or hysterec-
tomy rates at 12 months. It found that thermal balloon ablation reduced
operation time and intraoperative complication rate compared with rollerball
ablation. About one third of women reported being “not very satisfied” with
either operation.
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DEFINITION Fibroids (uterine leiomyomas) are benign tumours of the smooth
muscle cells of the uterus. Women with fibroids can be asympto-
matic or may present with menorrhagia (30%), pelvic pain with or
without dysmenorrhoea or pressure symptoms (34%), infertility
(27%), and recurrent pregnancy loss (3%).1 Much of the data
describing the relationship between the presence of fibroids and
symptoms are based on uncontrolled studies that have assessed
the effect of myomectomy (see glossary, p 2423) on the presenting
symptoms.2 The prevalence of fibroids in infertile women can be as
high as 13%, but no direct causal relationship between fibroids and
infertility has been established.3

INCIDENCE/
PREVALENCE

The reported incidence of fibroids varies from 5.4–77.0% depend-
ing on the method of diagnosis (the gold standard is histological
evidence). A random sample of 335 Swedish women aged 25–40
years was reported to have an incidence of fibroids of 5.4% (95%
CI 3.0% to 7.8%) based on transvaginal ultrasound examination.4

The prevalence of these tumours increased with age (age 25–32
years: 3.3%, 95% CI 0.7% to 6.0%; 33–40 years: 7.8%, 95%
CI 3.6% to 12.0%).4 Another large case control study found that the
rate of fibroids was higher in women aged less than 50 years; it
found a rate of pathologically confirmed fibroids of 4.24/1000
woman years in women aged 50 years or more compared with
6.20/1000 in women aged 45–50 years, 4.63/1000 in women
aged 40–45 years, 2.67/1000 in women aged 35–40 years,
0.96/1000 in women aged 30–35 years and 0.31/1000 in women
aged 25–30 years.5 Based on postmortem examination, 50% of
women were found to have these tumours.6 Gross serial sectioning
at 2 mm intervals of 100 consecutive hysterectomy specimens
revealed the presence of fibroids in 50/68 [73%] premenopausal
women and 27/32 [84%] postmenopausal women. These women
were having hysterectomies for reasons other than fibroids.7 The
incidence of fibroids in black women is three times greater than that
in white women, based on ultrasound or hysterectomy diagnosis.8

Submucosal fibroids have been diagnosed in 6–34% of women
having a hysteroscopy for abnormal bleeding, and in 2–7% of
women having infertility investigations.9

AETIOLOGY/
RISK FACTORS

The cause of fibroids is unknown. It is known that each fibroid is of
monoclonal origin and arises independently.10,11 Factors thought to
be involved include the sex steroid hormones oestrogen and pro-
gesterone as well as the insulin-like growth factors, epidermal
growth factor and transforming growth factor. Risk factors for fibroid
growth include nulliparity and obesity. There is a risk reduction to a
fifth with five term pregnancies, compared with nulliparous women
(P < 0.001).5 Obesity increases the risk of fibroid development by
21% with each 10 kg weight gain (P = 0.008).5 The combined oral
contraceptive pill also reduces the risk of fibroids with increasing
duration of use (women who have taken oral contraceptives for 4–6
years compared with women who have never taken oral contracep-
tives: OR 0.8, 95% CI 0.5 to 1.2; women who have taken oral
contraceptives for ≥ 7 years compared with women who have never
taken oral contraceptives: OR 0.5, 95% CI 0.3 to 0.9).12 Women
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who have had injections containing 150 mg depot medroxyproges-
terone acetate also have a reduced incidence compared with
women who have never had injections of this drug (OR 0.44, 95%
CI 0.36 to 0.55).13

PROGNOSIS There are few data on the long term untreated prognosis of these
tumours, particularly in women who are asymptomatic at diagnosis.
One small case control study reported that in a group of 106 women
treated with observation alone over 1 year there was no significant
change in symptoms and quality of life over that time.14 Fibroids
tend to shrink or fibrose after the menopause.5

AIMS OF
INTERVENTION

To reduce menstrual bleeding; prevent or correct iron deficiency
anaemia; reduce pressure symptoms; reduce pelvic pain; and
induce a change in fertility status, with minimal adverse effects.

OUTCOMES Menstrual blood flow (assessed objectively [mL/cycle] or subjec-
tively); haemoglobin and haematocrit concentration; pelvic pain,
pressure, or both (measured by a validated scale or subjective
report); reduction in fibroid and uterine volume; pregnancy rate;
quality of life. Some of the outcomes relate to surgery: ease of
surgery as assessed by the surgeon, complication rates during and
after surgery; blood loss during surgery; duration of surgery; length
of hospital stay; rate of blood transfusions; probability of transverse
versus vertical incisions during surgery; probability of vaginal versus
abdominal hysterectomy; recurrence rate; patient satisfaction rate.

METHODS Clinical Evidence search and appraisal April 2003.

QUESTION What are the effects of medical treatment alone?

OPTION GONADORELIN ANALOGUES ALONE

RCTs have found that gonadorelin analogues reduce fibroid related
symptoms compared with placebo, but are associated with important
adverse effects. One RCT found that nafarelin increased amenorrhoea at
12 weeks compared with placebo. One RCT provided insufficient evidence
to compare nafarelin versus buserelin. One RCT found that higher doses
of nafarelin increased amenorrhoea at 16 weeks compared with lower
doses. Two RCTs found that nafarelin reduced bone density from baseline
after 16 weeks’ treatment compared with placebo, but that bone density
returned to pretreatment levels 6 months after treatment was stopped.
Two RCTs found that hot flushes were more common with nafarelin than
with placebo or buserelin.

Benefits: Versus placebo: We found one systematic review of nafarelin
(search date 1997, 1 RCT, 101 women).15 The RCT identified by the
review found that intranasal nafarelin (200 �g twice daily) signifi-
cantly increased the proportion of women with amenorrhoea at 3
months compared with placebo (33/64 [51%] women amenor-
rhoeic with nafarelin v 3/37 [8%] with placebo, P ≤ 0.05).15 Versus
each other: We found one systematic review (search date 1997)
that identified one RCT (211 women enrolled) comparing intranasal
nafarelin (200 �g twice daily) versus intranasal buserelin (300 �g 3
times daily).15 The RCT found that nafarelin significantly increased
haemoglobin at 16 weeks compared with buserelin (haemoglobin
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12.8 g/dL with nafarelin v 12.3 g/dL with buserelin; P = 0.03).
However, the RCT did not describe the clinical importance of this
difference. Different doses: We found one systematic review
(search date 1997) that identified one RCT (257 women) compar-
ing different doses of nafarelin (50, 100, 200, and 400 �g twice
daily).15 The RCT found that higher doses of nafarelin significantly
increased the proportion of women who were amenorrhoeic at
16 weeks compared with lower doses (women amenorrhoeic 41/59
[69.5%] with 50 �g v 46/54 [85.2%] with 100 �g v 40/48 [83.3%]
with 200 �g v 52/57 [91.2%] with 400 �g; P = 0.0053 for dose-
response effect). Different modes of administration: We found
no systematic review and no RCTs that measured clinical outcomes
(see comment below). Versus gonadorelin analogues (GnRHa)
plus hormonal treatment: See benefits of GnRHa plus hormone
replacement therapy, p 2412.

Harms: Versus placebo: The systematic review identified two RCTs, which
found that intranasal nafarelin (200 �g twice daily) reduced bone
density by 2.5% from baseline after 16 weeks’ treatment compared
with placebo.15 Six months after treatment was withdrawn, bone
density had increased to values that were not significantly different
from baseline. Many women reported hot flushes during nafarelin
treatment (rates ranged from 39% to 100% across 5 RCTs in the
review). One RCT found that nafarelin significantly increased the
proportion of women who had hot flushes compared with placebo
(61% with nafarelin v 36% with placebo; P = 0.02).15 Versus each
other: The RCT identified by the review found that nafarelin signifi-
cantly increased the proportion of women who had hot flushes
compared with buserelin (38.5% with nafarelin v 23.4% with
buserelin; P = 0.025), but few women discontinued treatment
(data not reported).15 Versus GnRHa plus hormonal treatment:
See harms of GnRHa plus hormone replacement, p 2414.

Comment: The RCTs did not assess effects on pregnancy rates. GnRHa control
bleeding, reduce some fibroid related symptoms, and reduce fibroid
and uterine size. However, they may cause menopausal symptoms
and bone loss, which make them unacceptable for long term use.
Versus placebo: We found four additional RCTs (154 women)
comparing GnRHa versus placebo.16–19 All had important methodo-
logical weaknesses. The first RCT (13 participating centres, 128
women, 24 weeks’ treatment) had high withdrawal rates, preclud-
ing reliable comparison of the benefits of treatments.16 It found that
leuprorelin was associated with vasomotor flushes, vaginitis,
arthralgia/myalgia, asthenia, peripheral oedema, insomnia, nau-
sea, and nervousness compared with placebo (see table 1,
p 2426).16 It found no significant difference between nafarelin and
placebo in the risk of developing emotional lability/nervousness,
depression, headaches, or decreased libido, although sample size
may have been insufficient to rule out clinically important differ-
ences for these outcomes (see table 1, p 2426).16 The second RCT
(38 premenopausal women) did not assess clinical outcomes.17

The other two RCTs were too small to yield reliable results (12
women18 and 15 women19). Two of these RCTs found that fibroids
returned to their previous size after stopping treatment.16,17 Versus
each other: We found two additional small RCTs.20,21 The first RCT
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(67 women) compared buserelin (1.8 mg every 4 weeks) versus
leuprorelin (1.88 mg every 4 weeks) by subcutaneous injection.20

The second RCT (27 women) compared triptorelin standard dose
treatment plus three different types of dosage regimen.21 Neither of
the RCTs compared clinical outcomes among treatment groups.
Different doses: Two RCTs (77 women) compared two different
doses of leuprorelin (leuprolide) acetate (1.88 mg v 3.75 mg every
4 weeks for 24 weeks).22,23 Neither of the RCTs compared clinical
outcomes among treatment groups, but one RCT reported that all
women experienced partial or complete relief from symptoms
throughout their treatment.22 Different modes of
administration: We found three RCTs (96 women) comparing
intranasal versus subcutaneous GnRHa, none of which reported
quantitative results for clinical outcomes.24–26 One RCT reported
that all women had a subjective improvement in menstrual symp-
toms after 6 months’ treatment, especially menorrhagia and dys-
menorrhoea, but no figures were reported.24 The RCTs found no
differences in uterine and fibroid shrinkage depending on how
GnRHa treatment was given.24–26

OPTION GONADORELIN ANALOGUES PLUS HORMONE
REPLACEMENT

One small RCT found no significant difference between leuprorelin
(leuprolide) acetate plus progesterone and leuprorelin acetate alone in
the proportion of women who had heavy bleeding at 12 months. Two small
RCTs found no significant difference between gonadorelin analogues
alone and gonadorelin analogues plus tibolone in fibroid related
symptoms or uterine and fibroid size. They found that adding tibolone
reduced hot flushes, vaginal dryness, and night sweats, and prevented
loss in bone mineral density. One small RCT provided insufficient
evidence to compare gonadorelin analogues plus oestrogen–progestogen
hormone replacement versus gonadorelin analogues plus progesterone
only hormone replacement. Another RCT found that adding raloxifene to
gonadorelin analogues reduced fibroid size compared with gonadorelin
analogues alone. It found no significant difference in fibroid related
symptoms or hot flushes.

Benefits: Gonadorelin analogue (GnRHa) plus progestogen versus
GnRHa alone: We found no systematic review but found one RCT
(41 women).27 It found no significant difference between leuprore-
lin (leuprolide) acetate plus progesterone and leuprorelin acetate
plus placebo in heavy bleeding at 12 months (proportion of women
with bleeding for ≤ 7 days/month or self reported improvement in
bleeding assessed by menstrual calendar: 8/21 [38%] with added
progesterone v 11/20 [55%] with added placebo; RR 0.69, 95%
CI 0.35 to 1.36). We found two RCTs that did not assess effects on
fibroid related symptoms.28,29 The first RCT (24 women) assessing
harms found that GnRHa plus medroxyprogesterone acetate signifi-
cantly reduced vasomotor symptoms over 12 months compared
with GnRHa alone (P < 0.05; absolute numbers not reported).28

The second RCT (16 women) found that leuprorelin acetate plus
progestogen hormone replacement significantly reduced the pro-
portion of women with hot flushes over 24 weeks compared with
leuprorelin acetate alone (1/9 [11%] with leuprorelin acetate plus
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progestogen v 6/7 [86%] with leuprorelin acetate alone; RR 0.13,
95% CI 0.02 to 0.84).29 GnRHa plus tibolone versus GnRHa
alone: We found two RCTs.30,31 Both RCTs found no significant
difference in symptoms at 6 months between adding tibolone to
GnRHa and GnRHa alone. They found that fewer women taking
tibolone had hot flushes. The first RCT (50 women) found no
significant difference between GnRHa plus tibolone and GnRHa plus
placebo in uterine and fibroid size or fibroid related symptoms at 6
months (mean uterine volume 415 cm3 with added tibolone v

386 cm3 with added placebo; mean fibroid volume 139 cm3 with
added tibolone v 133 cm3 with added placebo; symptom intensity
on a visual analogue scale from 0–10: 3.3 with added tibolone v

3.5 with added placebo for pelvic pressure; 2.0 with added tibolone
v 2.5 with added placebo for pelvic pain; 3.0 in both groups for
urinary frequency; P value for all comparisons reported as non-
significant).30 It found that, after 6 months’ treatment, GnRHa plus
tibolone significantly reduced the mean number of hot flushes each
day compared with GnRHa alone (1.5 with added tibolone v 4.6
with added placebo; P < 0.01; data presented graphically).30 The
RCT also found that the significant reduction in bone mineral density
after 6 months’ treatment with gonadorelin alone was prevented
with the concurrent administration of tibolone (mean difference
P < 0.01).30 The risk of fractures was not assessed. The second
RCT (20 women) comparing GnRHa (triptoreline) plus tibolone
versus GnRHa alone also found no significant difference in fibroid
volume at 6 months (reduction in volume 64% with GnRHa plus
tibolone v 60% with GnRHa alone; reported as non-significant, CI
not reported).31 The RCT is likely to have been too small to detect a
clinically important difference. It found that fewer women taking
tibolone plus GnRHa had hot flushes (30% with GnRHa plus
tibolone v 80% with GnRHa alone), vaginal dryness (20% with
GnRHa plus tibolone v 50% with GnRHa alone), and night sweats
(20% with GnRHa plus tibolone v 30% with GnRHa alone) compared
with women taking GnRHa alone.31 The RCT did not assess the
significance of the difference between groups. GnRHa plus
progestogen versus GnRHa plus combined oestrogen–
progestogen: We found one RCT (51 women) that compared
GnRHa plus progestogen hormone replacement versus GnRHa plus
combined oestrogen–progestogen hormone replacement over a
2 year period.32 After 3 months of leuprorelin treatment, it found a
decrease in the mean uterine volume in both groups compared with
baseline estimates (416 cm3 with oestrogen–progestogen v

440 cm3 with progestogen alone; CI of the difference not reported).
After 21 months of treatment, the mean uterine volume was
reduced only in women taking oestrogen–progestogen hormone
replacement (414 cm3 with oestrogen–progestogen v 647 cm3 with
progestogen alone; CI not reported). Most women experienced a
reduction in fibroid related symptoms (comparison of results
between groups not reported). Menorrhagia improved or resolved in
85%, pelvic pressure in 63%, and pelvic pain in 100% of women.
GnRHa plus raloxifene versus GnRHa alone: We found one RCT
(100 women) that compared adding raloxifene to GnRHa versus
GnRHa alone for 6 months.33 It found that both treatments were
associated with a reduction in both uterine and fibroid size from
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baseline, and found that raloxifene plus GnRHa caused a signifi-
cantly greater reduction in fibroid size at 6 months compared with
GnRHa alone (reduction 7% with raloxifene plus GnRHa v 4% with
GnRHa alone, absolute data read from graph, P < 0.05). It found
no significant difference between groups in fibroid related symp-
toms (menorrhagia or constipation: no women in either group;
pelvic pressure: 6.7% with raloxifene plus GnRHa v 6.5% with
GnRHa alone; pelvic pain: 4.4% with raloxifene plus GnRHa v 6.5%
with GnRHa alone; urinary frequency: 6.7% with raloxifene plus
GnRHa v 4.3% with GnRHa alone; reported as non-significant, CI
not reported).33

Harms: See harms of hormone replacement therapy under menopausal
symptoms topic, p 2459. GnRHa plus progestogen versus
GnRHa alone: The first RCT gave no information on adverse
effects.27 GnRHa plus tibolone versus GnRHa alone: See also
GnRHa without hormonal replacement therapy, p 2410. GnRHa
plus raloxifene versus GnRHa alone: The RCT found that both
GnRHa alone and raloxifene plus GnRHa significantly increased the
mean number of hot flushes a day after 15 days’ treatment (mean
3–6 flushes a day; P < 0.05). However, it found no significant
difference between groups (reported as non-significant, CI not
reported).

Comment: Most of the RCTs were small. There is insufficient evidence to
determine the optimum hormone replacement regimen that mini-
mises the adverse effects of GnRHa. The RCTs did not assess
effects on pregnancy rates.

OPTION NON-STEROIDAL ANTI-INFLAMMATORY DRUGS

Two small RCTs provided insufficient evidence to assess non-steroidal
anti-inflammatory drugs in women with fibroids.

Benefits: We found two small RCTs, which assessed the effects of non-
steroidal anti-inflammatory drugs (ibuprofen and naproxen) on
heavy menstrual bleeding in women with fibroids.34,35 The first RCT
(25 women with menorrhagia; 11 with fibroids) found no significant
difference in menstrual blood loss over 4 months between naproxen
and placebo in women with fibroids (total menstrual blood loss over
4 cycles 221 mL with placebo v 196 mL with naproxen; P value not
reported).34 The second RCT (24 women; 10 with fibroids) also
found no significant difference in menstrual blood loss over 2
months between ibuprofen 600–1200 mg/day and placebo (34
women: total menstrual blood loss over 2 cycles about 130 mL in all
groups; P value not reported).35 Both RCTs may have been under-
powered to assess a clinically important difference in
outcomes.34,35

Harms: See harms under non-steroidal anti-inflammatory drugs, p 1551.

Comment: The RCTs did not assess effects on pregnancy rates.

OPTION GESTRINONE

We found no RCTs about the effects of gestrinone on fibroid related
symptoms. Androgenic adverse effects limit its use.
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Benefits: We found no systematic review and no RCTs that assessed clinical
outcomes (see comment below).

Harms: Two uncontrolled trials found that gestrinone was associated with
seborrhoea and acne, which increased with duration of treat-
ment.36,37 One RCT found that after 1 year of treatment, sebor-
rhoea affected 71–93% of women, and acne was reported by
31–63% of women after 2 years of treatment. Myalgia and arthral-
gia, mild hirsutism, and hoarseness were also reported. Body
weight also increased after 2 years of treatment, from a mean of
57.4 kg to 60.9 kg. These changes reversed when treatment was
discontinued.

Comment: We found two uncontrolled trials (197 women) that assessed the
mode of administration of gestrinone in reducing uterine vol-
ume.36,37 The effects of gestrinone were assessed as comparisons
with baseline values. After 3 months of treatment in one trial,
76–86% of women reported amenorrhoea. Pelvic pain was resolved
in 76–98% of women.36 Haemoglobin increased from a mean of
12.38 g/dL to 13.26 g/dL and haematocrit increased from 36.9%
to 38.4%.36 The trials did not assess effects on pregnancy rates.

OPTION MIFEPRISTONE

We found no RCTs of mifepristone in women with fibroids.

Benefits: We found no systematic review or RCTs.

Harms: Mild atypical hot flushes were reported in 28–40% of women in one
observational study.38

Comment: None.

OPTION LEVONORGESTREL INTRAUTERINE SYSTEM

We found no RCTs of the levonorgestrel intrauterine system in women
with fibroids.

Benefits: Versus no treatment: One systematic review (search date 2000)
identified no RCTs.39 We found no additional RCTs.

Harms: We found no RCTs.

Comment: None.

QUESTION In women scheduled for fibroid surgery, what are the
effects of preoperative medical treatments?

OPTION GONADORELIN ANALOGUES

One systematic review has found that gonadorelin analogues for at least
3 months before fibroid surgery improve preoperative haemoglobin
concentration and haematocrit, and reduce uterine and pelvic symptoms
compared with placebo or no pretreatment. Preoperative gonadorelin also
reduced blood loss and the rate of vertical incisions during laparotomy.
Women having hysterectomy were more likely to have a vaginal rather
than an abdominal procedure after gonadorelin analogue pretreatment
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compared with placebo or no pretreatment. Another small RCT found that
gonadorelin analogues combined with endometrial resection reduced the
need for further treatment (either medical or surgical) over 1 year
compared with gonadorelin analogues alone. However, women were more
likely to experience adverse hypo-oestrogenic effects from preoperative
treatment, such as hot flushes, vaginal symptoms, and sweating, and
were more likely to withdraw from treatment because of adverse effects.

Benefits: Versus placebo or no preoperative treatment: We found one
systematic review (search date 2000, 21 RCTs, 1886 women)40

and one additional RCT.41 The systematic review assessed gona-
dorelin analogue (GnRHa) pretreatment (given at least 3 months
before surgery) compared with placebo or no treatment, in separate
categories: before, during, and after myomectomy (see glossary,
p 2423) or hysterectomy. The review found that, compared with
placebo or no treatment, pretreatment with GnRHa significantly
improved preoperative haemoglobin concentration (9 RCTs, 541
women: WMD 0.98 g/dL, 95% CI 0.74 g/dL to 1.22 g/dL) and hae-
matocrit (4 RCTs, 138 women: 3.14%, 95% CI 1.78% to 4.51%). It
also found that GnRHa significantly improved preoperative pelvic
symptoms when measured on a symptom scale (pelvic symptom
score (see glossary, p 2423): 3 RCTs, 372 women: WMD –2.12,
95% CI –2.38 to –1.87). It found that significantly fewer women
receiving GnRHa pretreatment had no improvement in pelvic symp-
toms compared with women receiving no pretreatment (1 RCT:
OR 0.38, 95% CI 0.22 to 0.60). It found that pretreatment with
GnRHa significantly reduced intraoperative blood loss (estimated by
measuring the weight of swabs and the volume of blood collected in
receptacles) compared with placebo or no treatment (8 RCTs, 263
women: WMD 67 mL, 95% CI 44 mL to 91 mL during myomectomy;
6 RCTs, 419 women: WMD 58 mL, 95% CI 40 mL to 76 mL during
hysterectomy). The review also found that GnRHa significantly
reduced the duration of operation in women having hysterectomy (8
RCTs, 748 women: WMD 5.2 minutes, 95% CI 1.8 minutes to 8.6
minutes) and reduced hospital stay compared with placebo or no
treatment (4 RCTs, 392 women: WMD 1.0 day, 95% CI 0.9 days to
1.2 days). GnRHa pretreatment significantly reduced vertical inci-
sion rate in women having laparotomy compared with placebo or no
treatment (myomectomy; 1 RCT, 28 women: OR 0.11, 95% CI 0.02
to 0.75; hysterectomy; 4 RCTs, 529 women: OR 0.36, 95% CI 0.23
to 0.55). There was also a suggestion that hysterectomy was
subjectively graded by the surgeons as “not as difficult” in the
pretreated women (2 RCTs: OR 0.73, 95% CI 0.25 to 0.97). A
significantly higher proportion of these women also converted to a
vaginal procedure (3 RCTs: OR 4.7, 95% CI 3.0 to 7.5). The review
found that pretreated compared with non-pretreated women main-
tained marginally but significantly higher postoperative blood
counts (postoperative haemoglobin: 3 RCTs, 240 women: WMD
0.8 g/dL, 95% CI 0.5 g/dL to 1.1 g/dL) for both types of surgery and
higher haematocrit levels after hysterectomy (2 RCTs, 173 women:
WMD 1.8%, 95% CI 1.1% to 2.4%), although the clinical signifi-
cance of these results is unclear. One small RCT (60 women, 18
infertile, 6 with recurrent abortion) identified by the review40

assessed pregnancy rate in infertile women who had had myomec-
tomy for fibroids at a mean follow up of 13 months.42 Pregnancy
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rate was higher for pretreated versus non-pretreated women,
although the difference was not significant (AR 7/11 [64%] for
pretreated v 6/13 [46%] for non-pretreated; RR 1.4, 95% CI 0.7 to
2.9). The RCT may have been too small to detect a clinically
important difference. Versus GnRHa alone: We found one RCT (25
women) comparing goserelin acetate plus endometrial resection
(see glossary, p 2423) versus goserelin acetate alone.43 It found
that, compared with goserelin acetate alone, combined treatment
reduced the proportion of women who required further treatment
(either medical or surgical) over 1 year (17% with combined treat-
ment v 69% with goserelin acetate alone; RR 4.3, 95% CI 1.1 to
15.4).

Harms: Versus placebo or no preoperative treatment: The review found
that women pretreated with GnRHa versus placebo or no treatment
were significantly more likely to experience hypo-oestrogenic symp-
toms, such as hot flushes (534 women: OR 6.5, 95% CI 4.6 to
9.2), change in breast size (261 women: OR 7.7, 95% CI 2.4 to
24.9), and vaginal symptoms (534 women: OR 4.0, 95% CI 2.1 to
7.6).40 Women were also more likely to withdraw from treatment
because of adverse effects (4 RCTs, 628 women: OR 2.5, 95%
CI 1.0 to 5.9). The systematic review identified two small RCTs that
evaluated long term follow up in women receiving pretreatment with
GnRHa before myomectomy. In one of these, all 24 women were
checked for fibroid recurrence at 6 months and 63% of the
pretreated group had a recurrence of their fibroids compared with
13% of the control group. Fibroid recurrence 2–3 years after surgery
was over 50% in the 18 women from the second RCT, but no
significant difference was found between pretreated and non-
pretreated women. No other adverse effects were assessed.
Versus GnRHa alone: The RCT gave no information on harms.43

Comment: Only one of the RCTs42 assessed effects on pregnancy rates.
Versus other preoperative treatments: One RCT was not
included in the systematic review because the outcome of avoiding
scheduled hysterectomy was assessed in the GnRHa group only.41

QUESTION What are the effects of surgical treatments?

OPTION TOTAL ABDOMINAL HYSTERECTOMY

We found no RCTs comparing total abdominal hysterectomy versus no
treatment or sham surgery. An RCT is unlikely to be conducted. There is
consensus that abdominal hysterectomy is superior to no treatment in
improving fibroid related symptoms. RCTs found that women having total
abdominal hysterectomy had longer surgery, more blood loss, pain and
fever, longer hospital stay, later return to work, and less satisfaction than
women having total vaginal hysterectomy. Two RCTs found that women
having total abdominal hysterectomy had longer recovery times and more
postoperative pain but shorter operating times and less blood loss than
women having laparoscopically assisted vaginal hysterectomy. One RCT
found that women having total abdominal hysterectomy had more
postoperative fever, longer hospital stay, and recovery times than women
having total laparoscopic hysterectomy.
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Benefits: We found no systematic review. We found no RCTs comparing total
abdominal hysterectomy (see glossary, p 2424) versus no interven-
tion or sham surgery (see comment below). Versus total vaginal
hysterectomy: See glossary, p 2424. See benefits of total vaginal
hysterectomy, p 2418. Versus laparoscopically assisted vaginal
hysterectomy: See glossary, p 2424. See benefits of laparoscopi-
cally assisted vaginal hysterectomy, p 2419. Versus laparoscopic
myomectomy: See benefits of laparoscopic myomectomy,
p 2421.44

Harms: Versus total vaginal hysterectomy: See harms of total vaginal
hysterectomy, p 2419. Versus laparoscopically assisted vaginal
hysterectomy: See harms of laparoscopically assisted vaginal
hysterectomy, p 2420. Versus laparoscopic myomectomy: See
harms of laparoscopic myomectomy, p 2422.

Comment: There is consensus that abdominal hysterectomy is superior to no
treatment in improving fibroid related symptoms. An RCT is unlikely
to be conducted. Other RCTs have compared different types of
hysterectomy in various groups of women but results from these
RCTs are not generalisable to women with fibroids.

OPTION TOTAL VAGINAL HYSTERECTOMY New

Two RCTs found that women having total vaginal hysterectomy had
shorter operation times, less blood loss, pain and fever, shorter hospital
stay, earlier return to work, and greater satisfaction than women having
total abdominal hysterectomy. One RCT found that women having total
vaginal hysterectomy had shorter operation times and less blood loss
than women having laparoscopically assisted vaginal hysterectomy.

Benefits: We found no systematic review. We found no RCTs comparing total
vaginal hysterectomy (see glossary, p 2424) versus no intervention or
sham surgery. Versus total abdominal hysterectomy: We found no
systematic review. We found two RCTs (179 women) comparing total
vaginal hysterectomy versus total abdominal hysterectomy.45,46 Both
RCTs found that vaginal hysterectomy improved intraoperative and
postoperative outcomes compared with abdominal hysterectomy. The
first RCT (90 women) compared three interventions: total vaginal
hysterectomy, total abdominal hysterectomy, and laparoscopically
assisted vaginal hysterectomy (LAVH) (see glossary, p 2424).45 The
women in each group did not differ significantly in age, weight, or other
relevant demographic characteristics. The RCT found that, compared
with either total abdominal hysterectomy or LAVH, total vaginal hyster-
ectomy significantly reduced intraoperative blood loss (215 mL with
vaginal hysterectomy v 293 mL with abdominal hysterectomy v

343 mL with LAVH; P = 0.04). It found that, compared with total
abdominal hysterectomy, both total vaginal hysterectomy and LAVH
significantly reduced postoperative pain scores at 24 hours (measured
on a scale from 0–10; 3 with vaginal hysterectomy v 6 with abdominal
hysterectomy v 4 with LAVH; P < 0.001), and the number of days of
postoperative antibiotic use (1.3 days with vaginal hysterectomy v 1.7
days with abdominal hysterectomy v 1.3 days with LAVH; P < 0.001).
It also found that both total vaginal hysterectomy and LAVH significantly
reduced the time to return to work (mean: 29 days with vaginal
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hysterectomy v 41 with abdominal hysterectomy v 30 with LAVH;
P < 0.001), reduced the proportion of women with febrile morbidity
(13% with vaginal hysterectomy v 27% with total abdominal hysterec-
tomy v 3% with LAVH; P < 0.05), and reduced mean hospital stay (4.7
days with vaginal hysterectomy v 5 days with abdominal hysterectomy
v 4.7 days with LAVH; P = 0.003). The second RCT found that,
compared with total abdominal hysterectomy, total vaginal hysterec-
tomy significantly reduced the duration of operation (86 minutes with
vaginal hysterectomy v 102 minutes with abdominal hysterectomy;
P < 0.001), reduced the proportion of women with postoperative fever
(17% with vaginal hysterectomy v 30% with abdominal hysterectomy;
P < 0.05), and reduced the proportion of women who needed post-
operative analgesics (66% with vaginal hysterectomy v 8% with
abdominal hysterectomy; P < 0.05). It found that total vaginal hyster-
ectomy significantly reduced hospital stay compared with abdominal
hysterectomy (3.4 days with vaginal hysterectomy v 4.3 days with
abdominal hysterectomy; P < 0.001). More women having vaginal
hysterectomy rated treatment as “good” or “very good” (83% with
vaginal hysterectomy v 32% with total hysterectomy [see glossary,
p 2424], P value not reported). Versus laparoscopically assisted
vaginal hysterectomy: See benefits of laparoscopically assisted
vaginal hysterectomy, p 2419.

Harms: The RCTs found no major complications associated with total
vaginal hysterectomy.45,46

Comment: Other RCTs have compared different types of hysterectomy in
various groups of women but results from these RCTs are not
generalisable to women with fibroids. The RCTs did not assess
effects on pregnancy rates.

OPTION LAPAROSCOPICALLY ASSISTED VAGINAL HYSTERECTOMY

We found no RCTs comparing long term effects of laparoscopically
assisted vaginal hysterectomy versus other treatments. Two RCTs found
that women having laparoscopically assisted vaginal hysterectomy had
shorter recovery times and less postoperative pain but longer operating
time and more blood loss than women having total abdominal
hysterectomy. One RCT found that women having laparoscopically
assisted vaginal hysterectomy had longer operating time and more blood
loss than women having total vaginal hysterectomy.

Benefits: We found no systematic review. We found no RCTs comparing
laparoscopically assisted vaginal hysterectomy (LAVH) (see glos-
sary, p 2424) versus no intervention or sham surgery. Versus total
abdominal hysterectomy or total vaginal hysterectomy: We
found two RCTs in women with symptomatic fibroids scheduled for
hysterectomy comparing the effects of LAVH versus total abdominal
hysterectomy (TAH) on operating time, blood loss, complications
(not clearly specified), febrile morbidity, postoperative analgesic
requirement, and hospital stay.44,45 Both RCTs found that LAVH
improved intraoperative and postoperative outcomes compared
with abdominal hysterectomy. The first RCT (62 women) found that
LAVH significantly reduced hospital stay and analgesic use com-
pared with TAH (mean hospital stay 3.8 days with LAVH v 5.8 days
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with TAH; P < 0.001; analgesic use for > 24 hours postoperatively
23% with LAVH v 77% with TAH; CI not reported). Post hoc subgroup
analyses found limited evidence that relative effects of LAVH and
TAH depended on uterine weight (see comment below). The second
RCT (90 women) compared three interventions: LAVH, total vaginal
hysterectomy, and TAH.45 There was no significant difference in
age, weight, or other relevant demographic characteristics among
groups. The RCT found that, compared with either LAVH or TAH,
total vaginal hysterectomy significantly reduced intraoperative
blood loss (343 mL with LAVH v 215 mL with vaginal hysterectomy
v 293 mL with TAH; P = 0.04). It found that, compared with TAH,
both LAVH and total vaginal hysterectomy significantly reduced
postoperative pain scores at 24 hours (measured on a scale from
0–10; 4 with LAVH v 3 with total vaginal hysterectomy v 6 with TAH;
P < 0.001), and the number of days of postoperative antibiotic use
(1.3 days with LAVH v 1.3 days with total vaginal hysterectomy v 1.7
days with TAH; P < 0.001). It also found that both LAVH and total
vaginal hysterectomy significantly reduced the time to return to work
(mean 30 days with LAVH v 29 days with vaginal hysterectomy v 41
days with TAH; P < 0.001), reduced the proportion of women with
febrile morbidity (3% with LAVH v 13% with total vaginal hysterec-
tomy v 27% with TAH; P < 0.05), and reduced mean hospital stay
(4.7 days with LAVH v 4.7 days with vaginal hysterectomy v 5 days
with TAH; P = 0.003). The second RCT found no significant differ-
ence in postoperative pain, time to return to work, or febrile
morbidity between LAVH and vaginal hysterectomy.45

Harms: Versus total abdominal hysterectomy: The first RCT found that
LAVH significantly increased operating time (in women who did not
have a second operation [oophorectomy and/or adhesiolysis]) com-
pared with TAH (mean operating time 135 minutes with LAVH v

120 minutes with TAH; P = 0.001).44 The second RCT also found that
LAVH significantly increased mean operating time (without second
procedure) and blood loss compared with TAH (mean 109 minutes
with LAVH v 98 minutes with TAH; P < 0.001; mean blood loss
343 mL with LAVH v 293 mL with TAH; P = 0.04).45 No major compli-
cations were reported in either RCT, although there was insufficient
information to determine which complications were addressed.

Comment: The RCTs did not assess effects on pregnancy rates. In women with
uterus estimated to weigh 500 g or less: Subgroup analysis of
the first RCT in 41 women with uterus estimated to weigh 500 g or
less in the preoperative assessment found that LAVH and TAH
required comparable operating times (130 minutes on average with
LAVH v 120 minutes with TAH).44 They had less postoperative pain
and shorter recovery compared with the TAH group. Sonograms
were used to estimate uterine weight. Analgesia requirement was
reduced with LAVH (1/20 [5%] with LAVH v 6/11 [55%] with TAH;
RR 0.09, 95% CI 0.01 to 0.67; NNT 2, 95% CI 1 to 6). Hospital stay
was also reduced with LAVH (3.8 days, 95% CI 3.2 days to 4.0 days
with LAVH v 5.8 days, 95% CI 5.0 days to 6.4 days with TAH;
P < 0.0001). In women with uterus estimated to weigh more
than 500 g: Subgroup analysis of the RCT in 21 women with uteri
weighing more than 500 g found that LAVH was associated with a
shorter recovery but a longer operating time compared with TAH.44
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About 27% of women randomised to LAVH converted to laparotomy.
Mean operating time was increased with LAVH (150 minutes, 95%
CI 125 minutes to 173 minutes with LAVH v 108 minutes, 95%
CI 83 minutes to 120 minutes with TAH; P = 0.002). Mean hospital
stay was reduced with LAVH (4.0 days, 95% CI 3.9 days to 5.8 days
with LAVH v 6.0 days, 95% CI 5.8 days to 6.0 days with TAH).
Extrapolating results of hysterectomy for other disorders to
women with fibroids: Other RCTs have compared different types of
hysterectomy in other groups of women but results from these RCTs
are not generalisable to women with fibroids.

OPTION TOTAL LAPAROSCOPIC HYSTERECTOMY New

One RCT found that women having total laparoscopic hysterectomy had
less postoperative fever, shorter hospital stay, and shorter recovery times
compared than women having total abdominal hysterectomy.

Benefits: We found no systematic review. We found no RCTs comparing total
laparoscopic hysterectomy (see glossary, p 2424) versus no inter-
vention or sham surgery. Versus total abdominal hysterectomy:
We found no systematic review but found one RCT (122 women with
an enlarged uterus [equivalent to > 14 weeks’ gestation] because
of fibroids) comparing total laparoscopic hysterectomy versus total
abdominal hysterectomy.47 It found that, compared with total
abdominal hysterectomy, total laparoscopic hysterectomy signifi-
cantly reduced the proportion of women who had postoperative
fever (13% with total laparoscopic hysterectomy v 29% with total
abdominal hysterectomy; P < 0.05), and reduced duration of hos-
pital stay (mean 76.4 hours with total laparoscopic hysterectomy v

121.8 hours with total abdominal hysterectomy) and recovery times
(mean 22 days with total laparoscopic hysterectomy v 36 days with
total abdominal hysterectomy; P < 0.001 for both outcomes).

Harms: The RCT reported that one woman randomised to total laparoscopic
hysterectomy converted to abdominal hysterectomy because of
incidental bowel injury.47 It found no other major complications
associated with laparoscopic or abdominal hysterectomy.

Comment: Women were only included in the RCT if they had an enlarged
uterus.47 This would usually be a contraindication to total laparo-
scopic hysterectomy. Other RCTs have compared different types of
hysterectomy in various groups of women but results from these
RCTs are not generalisable to women with fibroids. The RCT did not
assess effects on pregnancy rates.

OPTION LAPAROSCOPIC MYOMECTOMY

Limited evidence from RCTs suggests that laparoscopic myomectomy is
associated with less postoperative pain and fever, and shorter recovery
times compared with abdominal myomectomy.

Benefits: We found no systematic review. We found no RCTs against no
intervention or sham surgery. Versus abdominal myomectomy:
We found two RCTs comparing laparoscopic versus abdominal
myomectomy (see glossary, p 2423) by laparotomy.48,49 The first RCT
(40 women with < 5 myomas and the size of the largest myoma
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< 7 cm) found no differences in length of surgery, blood loss, or
postoperative complications (fever). Women having laparoscopic
myomectomy reported a lower intensity of postoperative pain (unla-
belled scale), required less analgesia, and had a shorter recovery
time than women having abdominal myomectomy by laparotomy.
Two days after surgery, a significantly smaller proportion of women
required analgesia with laparoscopic myomectomy versus abdominal
myomectomy (analgesia free women: 17/20 [85%] with laparoscopy
v 3/20 [15%] with abdominal; RR 5.7, 95% CI 2.0 to 16.4; NNT 2,
95% CI 1 to 3), and by day 15 more women were fully recovered after
laparoscopic myomectomy (18/20 [90%] with laparoscopy v 1/20
[5%] with abdominal; RR 18.0, 95% CI 2.7 to 122.0; NNT 2, 95%
CI 1 to 2). The second RCT (131 women with at least 1 myoma
≥ 5 cm) found similar length of surgery with laparoscopic and
abdominal myomectomy.49 However, it found a significantly greater
drop in haemoglobin with abdominal than with laparoscopy
(1.33 g/dL with laparoscopy v 2.17 g/dL with abdominal; P < 0.001).
Women who had laparoscopic myomectomy were marginally but
significantly less likely to experience postoperative fever than women
who had abdominal myomectomy (8/66 [12%] with laparoscopy v

17/65 [26%] with abdominal; RR 0.46, 95% CI 0.22 to 1.00; NNT 9,
95% CI 4 to 116) and were more likely to have a shorter hospital stay
(75.6 hours with laparoscopy v 142.8 hours with abdominal; CI not
reported; P < 0.001). It found no significant difference in pregnancy
rate after surgery between laparoscopic and abdominal myomectomy
(53.6% with laparoscopy v 55.9% with abdominal; reported as
non-significant, CI not reported).

Harms: No major complications were reported in the two RCTs.48,49 The
second RCT found that more people having abdominal compared
with laparoscopic myomectomy had transfusions (transfusion risk:
3/65 [5%] with abdominal v 0/66 [0%] with laparoscopy; CI not
reported).49

Comment: Other RCTs have compared different types of hysterectomy in
various groups of women but results from these RCTs are not
generalisable to women with fibroids.

OPTION THERMAL BALLOON ABLATION

We found no RCTs comparing thermal balloon ablation versus
non-surgical treatment or versus hysterectomy. One RCT compared
thermal balloon ablation versus rollerball endometrial ablation in women
with fibroids smaller than the average size of a 12 week pregnancy, all of
whom had been pretreated with gonadorelin analogues. It found no
significant difference between thermal balloon and rollerball ablation in
amenorrhoea rates, pictorial bleeding assessment chart score,
haemoglobin, or hysterectomy rates at 12 months. It found that thermal
balloon ablation reduced operation time and intraoperative complication
rate compared with rollerball ablation. About one third of women reported
being “not very satisfied” with either operation.

Benefits: Versus other surgical treatment: We found no RCTs comparing
thermal balloon ablation (see glossary, p 2423) versus hysterec-
tomy. We found one RCT (96 women with fibroids smaller than the
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average size of a 12 week pregnancy who had received 2 months of
preoperative treatment with gonadorelin analogues) that compared
thermal balloon ablation versus rollerball endometrial ablation (see
glossary, p 2423).50 Thermal balloon ablation was performed by
staff surgeons or supervised residents under local intracervical and
paracervical anaesthesia with intravenous sedation. Rollerball abla-
tion was performed under general anaesthesia by experienced
surgeons. The RCT found no significant difference with thermal
balloon ablation versus rollerball endometrial ablation in hysterec-
tomy rates, amenorrhoea rates, pictorial bleeding assessment chart
score (see glossary, p 2423), or haemoglobin at 12 months
(women having hysterectomy: 4/45 [9%] with thermal balloon v

4/48 [8%] with rollerball; amenorrhoea: 5 women with thermal
balloon v 8 women with rollerball; mean decrease in pictorial
bleeding assessment chart score: 343 with thermal balloon v 345
with rollerball; mean increase in haemoglobin: 2.7 g/dL with ther-
mal balloon v 3.0 g/dL with rollerball; P values reported as non-
significant for all comparisons; CI not reported). Operating time was
significantly shorter in the thermal balloon group compared with the
rollerball group (11.5 minutes with thermal balloon v 37.3 minutes
with rollerball, P < 0.0001). About a third of women in both groups
reported that they were “not very satisfied” with their operation
(33% with thermal balloon v 39% with rollerball).50

Harms: The RCT found that a significantly higher proportion of women had
intraoperative complications with rollerball ablation than with
thermal balloon ablation (5/45 [11%] with rollerball v 0/48 [0%]
with thermal balloon, P < 0.05; 2 women had fluid overload, 2 had
major bleeding, and 1 had injury to the cervix).50 It found no
significant difference between rollerball ablation and thermal bal-
loon ablation in postoperative complications (3 women in each
group) or postoperative pain score at 12 hours.

Comment: The RCT did not assess effects on pregnancy rates.

GLOSSARY
Endometrial resection Destruction of the endometrium using a cutting tool.
Myomectomy Removal of fibroids from the uterus. The mode of removal may be
abdominal, laparoscopic, or hysteroscopic.
Pelvic symptom score scale An ordinal scale that adds the results of pelvic pain
and pelvic pressure. Each symptom is evaluated in a scale ranging of 0–3, where
0 means absence of pain, and increasing numbers represent mild, moderate, and
severe pain. Because both results are added, absence of symptoms is represented
by 0 and severe pain and pelvic pressure by 6. We found no data on validation of
the scale. However, it is commonly used in studies evaluating pelvic pain.
Pictorial bleeding assessment chart (PBAC) Used to measure menstrual
bleeding. Validation studies indicate that a PBAC score of 100–185 is suggestive
of menorrhagia (heavy menstrual bleeding) which is objectively defined by the
alkaline haematin test as a menstrual blood loss greater than 80 mL.
Rollerball endometrial ablation Destruction of the endometrium using electrical
coagulation with a rollerball electrode applied through the cervical os.
Thermal balloon ablation Destruction of the endometrium using pressure from a
balloon catheter inserted through the cervical os and then filled with fluid to a
pressure of 160–180 mm Hg and heated to about 87 °C.
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Total hysterectomy Removal of the uterus. The mode of removal may be through
the abdominal wall (total abdominal hysterectomy), through the vagina (total
vaginal hysterectomy), partially through the vagina and partially morcellated and
removed by laparoscopic incision (laparoscopically assisted vaginal hysterectomy),
or entirely by laparoscopic excision (total laparoscopic hysterectomy). In some
situations, total abdominal hysterectomy is performed in conjunction with a
bilateral salpingo-oophorectomy, the removal of both ovaries and fallopian tubes.

Substantive changes
Gonadorelin analogues plus hormone replacement Two RCTs added;31,33

conclusions unchanged.
Preoperative gonadorelin analogues One small RCT found that gonadorelin
analogues combined with endometrial resection reduced the need for further
treatment (either medical or surgical) over 1 year compared with gonadorelin
analogues alone.43
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To be covered in future updates
Counselling

Covered elsewhere in Clinical
Evidence

See erectile dysfunction, p 1148
See fibroids, p 2406
See pelvic inflammatory disease,

p 2121
See varicocele, p 1186

See interventions in women with
pain attributed to endometriosis
under endometriosis, p 2391

*No RCT, but strong observational
evidence that increases live birth
rates

See glossary, p 2451

Key Messages

In women with infertility caused by ovulation disorders
¶ Clomifene One systematic review has found that clomifene (clomiphene)

increases pregnancy rate compared with placebo in women who ovulate
infrequently. Four other studies, including two RCTs, have found no significant
difference in ovulation or pregnancy rates between clomifene and tamoxifen.
One RCT found that clomifene plus metformin increased pregnancy rates after
6 months’ treatment compared with clomifene alone.

¶ Gonadotrophins We found no RCTs comparing gonadotrophins versus pla-
cebo or clomifene. One systematic review found that pregnancy rates with
human menopausal gonadotrophins or urofollitropin (urofollitrophin, urinary
follicle stimulating hormone) ranged from 10–12%. The review found no
significant difference in pregnancy rates between treatments. Two RCTs found
that pregnancy rates with follitropin (recombinant follicle stimulating hor-
mone) or urofollitropin ranged from 24–27%. It found no significant differ-
ence between treatments. The review found that urofollitropin reduced the
risk of ovarian hyperstimulation syndrome compared with human menopau-
sal gonadotrophins, although this was confined to women who were not
treated with concomitant gonadotrophin releasing hormone analogues. One
systematic review and one subsequent RCT found no significant difference in
pregnancy rates between gonadotrophins and laparoscopic ovarian drilling
but found that gonadotrophins increased rates of multiple pregnancies.
Observational evidence suggests that gonadotrophins may be associated
with an increased risk of non-invasive ovarian tumours and multiple
pregnancies.

¶ Cyclofenil One RCT provided insufficient evidence about the effects of cyclofe-
nil in women with ovulatory disorders.

¶ Laparoscopic ovarian drilling We found no RCTs comparing laparoscopic
ovarian drilling versus no treatment. One systematic review and one subse-
quent small RCT found no significant difference in pregnancy rates between
laparoscopic ovarian drilling and gonadotrophins. They found that laparoscopic
ovarian drilling reduced rates of multiple pregnancies.

¶ Pulsatile gonadotrophin releasing hormone One systematic review of
small, weak RCTs provided insufficient evidence to assess pulsatile gonado-
trophin releasing hormone treatment.
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In women with tubal infertility
¶ In vitro fertilisation We found no RCTs comparing in vitro fertilisation versus

no treatment. RCTs are unlikely to be conducted. Observational evidence in the
UK and the USA suggests an average live birth rate of 22–25% per in vitro
fertilisation cycle if intracytoplasmic sperm injection is taken into account. One
RCT found that immediate compared with delayed in vitro fertilisation increased
pregnancy and live birth rates. Three RCTs found no significant difference in
numbers of live births between in vitro fertilisation and intracytoplasmic sperm
injection. Observational evidence suggests that adverse effects associated with
in vitro fertilisation include multiple pregnancies and ovarian hyperstimulation
syndrome.

¶ Tubal flushing with oil soluble media One systematic review found that tubal
flushing with oil soluble media increased pregnancy rates compared with no
intervention. It found that tubal flushing with oil soluble media increased the
live birth rate compared with flushing with water soluble media.

¶ Tubal surgery before in vitro fertilisation One systematic review in women
with hydrosalpinges undergoing in vitro fertilisation has found that tubal surgery
increases pregnancy and live birth rates compared with no treatment or
medical treatment. One systematic review found no significant difference in
pregnancy rates among different types of tubal surgery. One systematic review
found no significant difference in pregnancy rates between tubal surgery plus
additional treatments to prevent adhesion formation (steroids, dextran, nox-
ytioline) and tubal surgery alone. Another systematic review provided insuffi-
cient evidence to assess postoperative hydrotubation or second look laparos-
copy.

¶ Selective salpingography plus tubal catheterisation We found no RCTs on
the effects of selective salpingography plus tubal catheterisation.

¶ Tubal flushing with water soluble media One systematic review identified no
RCTs comparing tubal flushing with water soluble media versus no intervention.
It found that tubal flushing with water soluble media decreased live birth rate
compared with flushing with oil soluble media.

In women with infertility associated with endometriosis
¶ Intrauterine insemination plus gonadotrophins One RCT found that

intrauterine insemination plus gonadotrophins increased live birth rates
compared with no treatment. A second RCT found no significant difference in
birth rates between intrauterine insemination plus pituitary down regulation
plus gonadotrophins and expectant management, but it is likely to have been
underpowered to detect a clinically important difference. A third RCT found
that intrauterine insemination plus gonadotrophins increased pregnancy
rates after the first treatment cycle compared with intrauterine insemination
alone.

¶ In vitro fertilisation We found no RCTs comparing in vitro fertilisation versus
no treatment in women with endometriosis related infertility. RCTs are unlikely
to be conducted. Observational evidence in the UK and the USA suggests an
average live birth rate of 22–25% per in vitro fertilisation cycle if intracytoplas-
mic sperm injection is taken into account. Observational studies found incon-
clusive evidence about whether in vitro fertilisation is as effective in women with
endometriosis as in women with tubal infertility.
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¶ Laparoscopic ablation of endometrial deposits We found no RCTs compar-
ing laparoscopic surgery versus no treatment or versus ovarian suppression.
One systematic review has found that laparoscopic resection or ablation of
endometrial deposits increases live birth rates and ongoing pregnancy rates
compared with diagnostic laparoscopy. Operative complications were not
increased with laparoscopic surgery.

¶ Drug induced ovarian suppression One systematic review found no signifi-
cant difference in pregnancy rates between drugs that induce ovarian suppres-
sion and placebo. The review found that ovulation suppression agents
(medroxyprogesterone, gestrinone, combined oral contraceptives, and gona-
dotrophin releasing hormone analogues) cause adverse effects, including
weight gain, hot flushes, and osteoporosis, and that danazol may cause dose
related weight gain and androgenic effects.

In couples with male factor infertility
¶ Intracytoplasmic sperm injection plus in vitro fertilisation We found no

RCTs of intracytoplasmic sperm injection plus in vitro fertilisation that assessed
pregnancy and live birth rates. Observational evidence in the UK suggests an
average live birth rate of 22% per in vitro fertilisation cycle if intracytoplasmic
sperm injection is taken into account.

¶ Intrauterine insemination Two systematic reviews have found that intrauter-
ine insemination increases pregnancy rates per cycle compared with intracer-
vical insemination or timed intercourse.

¶ Donor insemination We found no RCTs on the effects of donor insemination.
Observational evidence suggests an average live birth rate of 11%, but it is
sometimes unclear whether ovarian stimulation was used in addition to donor
insemination.

¶ In vitro fertilisation versus gamete intrafallopian transfer One small RCT
provided insufficient evidence to compare in vitro fertilisation versus gamete
intrafallopian transfer.

In couples with unexplained infertility
¶ Intrauterine insemination plus gonadotrophins Two systematic reviews and

one subsequent RCT have found that intrauterine insemination plus gonado-
trophins increases pregnancy rates compared with timed intercourse or intrac-
ervical insemination. One systematic review found no significant difference
between intrauterine insemination and timed intercourse or intracervical
insemination in pregnancy rates. However, it found that adding gonadotrophins
to any of the three interventions increased pregnancy rates per cycle. One
systematic review and one subsequent RCT have found that fallopian tube
sperm perfusion increases pregnancy rates compared with intrauterine insemi-
nation. One systematic review found no significant difference in live birth rate
between intrauterine insemination with or without ovarian stimulation and
in vitro fertilisation.

¶ Clomifene One systematic review found limited evidence that clomifene
(clomiphene) increased rates of pregnancy per cycle compared with placebo.

¶ Fallopian tube sperm perfusion One systematic review and one subsequent
RCT have found that fallopian tube sperm perfusion increases pregnancy rates
compared with intrauterine insemination.

¶ Gamete intrafallopian transfer We found no RCTs comparing gamete intra-
fallopian transfer versus no treatment. RCTs found conflicting effects on
pregnancy rates of gamete intrafallopian transfer versus other treatments
(intrauterine insemination, timed intercourse, and in vitro fertilisation).
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¶ In vitro fertilisation Observational evidence in the UK and the USA suggests
an average live birth rate of 22–25% per in vitro fertilisation cycle. However, one
systematic review identified one RCT in couples with unexplained infertility that
found no significant difference in pregnancy rates between in vitro fertilisation
and expectant management. RCTs included in the review found no significant
difference in live birth rate between in vitro fertilisation and either gamete
intrafallopian transfer or intrauterine insemination with or without ovarian
stimulation.

DEFINITION Normal fertility has been defined as achieving a pregnancy within 2
years by regular sexual intercourse.1 However, many define infertility
as the failure to conceive after 1 year of unprotected intercourse.
Infertility can be primary, in couples who have never conceived, or
secondary, in couples who have previously conceived. Infertile
couples include those who are sterile (who will never achieve a
natural pregnancy) and those who are subfertile (who could even-
tually achieve a natural pregnancy).

INCIDENCE/
PREVALENCE

Although there is no evidence of a major change in the prevalence
of infertility, many more couples are seeking help than previously.
Currently, about 1/7 couples in industrialised countries will seek
medical advice for infertility.2 Rates of primary infertility vary widely
between countries, ranging from 10% in Africa to about 6% in North
America and Europe.1 Reported rates of secondary infertility are
less reliable.

AETIOLOGY/
RISK FACTORS

In the UK, nearly a third of infertility cases are unexplained.3 The rest
are caused by ovulatory failure (27%), low sperm count or quality
(19%), tubal damage (14%), endometriosis (5%), and other causes
(5%).3

PROGNOSIS In developed countries, 80–90% of couples attempting to conceive
are successful after 1 year and 95% after 2 years.3 The chances of
becoming pregnant vary with the cause and duration of infertility,
the woman’s age, the couple’s previous pregnancy history, and the
availability of different treatment options.2,4 For the first 2–3 years
of unexplained infertility, cumulative conception rates remain high
(27–46%) but decrease with increasing age of the woman and
duration of infertility.4 The background rates of spontaneous preg-
nancy in infertile couples can be calculated from longitudinal
studies of infertile couples who have been observed without
treatment.4

AIMS OF
INTERVENTION

To achieve the delivery of one healthy baby; to reduce the distress
associated with infertility, with minimal adverse effects.

OUTCOMES Live births, miscarriages, multiple pregnancies, incidence of ovarian
hyperstimulation syndrome (see glossary, p 2452), satisfaction with
services and treatments, acceptance of childlessness if treatment
is unsuccessful, and pregnancy rate. Pregnancy rate is an interme-
diate outcome, but one that is important in itself to many people.
Ovulation is an intermediate outcome. Pregnancies in infertile
couples will occur spontaneously without treatment.4 Effectiveness
of treatments for infertility should be assessed on the basis of
pregnancy rates over and above the spontaneous pregnancy rates,
otherwise the impacts of treatments may be overestimated.
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METHODS Clinical Evidence search and appraisal June 2003. Crossover
design: For infertility, RCTs with a crossover design may overesti-
mate the treatment effect because pregnancies occurring in the
first half of the trial will remove couples from the second half.5

Crossover trials were included in some systematic reviews where no
or few RCTs using a parallel group design were available. Ideally,
only data from the first half of the trial, before crossover, should be
used. However, a study that used a computer model to compare the
results of crossover and parallel designed trials suggests that any
overestimation may be clinically irrelevant.6

QUESTION What are the effects of treatments for infertility caused
by ovulation disorders?

OPTION CLOMIFENE

One systematic review has found that clomifene (clomiphene) increases
pregnancy rate compared with placebo in women who ovulate
infrequently. Four other studies, including two RCTs, have found no
significant difference in ovulation or pregnancy rates between clomifene
and tamoxifen. One RCT found that clomifene plus metformin increased
pregnancy rates alone after 6 months’ treatment compared with
clomifene alone.

Benefits: Versus placebo: We found one systematic review (search date not
reported, 3 crossover RCTs) that compared clomifene 50–200 mg
versus placebo in 217 cycles in women who ovulate infrequently (see
table 1, p 2457).7 It found that clomifene significantly increased
pregnancy rates compared with placebo (OR 3.4, 95% CI 1.2 to 9.5).
Versus tamoxifen: We found no systematic review, but found four
studies (2 RCTs, 1 quasi-randomised study, and 1 observational study;
197 anovulatory or infrequently ovulating women; see comment
below).32–35 The first RCT (86 anovulatory women aged < 40 years)
compared tamoxifen (maximum 60 mg daily) versus clomifene (maxi-
mum 150 mg daily).33 It found no significant difference in the overall
rate of ovulation between tamoxifen and clomifene (50/113 [44%]
ovulatory cycles with tamoxifen v 41/91 [45%] ovulatory cycles with
clomifene; P > 0.05; see comment below) or in the number of preg-
nancies (10/46 [22%] with tamoxifen v 6/40 [15%] with clomifene;
RR 1.7, 95% CI 0.7 to 4.2). The other studies found similar
results.32,34,35 Versus other drug combinations: We found no sys-
tematic review but found one RCT (90 infertile women with polycystic
ovary syndrome, infrequent menstruation, high insulin levels, and body
mass indexes > 28) comparing clomifene (at its lowest effective dose;
see comment below) plus metformin (500 mg orally 3 times daily)
versus clomifene alone (at its lowest effective dose; see comment
below).36 The RCT found that clomifene plus metformin significantly
increased pregnancy rates per person after 6 months’ treatment
compared with clomifene alone (13/45 [29%] with clomifene plus
metformin v 4/45 [9%] with clomifene alone; RR 3.3, 95% CI 1.2 to
9.2; NNT 5, 95% CI 3 to 22).

Harms: Ovarian cancer: In a cohort study of 3837 infertile women, 11
women were found to have ovarian cancer.14 In 135 women that
were randomly selected as a subcohort from these 3837 women,
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there was an 11-fold increase in risk of ovarian cancer in women
using clomifene for 12 or more cycles (RR 11.1, 95% CI 1.5 to
82.3). The association was present for both gravid and nulligravid
women, and for infertile women both with ovulatory disorders and
with infertility from other causes. Subsequent cohort37 and case-
control38–40 studies have found no association between clomifene
and ovarian cancer. Multiple pregnancy: Multiple pregnancy
occurs in 2–13% of women with all causes of infertility taking
clomifene compared with a spontaneous multiple pregnancy rate of
about 1–2% of women in North American and European popula-
tions.41,42 In a 1 year survey in the UK, 25/44 (57%) triplet
pregnancies reported were attributable to clomifene.43 Clomifene
was also implicated in 2/8 sets of quadruplets and quintuplets
reported. Ovarian hyperstimulation syndrome: See glossary,
p 2452. Clomifene tends to cause only mild ovarian hyperstimula-
tion that does not require treatment.

Comment: Clomifene was first introduced in the 1960s and most of the trials
testing its efficacy took place in the 1970s before more recent
quality standards for RCTs were established. Three of the studies
comparing clomifene versus tamoxifen based estimates of preg-
nancy rates on fewer than 30 pregnancies.32,33,35 In the first RCT
comparing tamoxifen versus clomifene, the different number of
treatment cycles between groups could potentially bias the
results.33 In the RCT comparing clomifene plus metformin versus
clomifene alone, the dose of clomifene was initially 50 mg daily for
5 days and only increased to 100 mg or 150 mg daily for 5 days if
the lower dose was insufficient to enable ovulation to be triggered
with human chorionic gonadotrophin.36 In the cohort study, 5/11
(45%) people with ovarian cancer were diagnosed with borderline
epithelial tumours that had low malignant potential, and two with
granulosa cell tumours that had different embryological, pathologi-
cal, and epidemiological features from epithelial tumours.14 Border-
line and malignant tumours pose different risks that are not easy to
combine and excluding the two granulosa cell tumours from the
number of ovarian cancers found diminishes the increased risk
attributed to clomifene treatment.

OPTION CYCLOFENIL

One RCT provided insufficient evidence about the effects of cyclofenil in
women with ovulatory disorders.

Benefits: Versus placebo: We found one RCT (213 women with either
ovulatory disorders or unexplained infertility) comparing three cycles
of cyclofenil (800 mg daily) versus placebo from days 4–8 of the
ovulatory cycle (see comment below).44 It found no significant
difference in cumulative pregnancy rates (26/114 [23%] with
cyclofenil v 21/99 [21%] with placebo; RR 1.1, 95% CI 0.7 to 1.8).

Harms: The RCT gave no information on adverse effects.44

Comment: Only 123/213 (58%) women in the RCT had ovulatory disorders and
the results for these women were not presented separately.44 The
RCT does not, therefore, exclude a possible benefit of cyclofenil.
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OPTION GONADOTROPHINS

We found no RCTs comparing gonadotrophins versus placebo or clomifene
(clomiphene). One systematic review found that pregnancy rates with
human menopausal gonadotrophins or urofollitropin (urofollitrophin,
urinary follicle stimulating hormone) ranged from 10–12% and found no
significant difference in pregnancy rates between treatments. Two RCTs
found that pregnancy rates with follitropin (recombinant follicle
stimulating hormone) or urofollitropin ranged from 24–27% and found no
significant difference between treatments. The review found that
urofollitropin reduced the risk of ovarian hyperstimulation syndrome
compared with human menopausal gonadotrophins, although this was
confined to women who were not treated with concomitant gonadotrophin
releasing hormone analogues. One systematic review and one
subsequent RCT found no significant difference in pregnancy rates
between gondaotrophins and laparoscopic ovarian drilling but found that
gonadotrophins increased rates of multiple pregnancies. Observational
evidence suggests that gonadotrophins may be associated with an
increased risk of non-invasive ovarian tumours and multiple pregnancies.

Benefits: Versus placebo: We found no RCTs. Versus clomifene: We found
no RCTs. Human menopausal gonadotrophins versus
urofollitropin: We found one systematic review (search date not
reported, 14 RCTs, 388 women with subfertility associated with
polycystic ovary syndrome) that compared human menopausal
gonadotrophins versus urofollitropin.15 It found no significant differ-
ence in pregnancy rates (19/183 [10%] with human menopausal
gonadotrophins v 26/213 [12%] with urofollitropin; OR 0.8, 95 %
CI 0.4 to 1.5) (see table 1, p 2457). Follitropin versus
urofollitropin: We found no systematic review, but found two RCTs
comparing urofollitropin versus follitropin.16,45 The first RCT (172
women with clomifene resistant, normogonadotrophic anovulation)
found no significant difference between follitropin and urofollitropin
in cumulative ovulation rates (95% with follitropin v 96% with
urofollitropin), cumulative pregnancy rates (27% with follitropin v

24% with urofollitropin), or miscarriage rates (31% with follitropin v

32% with urofollitropin).16 The second RCT (51 women with clo-
mifene resistant, normogonadotrophic anovulation) found similar
results, although a much lower total dose and shorter duration of
follitropin was used to achieve ovulation.45 Versus laparoscopic
ovarian drilling: See glossary, p 2451. See benefits of laparo-
scopic ovarian drilling, p 2435.

Harms: Ovarian cancer: One case control study (200 women with ovarian
cancer and 408 area matched controls) found that women with
non-invasive ovarian tumours were more than three times more
likely to have been exposed to an ovulation induction agent
(adjusted OR 3.5, 95% CI 1.2 to 10.1), particularly to human
menopausal gonadotrophins (adjusted OR 9.4, 95% CI 1.7 to
52.1).40 Women with invasive ovarian tumours were no more likely
to have been exposed to any ovulation induction agents. Multiple
pregnancy: One case series found that multiple pregnancy
occurred in 29% of women with polycystic ovary syndrome when
conventional regimens of gonadotrophins were used to induce
ovulation.17 The first RCT comparing urofollitropin versus follitropin
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found no significant difference in the risk of multiple pregnancy,
although the low event rates found with either treatment limit the
usefulness of the result.17 Ovarian hyperstimulation: The system-
atic review (search date not reported, 7 RCTs) found that urofolli-
tropin significantly reduced the risk of ovarian hyperstimulation
compared with human menopausal gonadotrophins (OR 0.3, 95%
CI 0.2 to 0.7).15 However, this effect was only present where no
concomitant gonadotrophin releasing hormone analogue was used
(5 RCTs; OR 0.2, 95% CI 0.1 to 0.5). The review found that
concomitant use of a gonadotrophin releasing hormone analogue
increased the risk of ovarian hyperstimulation (2 RCTs; OR 3.2, 95%
CI 1.5 to 6.7).15 The first RCT comparing urofollitropin versus
follitropin found no significant difference in the risk of ovarian
hyperstimulation syndrome (see glossary, p 2452), although the
low event rates found with either treatment limit the usefulness of
the result.16

Comment: Despite not being placebo controlled, trials in the review of gona-
dotrophins often included women who were not ovulating and,
therefore, provide some evidence that treatment is effective.15

Follitropin is not derived from human tissues.

OPTION LAPAROSCOPIC OVARIAN DRILLING

We found no RCTs comparing laparoscopic ovarian drilling versus no
treatment. One systematic review and one subsequent small RCT found
no significant difference in pregnancy rate between laparoscopic ovarian
drilling and gonadotrophins. It found that laparoscopic ovarian drilling
reduced rates of multiple pregnancies.

Benefits: Versus no treatment: We found no RCTs. Versus
gonadotrophins: We found one systematic review (search date
2001, 4 RCTs, 303 women with anovulatory clomifene [clomi-
phene] resistant polycystic ovary syndrome)18 (see table 1, p 2457)
and one subsequent RCT (see comment below) comparing laparo-
scopic ovarian drilling (see glossary, p 2451) versus gonado-
trophins.19 The review found no significant difference between
laparoscopic ovarian drilling and gonadotrophins in pregnancy rates
after 6–12 months’ follow up (81/127 [64%] with laparoscopic
ovarian drilling v 72/126 [57%] with gonadotrophins; OR 1.42, 95%
CI 0.84 to 2.42).18 The subsequent RCT (18 women with polycystic
ovary syndrome who had failed to ovulate after treatment with
clomifene or purified follicle stimulating hormone) compared
laparoscopic ovarian drilling versus a gonadotrophin releasing hor-
mone analogue plus a combined oral contraceptive.19 All the
women also received three cycles of follitropin plus intrauterine
insemination. The RCT found no significant difference in the number
of pregnancies or live births after 6 months’ treatment (pregnan-
cies: 5/10 [50%] with laparoscopic ovarian drilling v 5/8 [63%] with
gonadotrophin releasing hormone analogue plus combined oral
contraceptive; RR 0.8, 95% CI 0.4 to 1.8; live births: 5/10 [50%]
with laparoscopic ovarian drilling v 4/8 [50%] with gonadotrophin
releasing hormone analogue plus combined oral contraceptive;
RR 1.00, 95% CI 0.34 to 2.93).
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Harms: Versus gonadotrophins: The systematic review found that
laparoscopic ovarian drilling significantly reduced rates of multiple
pregnancies compared with gonadotrophins (OR 0.16, 95%
CI 0.03 to 0.98).18 Adverse effects associated with laparoscopic
ovarian drilling include the risks of general anaesthesia, postopera-
tive adhesion formation,46 and pelvic infection.47 We found no
evidence to support the suggestion that laparoscopic drilling
increases the long term risk of premature ovarian failure. Laparo-
scopic drilling is thought not to increase the risk of multiple
pregnancy as it usually induces spontaneous ovulation, in contrast
to the multifollicular ovulation that may be induced by the use of
gonadotrophins.

Comment: The trials of laparoscopic ovarian drilling included women who were
not ovulating and, therefore, provide some evidence that treatment
is effective despite the lack of placebo controls.18,19

OPTION PULSATILE GONADOTROPHIN RELEASING HORMONE

One systematic review of small, weak RCTs provided insufficient evidence
to assess pulsatile gonadotrophin releasing hormone treatment.

Benefits: We found one systematic review (search date not reported, 3 RCTs,
29 women with subfertility and clomifene [clomiphene] resistant
polycystic ovary syndrome) that compared pulsatile gonadotrophin
releasing hormone (GnRH) versus other treatments to induce ovu-
lation.48 The RCTs included in the review assessed three different
comparisons: pulsatile GnRH plus follicle stimulating hormone
versus pulsatile GnRH alone; pulsatile GnRH plus 3 weeks’ pretreat-
ment with GnRH versus pulsatile GnRH alone; and pulsatile GnRH
versus human menopausal gonadotrophins. The RCTs were also
small (each reporting 1–4 pregnancies) and of short duration (1–3
cycles), and therefore provided insufficient evidence to assess
pulsatile GnRH in women with polycystic ovary syndrome.

Harms: One retrospective analysis (229 cycles in 71 women) compared
pulsatile GnRH versus gonadotrophins alone and found no signifi-
cant difference in multiple pregnancy rates after six cycles.49

However, 75% of the multiple pregnancies in the gonadotrophin
group were triplets or higher order multiple pregnancies, whereas all
multiple pregnancies in the GnRH group were twins.

Comment: Pulsatile GnRH is used in women with anovulation caused by low
serum gonadotrophins and oestrogen concentrations (hypogonado-
tropic hypogonadism). Hypogonadotropic hypogonadism is a well
defined condition and so evidence from case series should be
generalisable to most affected women. Case series (256 anovula-
tory women with hypogonadotropic hypogonadism undergoing
1043 treatment cycles) found cumulative pregnancy rates of
59–73% at 6 months and 81–92% at 12 months.50–53 Only one
series reported the live birth rate; this was 65% after 12 treatment
cycles.53
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QUESTION What are the effects of treatments for tubal infertility?

OPTION SELECTIVE SALPINGOGRAPHY PLUS TUBAL
CATHETERISATION

We found no RCTs on the effects of selective salpingography plus tubal
catheterisation in women with tubal infertility.

Benefits: We found no systematic review or RCTs.

Harms: Observational studies found that ectopic pregnancy occurred in
3–9% of women undergoing selective salpingography and tubal
catheterisation and that tubal perforation, which does not seem to
be clinically important, occurred in 2%.52,54

Comment: One systematic review (search date not reported) combined data
from 10 cohort and other observational studies of selective salp-
ingography and tubal cannulation (482 women), and four observa-
tional studies of hysteroscopic cannulation for proximal tubal block-
age (133 women).52 It found that hysteroscopy was associated with
a higher pregnancy rate compared with selective salpingography
and tubal catheterisation (pregnancies exceeding 20 weeks’ ges-
tation: 65/133 [49%] with hysteroscopy v 103/482 [21%] with
salpingography). None of the observational studies included an
untreated group, so it is not possible to estimate the treatment
related pregnancy rate over and above the spontaneous pregnancy
rate. Tubal patency and pregnancy without treatment have been
reported in women diagnosed with bilateral proximal tube
obstruction.55

OPTION TUBAL FLUSHING

One systematic review identified no RCTs comparing tubal flushing with
water soluble media versus no intervention. It found that tubal flushing
with oil soluble media increased pregnancy rates compared with no
intervention. It also found that tubal flushing with oil soluble media
increased the live birth rate compared with flushing with water soluble
media.

Benefits: We found no RCTs reporting solely on women with tubal infertility.
We found one systematic review (search date 2001, 8 RCTs, 1706
women) that evaluated flushing of the woman’s fallopian tubes with
oil or water soluble media in couples with infertility.56 Versus no
intervention: The review found no RCTs comparing tubal flushing
with water soluble media versus no intervention.56 It found that
tubal flushing with oil soluble media significantly increased the
chance of pregnancy compared with no intervention (2 RCTs; 224
women; OR 3.57, 95% CI 1.76 to 7.23). Oil soluble versus water
soluble media: The review found no significant difference in
pregnancy rates between tubal flushing with oil soluble versus water
soluble media.56 However, oil soluble media significantly increased
live birth rates (live birth: 2 RCTs; 951 women; OR 1.49, 95%
CI 1.05 to 2.11; pregnancy: 5 RCTs; 1241 women; OR 1.23, 95%
CI 0.95 to 1.60).
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Harms: Versus no intervention: The RCTs included in the review gave no
information on miscarriage, ectopic pregnancy, procedural pain,
or short or long term procedural complications.56 Oil soluble
versus water soluble media: The systematic review found that
oil soluble media reduced procedural pain and procedural
complications compared with water soluble media (pain: 2 RCTs;
834 women; OR 0.40, 95% CI 0.28 to 0.57; procedural
complications: 4 RCTs; 1357 women; OR 0.22, 95% CI 0.14 to
0.34).56 It found no significant difference in miscarriage or
ectopic pregnancy (miscarriage per pregnancy: 1 RCT; 158
women; OR 0.82, 95% CI 0.41 to 1.64; ectopic pregnancy: 2
RCTs; 562 women; OR 0.49, 95% CI 0.10 to 2.42).

Comment: RCTs comparing oil soluble versus water soluble media were statis-
tically heterogeneous.56 The RCTs were not solely in women with
tubal infertility and so may also be relevant to couples with unex-
plained infertility. One RCT included in the review only included
women with unexplained infertility or mild endometriosis.57

OPTION TUBAL SURGERY

One systematic review in women with hydrosalpinges undergoing in vitro
fertilisation has found that tubal surgery increases pregnancy and live
birth rates compared with no treatment or medical treatment. One
systematic review found no significant difference in pregnancy rates
among different types of tubal surgery. One systematic review found no
significant difference in pregnancy rates between tubal surgery plus
additional treatments to prevent adhesion formation (steroids, dextran,
noxytioline) and tubal surgery alone. Another systematic review provided
insufficient evidence to assess postoperative hydrotubation or second
look laparoscopy.

Benefits: Versus no treatment or medical treatment: We found one
systematic review (search date 2000, 3 RCTs, 295 women with
hydrosalpinges undergoing in vitro fertilisation [IVF]; see comment
below), which found that tubal surgery significantly increased preg-
nancy rates compared with no treatment or medical treatment
(OR 1.75, 95% CI 1.07 to 2.86) and the live birth rate (OR 2.13,
95% CI 1.24 to 3.65; see comment below).58 Different types of
tubal surgery versus each other: We found one systematic
review (search date not reported, 8 RCTs, 557 women).59 Two RCTs
(130 women) identified by the review found no significant differ-
ence in pregnancy rates between CO2 laser adhesiolysis (see
glossary, p 2451) and diathermy adhesiolysis (1 RCT; 16/30 [53%]
with laser v 17/33 [52%] with diathermy; RR 1.04, 95% CI 0.65 to
1.67) or between CO2 laser salpingostomy and diathermy salp-
ingostomy (1 RCT; 26/75 [35%] with laser v 16/60 [27%] with
diathermy; RR 1.30, 95% CI 0.77 to 2.19).59 A third RCT (72
women) identified by the first review found no significant difference
in pregnancies after 2 years between the use of an operating
microscope and the use of magnifying lenses (loupes) during
microsurgical reversal of sterilisations (26/36 [72%] with micro-
scope v 28/36 [78%] with loupes; OR 0.75, 95% CI 0.26 to
2.15).59 Adding postoperative treatments to tubal surgery: We
found two systematic reviews (search date not reported, 10 RCTs,
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1086 women;60 search date not reported, 5 RCTs, 588 women61).
The first review compared tubal surgery plus additional treatments
to prevent adhesion formation (steroids, dextran, and noxytioline)
versus tubal surgery alone.60 It found no significant difference in
pregnancy rates between tubal surgery plus steroids (systemic or
intraperitoneal) and no steroids (4 RCTs; OR 1.10, 95% CI 0.74 to
1.64), tubal surgery plus dextran (intraperitoneal) and no dextran (3
RCTs; OR 0.65, 95% CI 0.37 to 1.14), or tubal surgery plus nox-
ytioline (intraperitoneal) and no noxytioline (1 RCT; OR 0.67, 95%
CI 0.30 to 1.47). The second review compared early postoperative
hydrotubation (see glossary, p 2451) or second look laparoscopy
(see glossary, p 2452) plus adhesiolysis after tubal surgery versus
control (late postoperative hydrotubation, postoperative irrigation
with antibiotics plus late postoperative hydrotubation, no postop-
erative hydrotubation, or no second look laparoscopy).61 It found
that all the RCTs were either poor quality or underpowered. It found
insufficient evidence to support the routine practice of hydrotuba-
tion (1 RCT; OR 1.12, 95% CI 0.57 to 2.21) or second look
laparoscopy (2 RCTs; OR 0.96 95% CI 0.44 to 2.07) after tubal
surgery. Versus IVF: We found no RCTs (see comment below).

Harms: Versus no treatment or medical treatment: The review found no
significant difference between tubal surgery and no treatment or
medical treatment in the rate of ectopic pregnancy (OR 0.42, 95%
CI 0.08 to 2.14), miscarriage per pregnancy (OR 0.49, 95%
CI 0.16 to 1.52), or treatment related complications (OR 5.80,
95% CI 0.35 to 96.79).58 Tubal surgery involves general anaesthe-
sia and admission to hospital. There is a risk of ectopic pregnancy
caused by pre-existing tubal damage; retrospective studies have
reported rates of 7–9% with tubal surgery, compared with 1–3%
with IVF.9,10 IVF carries the risk of multiple pregnancy and ovarian
hyperstimulation syndrome (see glossary, p 2452) (see harms of
IVF under treatments for tubal infertility, p 2440).

Comment: Success rates with tubal surgery depend on the severity and site of
disease. The best figures from surgery in women with distal tubal
occlusion are live birth rates of 20–30%, with rates of 40–60%
reported for the less common proximal occlusion (see table 1,
p 2457).20–24 Success rates with reversal of female sterilisation
vary depending on the method used for sterilisation, with live birth
rates of 50–90%.25 Versus no treatment or medical treatment:
In the systematic review comparing tubal surgery versus non-
surgical treatment, although a variety of different surgical tech-
niques were used, laparoscopic unilateral or bilateral salpingectomy
were the most common (numerical data not reported).58 Different
types of tubal surgery versus each other: Of the eight RCTs
included in the review, five used outdated surgical techniques, were
small, and had problems relating to methods of randomisation.59

These data precede recent improvements in case selection and
laparoscopic training. One additional systematic review (search
date not reported, 7 observational studies, 279 women with proxi-
mal tubal blockage) compared microsurgery (see glossary, p 2452)
(275 women) versus macrosurgery (see glossary, p 2452) (104
women).52 It found that microsurgery significantly increased preg-
nancy rates compared with macrosurgery (RR 2.2, 95% CI 1.5 to
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3.2). Versus IVF: Fertility rates from case series of tubal surgery
and from large databases of couples undergoing IVF suggest that
tubal surgery is as effective as IVF in women with filmy adhesions,
mild distal tubal occlusion, or proximal obstruction.20,62–66 If suc-
cessful, tubal surgery allows women to have more pregnancies
without further medical intervention and without the risks associ-
ated with IVF.67

OPTION IN VITRO FERTILISATION

We found no RCTs comparing in vitro fertilisation versus no treatment.
RCTs are unlikely to be conducted. Observational evidence in the UK and
the USA suggests an average live birth rate of 22–25% per in vitro
fertilisation cycle if intracytoplasmic sperm injection is taken into
account. One RCT found that immediate compared with delayed in vitro
fertilisation increased pregnancy and live birth rates. Three RCTs found
no significant difference in numbers of live births between in vitro
fertilisation and intracytoplasmic sperm injection. Observational evidence
suggests that adverse effects associated with in vitro fertilisation include
multiple pregnancies and ovarian hyperstimulation syndrome.

Benefits: We found no systematic review. In vitro fertilisation (IVF) versus
no treatment: We found no RCTs. Immediate versus delayed
IVF: We found one RCT (399 couples with any cause of infertility;
the couples who received delayed IVF acted as untreated controls
for at least 6 months), which found that immediate IVF (see
glossary, p 2451) compared with delayed IVF (see glossary, p 2451)
significantly increased the pregnancy rate (33/190 [17%] with
immediate IVF v 13/163 [8%] with delayed IVF; RR 2.18, 95%
CI 1.19 to 4.0), and significantly increased the numbers of live
births (22/190 [12%] with immediate IVF v 8/163 [5%] with
delayed IVF; RR 2.36, 95% CI 1.08 to 5.16).68 Versus tubal
surgery: See benefits of tubal surgery, p 2438. Plus
intracytoplasmic sperm injection (ICSI): We found one system-
atic review (search date 2002, 1 RCT, 415 couples) that found no
significant difference in pregnancy rates between IVF plus ICSI and
IVF alone in couples with non-male subfertility (70/213 [33%] with
IVF alone v 51/202 [25%] with IVF plus ICSI; OR 1.4, 95% CI 0.95
to 2.2).69

Harms: Multiple pregnancy: One RCT did not report on multiple pregnancy
rates,70 and the other RCTs were underpowered to detect clinically
important differences in multiple pregnancy rates between treat-
ments.68,71,72 However, of the 6309 live births after IVF in the UK in
2000–2001, 27% were multiple, including 109 (2%) triplets.8 In
the UK, the number of embryos that can be replaced is restricted to
two (see table 1, p 2457).8 In the USA, where there are no such
restrictions, 15 367 live births included 38% multiple births, 6% of
which were triplets and above.11 Ovarian hyperstimulation
syndrome: The RCT comparing IVF versus ICSI found that ovarian
hyperstimulation occurred in seven (4%) IVF cycles and nine (5%)
ICSI cycles.71 The other RCTs gave no information about rates of
ovarian hyperstimulation syndrome (see glossary, p 2452).68,70,72

One non-systematic review suggests that severe ovarian hyper-
stimulation syndrome occurs in 0.5–2.0% of all IVF cycles.12

Infertility and subfertility
W

om
en

’s
he

al
th

2440

 BMJ Publishing Group Ltd 2004



Obstetric outcome: We found one systematic review (search date
1998, 42 high quality observational studies) that compared obstet-
ric outcome in mothers receiving IVF versus either a population
based control group or a selected control group matched for
different variables.73 It found that children born after IVF had a
considerably higher risk of being born preterm and with a lower birth
weight than children conceived naturally, although this was likely to
be because of the high incidence of multiple births and maternal
characteristics such as nulliparity, increased age, previous infertility,
and obstetric history (absolute numbers not reported). There was no
evidence of an increased overall incidence of congenital malforma-
tions in children born after conventional IVF or after embryo
cryopreservation.

Comment: The success of IVF is influenced by a woman’s age, duration of
infertility, and previous pregnancy history.2 Pregnancy rates are
highest between the ages of 25 and 35 years and decline steeply
after 35 years . Similar clinics, which describe the same methods,
report different success rates for IVF.2 In the UK Human Fertilisation
and Embryology Authority database, the average live birth rate per
IVF cycle over 2000–2001 was 22% if ICSI cycles were taken into
account (see table 1, p 2457).8 The equivalent average figure in the
USA is 25%, but again results vary among centres.11,74 In the UK,
larger centres (≥ 200 cycles a year) report slightly higher live birth
rates than smaller centres (20% per cycle started compared with
16%).75 Such a difference has not been reported consistently in the
USA.

QUESTION What are the effects of treatment for infertility
associated with endometriosis?

OPTION DRUG INDUCED OVARIAN SUPPRESSION

One systematic review found no significant difference in pregnancy rates
between drugs that induce ovarian suppression and placebo. The review
found that ovulation suppression agents (medroxyprogesterone,
gestrinone, combined oral contraceptives, and gonadotrophin releasing
hormone analogues) cause adverse effects, including weight gain, hot
flushes, and osteoporosis, and that danazol may cause dose related
weight gain and androgenic effects.

Benefits: We found one systematic review (search date not reported, 13
RCTs).76 Versus placebo: The review identified five RCTs (244
women with visually diagnosed endometriosis who had been
attempting conception for < 12 months) comparing ovulation sup-
pression agents (medroxyprogesterone, gestrinone, combined oral
contraceptives, and gonadotrophin releasing hormone analogues)
versus placebo. It found no significant difference in pregnancy rates
between ovulation suppression agents and placebo (OR 0.8, 95%
CI 0.5 to 1.4).76 Versus danazol: The review identified eight RCTs
(658 women with visually diagnosed endometriosis who had been
attempting conception for < 12 months).76 It found no significant
difference in pregnancy rates between ovulation suppression
agents and danazol (OR 1.2, 95% CI 0.9 to 1.7).76 Versus
surgery: See benefits of laparoscopic ablation of endometrial
depositis, p 2450.
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Harms: The review found that ovulation suppression agents caused adverse
effects that included weight gain, hot flushes, and osteoporosis.76

Adverse effects of danazol were dose related and included an
average weight gain of 2–4 kg with 3 months’ treatment; andro-
genic effects such as acne, seborrhoea, hirsutism, voice changes;
and general complaints, including irritability, musculoskeletal pains,
and tiredness. Hot flushes and breast atrophy were sometimes
observed. One RCT (40 women with menorrhagia) comparing dana-
zol versus mefenamic acid found that most of these adverse effects
were reversible on stopping treatment.77

Comment: In the review, three of the RCTs used a combination of clomifene
(clomiphene) plus ovarian suppression agents.76 Treatment using
ovulation suppression could waste valuable time for women who are
trying to get pregnant, as the opportunity for spontaneous concep-
tions is lost during treatment.

OPTION INTRAUTERINE INSEMINATION PLUS GONADOTROPHINS

One RCT found that intrauterine insemination plus gonadotrophins
increased live birth rates compared with no treatment. A second RCT
found no significant difference in birth rates between intrauterine
insemination plus pituitary down regulation plus gonadotrophins and
expectant management, but it is likely to have been underpowered to
detect a clinically important difference. A third RCT found that
intrauterine insemination plus gonadotrophins increased pregnancy rates
after the first treatment cycle compared with intrauterine insemination
alone.

Benefits: We found no systematic review but found three RCTs.78–80 The first
RCT (103 couples with infertility associated with minimal or mild
endometriosis) compared intrauterine insemination plus gonado-
trophins (53 couples, 127 cycles) versus no treatment (50 couples,
184 cycles).78 It found that intrauterine insemination plus follicle
stimulating hormone (FSH) significantly increased live birth rates
compared with no treatment (14/53 [26%] with intrauterine insemi-
nation plus FSH v 4/50 [8%] with no treatment; RR 3.3, 95% CI 1.2
to 9.4; NNT 6, 95% CI 3 to 28).78 The second RCT (49 women with
minimal or mild endometriosis) compared three cycles of pituitary
down regulation plus gonadotrophins plus intrauterine insemination
versus 6 months of expectant management.79 It found no signifi-
cant difference in birth rates (7/24 [29%] with intrauterine insemi-
nation plus pituitary down regulation plus gonadotrophins v 5/25
[20%] with expectant management; RR 1.5, 95% CI 0.5 to 4.0).
The RCT is likely to have been underpowered to detect a clinically
important difference in pregnancy rates between the two groups.
The third RCT (119 couples with primary pelvic or cervical factor
infertility for a mean of 3.7 years, 57 couples with infertility
associated with endometriosis) compared alternate cycles of gona-
dotrophins plus intrauterine insemination versus intrauterine
insemination alone.80 It found that gonadotrophins plus intrauter-
ine insemination significantly increased the pregnancy rate after the
first treatment cycle compared with intrauterine insemination alone
(11/58 [19%] with gonadotrophins plus intrauterine insemination v

0/61 [0%] with intrauterine insemination alone; NNT 5, 95% CI 4 to
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14). The 119 couples were subsequently followed up longitudinally
and it was found that, in the 57 couples with a diagnosis of
endometriosis, gonadotrophins plus intrauterine insemination sig-
nificantly increased the probability of pregnancy over a total of 127
cycles compared with intrauterine insemination alone (RR 5.1, 95%
CI 1.1 to 22.5).80

Harms: No cases of severe ovarian hyperstimulation or hospital admission
were reported in the first or third RCTs.78,80 In the second RCT, one
severe case (1/24 [4%]), one moderate case (1/24 [4%]), and
three mild cases (3/24 [13%]) of ovarian hyperstimulation syn-
drome (see glossary, p 2452) were reported.79

Comment: We found one systematic review (search date 2002, 3 RCTs, 386
women) that compared single versus double inseminations in
stimulated cycles of intrauterine insemination.81 Although live birth
rates per couple could not be estimated, the pregnancy rates per
couple were not significantly increased by performing an additional
insemination (OR 1.45, 95% CI 0.78 to 2.68). One small crossover
RCT assessed the timing of insemination in clomifene (clomiphene)
stimulated cycles.82 It found similar pregnancy rates per cycle
whether insemination was timed with a urinary luteinising hormone
kit or whether ultrasound monitoring with human chorionic gona-
dotrophin induction of ovulation was used.

OPTION LAPAROSCOPIC ABLATION OF ENDOMETRIAL DEPOSITS

We found no RCTs comparing laparoscopic surgery versus no treatment or
versus ovarian suppression. One systematic review has found that
laparoscopic ablation or resection of endometrial deposits increases live
births and ongoing pregnancy rates compared with diagnostic
laparoscopy. Operative complications were not increased with
laparoscopic surgery.

Benefits: Versus no treatment or ovarian suppression: We found no RCTs
(see comment below). Laparoscopic surgery versus diagnostic
laparoscopy: We found one systematic review (search date
2000–2001, 2 RCTs, 437 women) comparing laparoscopic surgery
(ablation or resection of endometrial deposits) versus diagnostic
laparoscopy.26 It found that laparoscopic surgery significantly
increased the proportion of women who had a live birth or preg-
nancy continuing beyond 20 weeks compared with diagnostic lapar-
oscopy (60/223 [27%] with laparoscopic surgery v 39/214 [18%]
with diagnostic laparoscopy; OR 1.65, 95% CI 1.05 to 2.60) (see
table 1, p 2457). See also laparoscopic ablation of endometrial
deposits under endometriosis, p 2391.

Harms: The review found no significant difference in the proportion of
women who had intraoperative complications between laparo-
scopic surgery and diagnostic laparoscopy (3/172 [1.7%] with
laparoscopic surgery v 1/169 [0.6%] with diagnostic laparoscopy;
OR 2.69, 95% CI 0.38 to 19.30).26 One multicentre series of
29 966 diagnostic and operative gynaecological laparoscopies
found a mortality of 3.3/100 000 laparoscopies and a complication
rate of 3.2/1000 laparoscopies.27
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Comment: The risks and morbidity of surgery under general anaesthesia and of
postoperative adhesion formation need to be balanced against the
adverse effects of treatments involving ovarian suppression or
stimulation. In the larger RCT comparing laparoscopic surgery
versus diagnostic laparoscopy, 48/341 (14%) women who received
laparoscopic surgery for their endometriosis also had periadnexal
adhesions treated, which may have affected their fertility.26 We
found one systematic review (search date not reported)83 and one
non-systematic review,84 which together identified 21 cohort stud-
ies and one quasi-randomised trial in a total of 3879 women with all
stages of endometriosis. Interventions were laparoscopic or open
surgery versus medical treatment or no treatment. The non-
systematic review combined data from all 21 studies and found that
surgery significantly increased pregnancy rates compared with
medical treatment or no treatment (RR 1.4, 95% CI 1.3 to 1.5).84 It
found no significant difference in pregnancy rates between laparo-
scopic and open surgery (RR 0.9, 95% CI 0.8 to 1.0). It found that,
in women with mild or minimal endometriosis, laparoscopic surgery
significantly increased pregnancy rates compared with danazol or
no treatment (OR 2.7, 95% CI 2.1 to 3.5; absolute results pre-
sented graphically).

OPTION IN VITRO FERTILISATION

We found no RCTs comparing in vitro fertilisation versus no treatment in
women with endometriosis related infertility. RCTs are unlikely to be
conducted. Observational evidence in the UK and the USA suggests an
average live birth rate of 22–25% per in vitro fertilisation cycle if
intracytoplasmic sperm injection is taken into account. Observational
studies found inconclusive evidence about whether in vitro fertilisation is
as effective in women with endometriosis as in women with tubal
infertility.

Benefits: We found no systematic review or RCTs (see comment below).

Harms: See harms of in vitro fertilisation under treatments for tubal infertil-
ity, p 2440.

Comment: In the UK Human Fertilisation and Embryology Authority database,
the live average birth rate per in vitro fertilisation cycle over
2000–2001 was 22% if intracytoplasmic sperm injection cycles
were taken into account.8 We found one systematic review85 and
two retrospective cohort studies86,87 that examined the effects of
endometriosis compared with other causes of infertility, or the
effects of severity of endometriosis, on in vitro fertilisation outcome.
The cohort studies found no significant difference in pregnancy
rates among groups.86,87 The systematic review (search date 1999,
22 non-randomised studies) found that women with endometriosis
were less likely to become pregnant than women with infertility
because of blocked or damaged tubes (pregnancy assessed by
human chorionic gonadotrophin levels; adjusted OR 0.56, 95%
CI 0.44 to 0.70).85 There is a need for properly controlled prospec-
tive randomised studies that present fertility rates with in vitro
fertilisation in different stages of endometriosis using a validated
classification system. Comparisons with assisted reproductive tech-
niques are also required.
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QUESTION What are the effects of treatments for male factor
infertility?

OPTION INTRAUTERINE INSEMINATION

Two systematic reviews have found that intrauterine insemination
increases pregnancy rates per cycle compared with intracervical
insemination or timed intercourse.

Benefits: We found two systematic reviews (search date not reported28 and
search date 1996–199788). The first review (10 RCTs, 2082
treatment cycles in couples with male infertility) compared intrau-
terine insemination with or without gonadotrophins versus intracer-
vical insemination or timed intercourse.28 It found that intrauterine
insemination significantly increased the pregnancy rate per cycle
compared with other treatments (6.5% with intrauterine insemina-
tion v 3.1% with intracervical insemination or timed intercourse; OR
for intrauterine insemination v either intracervical insemination or
timed intercourse 2.2, 95% CI 1.4 to 3.4) (see table 1, p 2457).28

The second review (17 RCTs including 8 RCTs identified by the first
review, 3662 completed treatment cycles in couples with male
subfertility) found that, compared with timed intercourse, intrauter-
ine insemination with or without ovarian stimulation significantly
increased conception rates both in natural cycles (OR 2.4, 95%
CI 1.5 to 3.8) and in controlled cycles (OR 2.1, 95% CI 1.3 to
3.5).88 The review found that intrauterine insemination in controlled
cycles also significantly increased the probability of conception
compared with timed intercourse in natural cycles (OR 6.2, 95%
CI 2.4 to 16.5). It found no significant difference in conception
rates between intrauterine insemination in controlled cycles and
intrauterine insemination in natural cycles (OR 1.8, 95% CI 1.0 to
3.3).88

Harms: Apart from the risks of ovarian hyperstimulation syndrome (see
glossary, p 2452) and multiple pregnancy associated with ovarian
stimulation, intrauterine insemination may increase the likelihood
of infection and may cause discomfort. However, data from RCTs are
scarce.

Comment: The evidence from RCTs for timing and the optimum number of
inseminations per cycle is inconclusive (see comments on intrau-
terine insemination under treatments for infertility associated with
endometriosis, p 2443).

OPTION INTRACYTOPLASMIC SPERM INJECTION PLUS IN VITRO
FERTILISATION

We found no RCTs of intracytoplasmic sperm injection plus in vitro
fertilisation that assessed pregnancy and live birth rates. Observational
evidence in the UK suggests an average live birth rate of 22% per in vitro
fertilisation cycle if intracytoplasmic sperm injection is taken into
account.

Benefits: Versus in vitro fertilisation alone: We found no RCTs of intracy-
toplasmic sperm injection (ICSI) plus in vitro fertilisation that
assessed pregnancy and live birth rates (see comment below).
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Harms: Observational studies have found conflicting reports of congenital
abnormalities89,90 and sex chromosomal abnormalities in children
born after ICSI (see comment below).91,92 One systematic review
(search date 2001, 30 observational studies) concluded that
although there was a small increased risk of major birth defects in
children born after ICSI, this increase was not significant and no
particular type of malformation was increased.93 It could not clarify
whether ICSI increased the occurrence of chromosomal abnormali-
ties in the offspring of infertile couples with normal karyotypes.

Comment: The data on congenital and chromosome abnormalities with ICSI
are constantly being revised as experience increases. Many couples
have a strong preference for a child that is genetically related to
both partners.94 In the UK Human Fertilisation and Embryology
Authority database, the average live birth rate per in vitro fertilisa-
tion cycle over 2000–2001 was 22% if ICSI cycles were taken into
account (see table 1, p 2457).8

OPTION IN VITRO FERTILISATION VERSUS GAMETE
INTRAFALLOPIAN TRANSFER

One small RCT provided insufficient evidence to compare in vitro
fertilisation versus gamete intrafallopian transfer.

Benefits: We found no systematic review. We found one RCT (13 couples with
male infertility), which found no significant difference between
in vitro fertilisation and gamete intrafallopian transfer in pregnancy
rates over 1 year (2/7 [29%] with in vitro fertilisation v 2/6 [33%]
with gamete intrafallopian transfer; RR 1.20, 95% CI 0.23 to
5.95).95

Harms: See harms of in vitro fertilisation under treatments for tubal infertil-
ity, p 2440.

Comment: Data from large databases suggest the live birth rate per cycle of
gamete intrafallopian transfer in women with infertility other than
tubal infertility is 23% and the risk of ectopic pregnancy 5% (see
table 1, p 2457).13

OPTION DONOR INSEMINATION

We found no RCTs on the effects of donor insemination. Observational
evidence suggests an average live birth rate of 11%, but it is sometimes
unclear whether ovarian stimulation was used in addition to donor
insemination.

Benefits: Versus no treatment: We found no systematic review or RCTs in
couples with male infertility that compared donor insemination
versus no treatment or other interventions (see comment below).

Harms: We found no RCTs.

Comment: One systematic review (search date 1996, 12 RCTs, 2215 treat-
ment cycles) found limited evidence that intrauterine compared
with intracervical insemination of frozen donor sperm increased
pregnancy rates.96 The review included RCTs that were poor in their
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methodology, contained several different treatment variations mak-
ing direct comparisons difficult, and included a mixture of women
with and without fertility problems. Data are available from large
databases, but it is sometimes unclear whether ovarian stimulation
was used in addition to donor insemination. The average live birth
rate per cycle in the UK Human Fertilisation and Embryology
Authority database in 2000–2001 was 11% with donor insemina-
tion (see table 1, p 2457).8 Similar rates are reported from the
French donor insemination database (23 700 women over 4 years),
with a mean pregnancy rate of 10% per cycle, and the Sheffield
database (UK, 343 women, 980 treatment cycles), with an 11%
overall live birth rate.29,30 Comparisons of donor insemination
versus no treatment or other interventions may be inappropriate as,
for many couples, donor insemination is not an acceptable option.
RCTs have tended to concentrate on comparisons between different
techniques of donor insemination.

QUESTION What are the effects of treatments for unexplained
infertility?

OPTION CLOMIFENE

One systematic review found limited evidence that clomifene
(clomiphene) increased rates of pregnancy per cycle compared with
placebo.

Benefits: We found one systematic review (search date 2000, 5 RCTs, 4
using crossover designs; 458 cycles in women with unexplained
infertility), which found that clomifene significantly increased preg-
nancy rates per cycle compared with placebo (OR 2.5, 95% CI 1.4
to 4.6; see comment below).97 When only cycles before crossover
were analysed (which was only possible with the data from 3 of the
RCTs), the positive effect increased (OR 5.0, 95% CI 1.8 to 14.3).

Harms: See harms of clomifene under treatments for infertility caused by
ovulation disorders, p 2432.

Comment: The systematic review97 excluded one RCT98 because of the risk of
selection bias with a pseudo-random allocation method based on
odd or even chart numbers. The other RCTs identified by the review
were generally poor and it is possible that if one further medium
sized RCT was performed, the direction of the overall effect found
with meta-analysis could change again.97 The review highlighted
important differences between the trials: two RCTs included women
with surgically treated endometriosis, one included only couples
with primary infertility, and one included couples with a short
duration of infertility (median of 28 months). Three of the RCTs
included co-intervention with intrauterine insemination or cervicov-
aginal insemination. The RCTs also differed in their design (4 were
crossover trials) and in the quality of randomisation (only 1 used
properly concealed randomisation). The authors of the review
commented that, as the baseline cycle fecundity of the women
included in these trials would only be about 1–2%, even with
clomifene their cycle fecundity would be unlikely to exceed 5%.97
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OPTION INTRAUTERINE INSEMINATION PLUS GONADOTROPHINS

Two systematic reviews and one subsequent RCT have found that
intrauterine insemination plus gonadotrophins increases pregnancy rates
compared with timed intercourse or intracervical insemination. One
systematic review found no significant difference between intrauterine
insemination and timed intercourse or intracervical insemination in
pregnancy rates. It found that adding ovarian stimulation to any of the
three interventions increased pregnancy rates per cycle. One systematic
review and one subsequent RCT have found that fallopian tube sperm
perfusion increases pregnancy rates compared with intrauterine
insemination. One systematic review found no significant difference in
live birth rate between intrauterine insemination with or without ovarian
stimulation and in vitro fertilisation.

Benefits: Versus timed intercourse or intracervical insemination: We
found three systematic reviews,28,31,99 which between them iden-
tified 12 RCTs and we found one subsequent RCT,100 in couples with
unexplained infertility. The first review (search date not reported, 8
RCTs, number of treatment cycles not reported) compared intrau-
terine insemination plus gonadotrophins versus timed intercourse
plus gonadotrophins.99 It found that intrauterine insemination plus
ovarian stimulation significantly increased pregnancy rates (OR 2.4,
95% CI 1.4 to 3.9). The second review (search date 1997, 7 RCTs
including 6 RCTs identified by the first review, 980 treatment cycles)
compared intrauterine insemination plus ovarian stimulation with
gonadotrophins versus timed intercourse plus ovarian stimulation
with gonadotrophins.31 It found that intrauterine insemination plus
ovarian stimulation significantly increased the pregnancy rate per
cycle (110/549 [20%] with intrauterine insemination plus ovarian
stimulation v 49/431 [11%] with timed intercourse plus ovarian
stimulation; RR 0.20, 95% CI 0.08 to 0.31). The third systematic
review (search date not reported, 7 RCTs, including 4 RCTs identi-
fied by the first or second reviews, 934 treatment cycles) compared
intrauterine insemination versus timed intercourse or intracervical
insemination.28 Four RCTs used gonadotrophins, two used clo-
mifene (clomiphene), and three used no ovarian stimulation. The
review found no significant difference between intrauterine insemi-
nation and intracervical insemination or timed intercourse in preg-
nancy rates (OR 1.5, 95% CI 1.0 to 2.2). The review also found that
the addition of ovarian stimulation with gonadotrophins to any of the
three interventions significantly increased the overall pregnancy
rates (45/249 [18%] with intrauterine insemination or favourable
timed intracervical insemination or timed intercourse plus gonado-
trophin stimulation v 9/108 [8%] with intrauterine insemination or
favourable timed intracervical insemination or timed intercourse
alone; RR 2.17, 95% CI 1.10 to 4.28; NNT 11, 95% CI 7 to 58).28

The subsequent RCT (932 couples) compared intracervical insemi-
nation alone, intrauterine insemination alone, intracervical insemi-
nation plus ovarian stimulation, and intrauterine insemination
plus ovarian stimulation for four cycles or until pregnancy was
achieved.100 It found that intrauterine insemination plus ovarian
stimulation versus intracervical insemination alone significantly
increased the chance of becoming pregnant (OR 3.2, 95% CI 2.0 to
5.3). The RCT also found pregnancy rates of 14/233 (6%) with
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intracervical insemination, 35/234 (15%) with intrauterine insemi-
nation, 26/234 (11%) with ovarian stimulation plus intracervical
insemination, and 54/231 (23%) with ovarian stimulation plus
intrauterine insemination.100 Versus intrauterine insemination
alone: We found one RCT (932 couples), which found that intrau-
terine insemination plus ovarian stimulation versus intrauterine
insemination alone significantly increased the chance of becoming
pregnant (OR 1.7, 95% CI 1.2 to 2.6).100 Versus fallopian tube
sperm perfusion: See glossary, p 2451. See benefits of fallopian
tube sperm perfusion, p 2449. Versus gamete intrafallopian
transfer: See benefits of gamete intrafallopian transfer, p 2450.
Versus in vitro fertilisation: See in vitro fertilisation for unex-
plained infertility, p 2451.

Harms: Apart from the risks of ovarian hyperstimulation syndrome (see
glossary, p 2452) and multiple pregnancy, intrauterine insemination
may increase the likelihood of infection and may be associated with
some discomfort. However, data from RCTs are scarce. Versus
in vitro fertilisation: See in vitro fertilisation for unexplained infer-
tility, p 2451. Different gonadotrophins: One RCT (97 couples
with unexplained infertility) compared intrauterine insemination
plus low dose, step up follicle stimulating hormone (FSH) versus
intrauterine insemination plus a conventional FSH regimen.101 It
found no significant difference in pregnancy rates (7/49 [14%] with
low dose FSH plus intrauterine insemination v 7/48 [15%] with
conventional FSH plus intrauterine insemination; RR 0.98, 95%
CI 0.37 to 2.58). Low dose FSH versus conventional FSH signifi-
cantly reduced the proportion of women with ovarian hyperstimula-
tion syndrome (4/49 [8%] with low dose FSH v 13/48 [27%] with
conventional FSH; RR 0.30, 95% CI 0.11 to 0.86; NNT 6, 95% 3 to
28), and ovarian hyperstimulation syndrome requiring hospital
admission (0% with low dose FSH v 16.7% with conventional FSH).
However, the low dose regimen did not completely prevent multiple
pregnancies.

Comment: Only three of the RCTs were common to all three systematic reviews.
One of the reviews scored the included studies for validity.31 They
scored from 49–70% when 100% was taken as the ideal study. The
evidence from RCTs for timing and the optimum number of insemi-
nations per cycle is inconclusive (see comments on intrauterine
insemination under treatments for infertility associated with
endometriosis, p 2443).

OPTION FALLOPIAN TUBE SPERM PERFUSION

One systematic review and one subsequent RCT have found that fallopian
tube sperm perfusion increases pregnancy rates compared with
intrauterine insemination.

Benefits: Versus intrauterine insemination: We found one non-systematic
review (search date not reported, 5 RCTs in couples with unex-
plained infertility)102 and one subsequent RCT that compared
fallopian tube sperm perfusion (see glossary, p 2451) versus
intrauterine insemination.103 All five RCTs in the review used gona-
dotrophins or gonadotrophins plus clomifene (clomiphene), and in
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total 293 cycles of intrauterine insemination and 317 cycles of
fallopian tube sperm perfusion were assessed.102 The review found
that fallopian tube sperm perfusion significantly increased preg-
nancy rate per cycle compared with intrauterine insemination (70/
317 [22%] with fallopian tube sperm perfusion v 38/293 [13%]
with intrauterine insemination; RR 1.70, 95% CI 1.19 to 2.44;
NNT 11, 95% CI 7 to 33). The subsequent RCT (132 cycles in 65
couples) also found that, compared with intrauterine insemination,
fallopian tube sperm perfusion significantly increased pregnancy
rates per cycle (16/66 [24%] with fallopian tube sperm perfusion v

6/66 [9%] with intrauterine insemination; RR 2.67, 95% CI 1.11 to
6.40; NNT 7, 95% CI 4 to 38) and pregnancy rates per person after
a maximum of three treatment cycles (16/33 [48%] with fallopian
tube sperm perfusion v 6/32 [19%] with intrauterine insemination;
RR 2.59, 95% CI 1.16 to 5.77; NNT 4, 95% CI 2 to 9).103

Harms: See harms of intrauterine insemination, p 2449. The non-
systematic review did not report on harms.102 The subsequent RCT
reported that complications, including cervical bleeding, vasovagal
episodes, uterine cramping, or pelvic infections, were not reported
with either treatment.103

Comment: None.

OPTION GAMETE INTRAFALLOPIAN TRANSFER

We found no RCTs comparing gamete intrafallopian transfer versus no
treatment. RCTs found conflicting results with gamete intrafallopian
transfer versus other treatments (intrauterine insemination, timed
intercourse, and in vitro fertilisation in pregnancy rates).

Benefits: Versus no treatment: We found no systematic review or RCTs.
Versus intrauterine insemination or timed intercourse: We
found no systematic review. We found three RCTs (283 couples with
unexplained infertility).104–106 The first RCT (50 couples) compared
gamete intrafallopian transfer (GIFT) versus ovarian stimulation plus
either timed intercourse or timed cervical donor insemination and
found no significant difference in pregnancy rates (2/24 [8%] with
GIFT cycles v 2/15 [13%] with ovarian stimulation plus either timed
intercourse or timed cervical donor insemination; RR 0.63, 95%
CI 0.10 to 3.98).104 Of the other two RCTs, one (174 couples)
found that GIFT increased pregnancy rates compared with ovarian
stimulation with or without intrauterine insemination, and the other
(59 couples) found no significant difference in pregnancy
rates.105,106 Versus in vitro fertilisation: See benefits of in vitro
fertilisation for the treatment of unexplained infertility, p 2451.

Harms: Potential harms include the risks attributable to general anaesthe-
sia and laparoscopy. One of the RCTs found that multiple pregnancy
rates varied with the number of oocytes transferred.106

Comment: One prospective cohort study (99 treatment cycles, 53 couples)
found that GIFT versus no treatment increased numbers of preg-
nancies.107 GIFT, unlike in vitro fertilisation, gives no diagnostic
information regarding fertilisation, and involves a laparoscopy and
general anaesthetic, both of which are usually avoided with in vitro
fertilisation. Observational data suggest that success rates
decrease with increasing age.108,109
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OPTION IN VITRO FERTILISATION

Observational evidence in the UK and the USA suggests an average live
birth rate of 22–25% per in vitro fertilisation cycle. However, one
systematic review identified one RCT in couples with unexplained
infertility that found no significant difference in pregnancy rates between
in vitro fertilisation and expectant management. RCTs included in the
review found no significant difference in live birth rate between in vitro
fertilisation and either gamete intrafallopian transfer or intrauterine
insemination with or without ovarian stimulation.

Benefits: We found one systematic review (search date 2001, 5 RCTs, 353
women).110 Versus expectant management: The review found no
significant difference between in vitro fertilisation (IVF) and expect-
ant management in pregnancy rates (1 RCT; 35 women; OR 0.30,
95% CI 0.02 to 3.67).110 Versus intrauterine insemination:
Three included RCTs found no significant difference in live birth rate
between IVF and intrauterine insemination with or without ovarian
stimulation (without ovarian stimulation: 1 RCT, 113 women; OR for
live birth 1.96, 95% CI 0.88 to 4.36; with ovarian stimulation: 1
RCT, 118 women; OR 1.15, 95% CI 0.55 to 2.42).110 Versus
gamete intrafallopian transfer: One included RCT (69 women)
found no significant difference between IVF and gamete intrafallo-
pian transfer in live birth rate (OR 2.57, 95% CI 0.93 to 7.08).110

Harms: Versus intrauterine insemination: In one RCT (113 women)
comparing intrauterine insemination versus IVF identified by the
review, multiple pregnancy rates were 4% with intrauterine insemi-
nation in natural cycles, 29% with intrauterine insemination in
stimulated cycles, and 21% with IVF (see harms of gonadotrophins,
p 2434).110 Mild ovarian hyperstimulation syndrome (see glossary,
p 2452) occurred in two women in the stimulated intrauterine
insemination group, and severe ovarian hyperstimulation syndrome
occurred in three women in the IVF group. See also harms of in vitro
fertilisation under treatments for tubal infertility, p 2440.

Comment: The RCTs included in the systematic review may have lacked power
to detect clinically important differences between treatments.110

GLOSSARY
Adhesiolysis Division of adhesions, which are bands of scar tissue that form after
infection or surgery.
Delayed in vitro fertilisation In vitro fertilisation treatment after 6 months of
being assessed in an infertility clinic after at least 12 months of infertility.
Fallopian tube sperm perfusion Fallopian tube sperm perfusion is based on a
pressure injection of 4 mL sperm suspension with an attempt to seal the cervix to
prevent semen reflux. It attempts to ensure a sperm flushing of the fallopian tubes
and an overflowing of the inseminate into the pouch of Douglas.
Hydrotubation Flushing of the fallopian tubes through the cervix and uterine cavity
to remove surgical debris and reduce the incidence of tubal reocclusion.
Immediate in vitro fertilisation In vitro fertilisation treatment within 6 months of
being assessed in an infertility clinic after at least 12 months of infertility.
Laparoscopic ovarian drilling Ovarian drilling can be performed laparoscopically
by either cautery or laser vapourisation (using CO2, argon, or Nd:YAG lasers), which
are used to create multiple perforations (about 10 holes per ovary) of the ovarian
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surface and stroma (inner area of the ovary). This is thought to cause ovulation by
restoring the intra-ovarian hormonal environment to normal, which in turn benefi-
cially affects the hypothalamic–pituitary–ovarian axis.
Macrosurgery Surgery without dedicated optical magnification.
Microsurgery Surgery involving optical magnification to allow the use of much finer
instruments and suture material in addition to a non-touch technique, with the aim
of minimising tissue handling and damage.
Ovarian hyperstimulation syndrome Can occur in mild, moderate, and severe
forms. Mild ovarian hyperstimulation syndrome is characterised by fluid accumu-
lation, as shown by weight gain, abdominal distension, and discomfort. Moderate
ovarian hyperstimulation syndrome is associated with nausea and vomiting, ovar-
ian enlargement, abdominal distension, discomfort, and dyspnoea. Severe ovarian
hyperstimulation syndrome is a life threatening condition, in which there is
contraction of the intravascular volume, tense ascites, pleural and pericardial
effusions, severe haemoconcentration, and the development of hepatorenal fail-
ure. Deaths have occurred, caused usually by cerebrovascular thrombosis, renal
failure, or cardiac tamponade.
Second look laparoscopy Laparoscopy performed some time after tubal surgery
(either open or laparoscopic) with the aim of dividing adhesions relating to the initial
procedure.

Substantive changes
In vitro fertilisation in women with tubal infertility We found no RCTs.
Observational evidence in the UK and the USA suggests an average live birth rate
of 22–25% per in vitro fertilisation cycle if intracytoplasmic sperm injection is taken
into account. Evidence reassessed. Recategorised as Beneficial.
Intrauterine insemination plus gonadotrophins One systematic review
added;81 categorisation unchanged.
Laparoscopic ablation of endometrial deposits in women with endometrio-
sis One systematic review has found that laparoscopic ablation or resection of
endometrial deposits increases the live birth rate and ongoing pregnancy rates
compared with diagnostic laparoscopy.26 Operative complications were not
increased with laparoscopic surgery. Recategorised as Likely to be beneficial.
In vitro fertilisation in women with infertility associated with endometriosis
We found no RCTs. Observational evidence in the UK and the USA suggests an
average live birth rate of 22–25% per in vitro fertilisation cycle if intracytoplasmic
sperm injection is taken into account. Observational studies found inconclusive
evidence about whether in vitro fertilisation is as effective in women with endome-
triosis as in women with tubal infertility. Evidence reassessed. Recategorised as
Likely to be beneficial.
Intracytoplasmic sperm injection plus in vitro fertilisation One systematic
review assessing harms added.93 Observational evidence in the UK suggests an
average live birth rate of 22–25% per in vitro fertilisation cycle if intracytoplasmic
sperm injection is taken into account. Evidence reassessed. Recategorised as
Beneficial.
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Menopausal symptoms
Search date July 2003

Edward Morris and Janice Rymer

QUESTIONS

Effects of medical treatments. . . . . . . . . . . . . . . . . . . . . . . . . . . .2460

INTERVENTIONS

Beneficial
Progestogens (but serious

adverse effects if used with
oestrogens) . . . . . . . . . . . .2464

Tibolone . . . . . . . . . . . . . . . .2466

Likely to be beneficial
Phyto-oestrogens . . . . . . . . .2467

Unknown effectiveness
Antidepressants . . . . . . . . . .2469
Clonidine . . . . . . . . . . . . . . .2468
Testosterone. . . . . . . . . . . . .2469

Trade off between benefits and
harms

Oestrogens (improved menopausal
symptoms but increased risk of
breast cancer, endometrial
cancer*, stroke, and venous
thromboembolism after long term
use) . . . . . . . . . . . . . . . . .2460

*Should therefore be given with
progesterone in women who
have not had a hysterectomy

To be covered in future updates
Homeopathic and herbal remedies
Natural progestogen cream

Key Messages

¶ Progestogens One systematic review and four additional RCTs have found that
progestogen with or without oestrogen reduces vasomotor symptoms com-
pared with placebo. One RCT found no significant difference in vasomotor
symptoms between progesterone alone and placebo. Two RCTs found that
reduction in vasomotor symptoms was similar with progesterone with or
without oestrogen compared with oestrogen alone. Two RCTs found no signifi-
cant difference in psychological symptoms or quality of life between progester-
one with or without oestrogen and placebo or oestrogen alone. The combina-
tion of oestrogen and progestogen is associated with an increased risk of
breast cancer, stroke, and venous thromboembolic disease.

¶ Tibolone Three RCTs have found that tibolone improves vasomotor symptoms
and sexual function compared with placebo. Two RCTs provided limited evi-
dence that tibolone was not as effective for reducing vasomotor symptoms
compared with oestrogen plus progestogen. Two RCTs found that tibolone
improved sexual function compared with oestrogen plus progestogen.

¶ Phyto-oestrogens We found limited evidence from seven RCTs that phyto-
oestrogens reduced vasomotor symptoms compared with placebo.

¶ Antidepressants We found no RCTs on the effects of antidepressants on
menopausal symptoms.

¶ Clonidine One small RCT found that transdermal clonidine reduced the
number and intensity of hot flushes after 8 weeks compared with placebo.
However, we were unable to draw reliable conclusions from that study.
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¶ Testosterone We found no RCTs comparing testosterone versus placebo.
Small RCTs provided no consistent evidence about the effects of testosterone
plus oestrogens on vasomotor symptoms or sexual function compared with
oestrogen alone.

¶ Oestrogens Systematic reviews and subsequent RCTs provide evidence that
oestrogen with or without progestogens improves vasomotor symptoms, uro-
genital symptoms, psychological symptoms, and quality of life in the short term
compared with placebo. However, important adverse effects include increased
risk of breast cancer, endometrial cancer, stroke, and venous thromboembolic
disease. Adding progestogen reduces the risk of endometrial cancer.

DEFINITION Menopause is defined as the end of the last menstrual period. A
woman is deemed to be postmenopausal 1 year after her last
period. For practical purposes, most women are diagnosed as
menopausal after 1 year of amenorrhoea. Menopausal symptoms
often begin in the perimenopausal years.

INCIDENCE/
PREVALENCE

In the UK, the mean age for the start of the menopause is 50 years
and 9 months. The median onset of the perimenopause is
45.5–47.5 years. One Scottish survey (6096 women aged 45–54
years) found that 84% of women had experienced at least one of
the classic menopausal symptoms, with 45% finding one or more
symptoms a problem.1

AETIOLOGY/
RISK FACTORS

Urogenital symptoms of menopause are caused by decreased
oestrogen concentrations, but the cause of vasomotor symptoms
and psychological effects is complex and remains unclear.

PROGNOSIS Menopause is a physiological event. Timing of the natural meno-
pause in healthy women may be determined genetically. Although
endocrine changes are permanent, menopausal symptoms such as
hot flushes, which are experienced by about 70% of women, usually
resolve with time.2 Some symptoms, however, such as genital
atrophy, may remain the same or worsen.

AIMS OF
INTERVENTION

To reduce or prevent menopausal symptoms; and to improve quality
of life, with minimum adverse effects.

OUTCOMES Frequency and severity of vasomotor, urogenital, and psychological
symptoms; quality of life.

METHODS Clinical Evidence search and appraisal July 2003. Many of the RCTs
included were crossover trials, which may have important limita-
tions because treatment effects may persist after crossover, con-
founding the results for each treatment. Where results are reported
only for comparisons with pretreatment values, they have been
omitted because these comparisons may be influenced in many
(often unquantifiable) ways by other factors apart from treatment
effect.

QUESTION What are the effects of medical treatments?

OPTION OESTROGENS

Systematic reviews and subsequent RCTs provide evidence that
oestrogen with or without progestogens improves vasomotor symptoms,
urogenital symptoms, psychological symptoms, and quality of life in the
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short term compared with placebo. However, important adverse effects
include increased risk of breast cancer, endometrial cancer, stroke, and
venous thromboembolic disease. Adding progestogen reduces the risk of
endometrial cancer.

Benefits: Vasomotor symptoms: We found one systematic review3 and four
subsequent RCTs.4–7 The systematic review (search date 2000, 21
RCTs, 2511 women) found that oestrogen only hormone replace-
ment therapy (HRT) significantly reduced the frequency of hot
flushes compared with placebo (6 RCTs, 371 women: RR of a hot
flush in 1 week 0.23, 95% CI 0.12 to 0.42; WMD –15.7, 95% CI
–20.0 to –11.5 flushes/week).3 It also found that oestrogen only
HRT significantly reduced the number of women with hot flushes at
the end of the study compared with placebo (8 RCTs, 1240 women:
139/906 [15%] with oestrogen v 158/334 [47%] with placebo;
RR 0.37, 95% CI 0.30 to 0.45; NNT 4, 95% CI 3 to 4). There was a
wide variation in the frequency of hot flushes in both placebo and
treatment groups among the RCTs (range of means for each RCT
0.9–13.8 flushes/week with oestrogen v 12.6–33.5 with placebo).
The first subsequent RCT (2673 women entered, 2152 analysed)
compared eight combinations of different doses of oral conjugated
equine oestrogen (0.625 mg, 0.45 mg, and 0.3 mg) either alone or
plus different doses of medroxyprogesterone acetate (2.5 mg or
1.5 mg) versus placebo.4 It found that daily doses of 0.3 mg,
0.45 mg, or 0.625 mg conjugated equine oestrogens (with or
without medroxyprogesterone acetate 2.5 mg/day) significantly
reduced vasomotor symptoms from weeks 3–12, as assessed using
diary cards to record number and severity of hot flushes, compared
with placebo (P < 0.05). There was no significant difference in the
number or severity of hot flushes between different doses of
medroxyprogesterone acetate. There were significant reductions in
the number of hot flushes with oestrogen alone by week 3, and for
0.625 mg conjugated oestrogen alone compared with the 0.45 mg
and 0.3 mg oestrogen dosages (data presented graphically). The
second subsequent RCT (165 women) compared two doses of
intranasal estradiol (oestradiol; 150 or 300 �g/day) versus placebo
over 12 weeks.5 Symptoms were assessed with diaries and the
Kupperman index (see glossary, p 2470). It found that both doses
of oestrogen reduced moderate to severe symptoms at 12 weeks
compared with placebo (mean reduction from baseline in number of
moderate to severe vasomotor symptoms per day: 9.39 with
300 �g estradiol v 7.86 with 150 �g estradiol v 5.22 with placebo;
P = 0.002 for high dose v placebo and P < 0.001 for low dose v

placebo). The third subsequent RCT (43 menopausal women)
compared oral oestrogen alone versus progestin (150 mg depot
medroxyprogesterone for 25 days/month).6 It found a similar reduc-
tion in vasomotor symptoms between treatments at 3 months (P
value not reported). The fourth subsequent RCT (351 women)
compared oestrogen alone versus oestrogen plus progestogen.7 It
found a reduction in hot flushes with both preparations with small
differences between them (data not reported). Urogenital system:
We found one systematic review (search date 1998, 6 RCTs, 334
people8) and four subsequent RCTs.5,9–11 The systematic review
found a significant reduction in the incidence of urinary tract
infection with oral or vaginal oestrogen HRT compared with placebo
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or no treatment (OR for infection; no HRT v HRT: 2.51, 95% CI 1.48
to 4.25).8 Vaginal oestrogens were superior to oral oestrogens in
reducing urinary tract infections (P < 0.008). The first subsequent
RCT (136 women) found that low dose transdermal oestrogen
(25 �g/day) plus norethisterone acetate significantly reduced vagi-
nal dryness and dyspareunia over 6 months compared with placebo
(P < 0.001).9 The second subsequent RCT (145 women) found
that low dose estradiol (oestradiol) reduced vaginal dryness at
weeks 9–12 compared with placebo (86% of days free of vaginal
dryness with 1 mg estradiol v 76% with 0.5 mg estradiol v 74% with
placebo), but significance was not tested.10 The third RCT (multi-
centre, 84 women treated for 24 weeks, 20% withdrawals) found
that an estradiol ring significantly increased relief from dyspareunia
compared with placebo (freedom from dyspareunia: 90% with
estradiol ring v 45% with placebo; P = 0.028).11 The fourth RCT
(165 women) compared the effects of two doses of intranasal
estradiol (150 or 300 �g/day) versus placebo on dyspareunia and
“urinary troubles” (measured on a visual analogue scales).5 It found
that the 150 �g dose significantly reduced symptoms compared
with placebo at 12 weeks (P < 0.001), and that the 300 �g dose
significantly reduced urogenital symptoms compared with placebo
at 4 weeks (P = 0.014). Psychological, cognitive, and sleep
symptoms: We found one systematic review on the effect of HRT
upon menopausal depressed mood (search date 1995, 14 RCTs
including several crossover RCTs, 12 cohort studies; duration of
treatment ranged from 1 month to 2 years),12 one systematic
review of the effects of oestrogen on cognitive function in post-
menopausal women (search date 1996, 10 controlled trials, and 9
observational studies),13 and one large subsequent RCT.14 We
found no RCTs of oestrogen treatment in women with clinically
proven depression. The first review found that oestrogen signifi-
cantly reduced depressed mood (measured using different scales)
compared with placebo or no treatment (P < 0.0001).12 The sec-
ond review found that studies were too weak to allow reliable
conclusions to be drawn.13 The subsequent large RCT (16 608
postmenopausal women with an intact uterus aged 50–79 years of
age) compared conjugated equine oestrogens (0.625 mg/day) plus
medroxyprogesterone acetate (2.5 mg/day) versus placebo.14 It
found that oestrogen plus progestin did not significantly improve
mental health or depressive symptoms (assessed using the RAND
36-Item Health Survey) compared with placebo after 1 year (range
in mean change of scores from baseline: –0.1 to +0.6 with
oestrogen plus progestin v –0.1 to +0.7 with placebo; P value
ranged from 0.40–0.81). However, it did find significant improve-
ments in sleep disturbance (mean change of scores from baseline:
0.5 with oestrogen plus progestin v 0.1 with placebo; P < 0.001),
although the generalisability of these results may be limited (see
comment).15 Quality of life: We found no systematic review. We
found one RCT of transdermal estradiol versus placebo,16 one RCT
of oral estradiol versus placebo,17 one RCT of oral conjugated
equine oestrogen plus medroxyprogesterone acetate versus
transdermal estradiol plus medroxyprogesterone acetate,18 one
RCT of cyclical progestogen plus oestrogen versus oestrogen
alone,7 and one large RCT of oral conjugated equine oestrogen plus
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medroxyprogesterone acetate versus placebo.14 The first RCT (242
postmenopausal women) found that estradiol transdermal patches
(50 �g/24 hours) significantly improved quality of life (P = 0.0003)
and wellbeing (P = 0.003) over 12 weeks compared with placebo
patches.16 The second RCT (82 women aged 40–60 years) found
that oral estradiol significantly improved quality of life scores com-
pared with placebo (assessed using the Kupperman scale
[P = 0.0015]; 3-Factor Green Index [P = 0.0037; P = 0.0026;
P = 0.0003], and the Beck Depression Inventory [P = 0.0242]).17

The third RCT (74 women with an intact uterus and ovaries, 2–7
years after menopause) found that quality of life was similarly
improved with either oral conjugated equine oestrogen (0.625 mg/
day for four 4 week cycles) plus medroxyprogesterone acetate
(10 mg for the last 12 days of each cycle) or with continuous
transdermal estradiol-17 beta (50 �g twice weekly for four 4 week
cycles) plus medroxyprogesterone acetate (10 mg for the last 12
days of each cycle).18 The fourth RCT (351 women) found no
significant difference in quality of life between progestogen plus
oestrogen compared with oestrogen alone at 6 months.7 The fifth
and largest RCT (16 608 postmenopausal women with an intact
uterus aged 50–79 years of age) compared conjugated equine
oestrogens (0.625 mg/day) plus medroxyprogesterone acetate
(2.5 mg/day) versus placebo.14 It found that oestrogen plus proges-
tin did not significantly improve general health, social functioning,
vitality, or sexual satisfaction (assessed using the RAND 36-Item
Health Survey) compared with placebo after 1 year (range in mean
change in quality of life scores from baseline: –1.9 to +0.2 with
oestrogen plus progestin v –2.3 to 0.0 with placebo; P value ranged
from 0.08–0.76). However, it did find significant improvements in
physical functioning and bodily pain (P < 0.001 for both out-
comes), although the generalisability of these results may be
limited (see comment below).15

Harms: Women often report an increase in weight when starting oestrogen,
but we found no evidence from RCTs that oestrogen causes signifi-
cant weight gain in the long term. One systematic review (search
date 1998; 22 RCTs) found no effect of either oestrogen alone or
combined hormone replacement therapy (HRT) on body weight.19

The most important long term adverse effects with oestrogens are
increased risk of venous thromboembolic disease (see hormone
replacement therapy under secondary prevention of ischaemic
cardiac events, p 197), endometrial cancer, and breast cancer.19–22

One systematic review (search date not reported, 51 RCTs,
> 160 000 women) found that the relative risk of breast cancer
increased by 2.3% (95% CI 1.1% to 3.6%) each year in women
using HRT.23 Five or more years after HRT was stopped, there was
no significant excess of breast cancer. One systematic review
(search date not reported; 18 RCTs, 5247 women) of the effects of
HRT found significantly increased risks of endometrial hyperplasia in
women taking unopposed oestrogen (RR 8.14, 95% CI 1.05 to
63.1 for 6 months of treatment; RR 37.0, 95% CI 9.3 to 147 for 36
months of treatment).22 The review also found significant reduc-
tions in the incidence of endometrial hyperplasia when women are
given progestogens either cyclically or continuously, with continu-
ous combined HRT having the greatest effect at 36 months
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(RR 0.17, 95% CI 0.02 to 1.26). Meta-analysis of four large RCTs
(> 20 000 women) found that long term combined HRT or oestro-
gen only HRT significantly increased the risk of developing breast
cancer (RR 1.27,95% CI 1.03 to 1.56) and pulmonary embolism
(RR 2.16,95% CI 1.47 to 3.18) compared with placebo, but
decreased the risk of colorectal cancer (RR 0.64, 95% CI 0.45 to
0.92) and fractured neck of femur (RR 0.72, 95% CI 0.52 to 0.98)
(see harms of hormone replacement therapy in fracture prevention
in postmenopausal women, p 1450).24 However, it found no
significant difference between combined HRT and placebo in risk of
endometrial cancer 0.76 (95% CI 0.45 to 1.31) or coronary heart
disease (slight increase but not significant; RR 1.11, 95% CI 0.96
to 1.30).24 The large RCT14 (described above) found similar results
(HR for coronary heart disease: 1.29, 95% CI 1.02 to 1.63; HR for
breast cancer: 1.26, 95% CI 1.00 to 1.59; HR for stroke: 1.41,
95% CI 1.07 to 1.85; HR for pulmonary embolus: 2.13, 95%
CI 1.39 to 3.25). Although the intended duration of the large RCT
study was 8.5 years, it was stopped after a mean follow up of 5.2
years due to a significant increase in risks of treatment compared
with placebo.14

Comment: Based on the evidence of important adverse effects, there has been
a change in prescribing attitude toward HRT. Before starting HRT, it
is now considered important for prescribers to discuss with women
the excess risks associated with HRT. Based on the evidence in the
harms section, it remains important that women with an intact
uterus who are prescribed any form of oestrogen take either
continuous or cyclic progestogens. Applicability of the large RCT14

may be limited because the average age of women enrolled in the
study (63.3 years) is much older than that of women who typically
start HRT. A parallel study of the effects of oestrogen alone in
women who have had a hysterectomy continues.

OPTION PROGESTOGENS

One systematic review and four additional RCTs have found that
progestogen with or without oestrogen reduces vasomotor symptoms
compared with placebo. One RCT found no significant difference in
vasomotor symptoms between progesterone alone compared with
placebo. Two RCTs found that reduction in vasomotor symptoms was
similar with progesterone with or without oestrogen compared with
oestrogen alone. Two RCTs found no significant difference in
psychological symptoms or quality of life between progesterone with or
without oestrogen compared with placebo or oestrogen alone. The
combination of oestrogen and progestogen is associated with an
increased risk of breast cancer, stroke and venous thromboembolic
disease.

Benefits: Vasomotor symptoms: We found no systematic review of pro-
gestogens alone versus placebo. We found one systematic review
(search date 2000, 21 RCTs, 2511 women, follow up for 3–36
months), which included comparisons of progesterone plus oestro-
gen hormone replacement therapy (HRT) versus placebo,3 three
additional RCTs of oral progestogens versus placebo,25–27 two
additional RCTs of transdermal progesterone versus placebo,28,29
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and two additional RCTs of oral progestogens versus other interven-
tions.6,7 The systematic review found that progesterone plus oes-
trogen significantly reduced hot flush severity compared with pla-
cebo (OR 0.1, 95% CI 0.06 to 0.19).3 Three additional RCTs
comparing oral progestogens alone versus placebo (all ≤ 24 weeks
in duration) found that progestogens significantly reduced vasomo-
tor symptoms (see table 1, p 2473).25–27 Two additional RCTs
comparing transdermal progesterone alone versus placebo found
different results.28,29 One RCT found that progesterone significantly
reduced vasomotor symptoms (see table 1, p 2473).28 The second
RCT found no significant difference in vasomotor symptoms
(assessed using the Greene climacteric scale [see glossary,
p 2470]) between treatments (see table 1, p 2473).29 The sixth
additional RCT (43 menopausal women) compared oral progester-
one versus oral oestrogen alone.6 It found a similar reduction in
vasomotor symptoms between treatments at 3 months (no
decrease in vasomotor symptoms in 18% of women in each group,
P value not reported). The seventh additional RCT (351 women)
compared progestogen plus oestrogen versus oestrogen alone.7 It
found a reduction in hot flushes with both preparations, with small
differences between them (data not reported) Urogenital system:
We found no RCTs evaluating the effects of progestogens alone on
urinary incontinence, the lower genital tract, or libido.
Psychological symptoms: We found one RCT (described above
[see table 1, p 2473]).29 It found no significant difference in
depression or anxiety symptoms between transdermal progester-
one compared with placebo after 12 weeks (anxiety: P = 0.10;
depression: P = 0.56). Quality of life: We found two RCTs. The first
RCT (described above [see table 1, p 2473])29 found no significant
difference between transdermal progesterone and placebo for each
of four quality of life domains (vasomotor, physical, psychosocial,
sex-related; P value ranged from 0.28–0.94). The second RCT (351
women) compared cyclical progestogen plus oestrogen versus
oestrogen alone, and found no significant difference in quality of life
between treatments at 6 months (P < 0.001).7

Harms: We found three RCTs that evaluated harms of progestogens.30–32

The first RCT (321 women who had undergone hysterectomy and
were already taking conjugated oestrogen) compared continuous
progestogen (norgestrel) versus placebo.30 It found no difference in
adverse effects of treatments (including weight gain and bloating).
The second RCT (875 women) compared various oestrogen/
progestogen combinations over 3 years.31 It found that addition of
progestogen to oestrogen therapy increased breast discomfort
compared with oestrogen alone (OR 1.92, 95% CI 1.16 to 3.09).
Neither RCT found evidence of an effect on cardiovascular events.
The third RCT (51 women receiving 2 mg estradiol, crossover
design) compared adverse effects of medroxyprogesterone acetate
10 mg versus norethisterone 1 mg.32 It found that medroxyproges-
terone acetate induced significantly fewer negative mood symp-
toms and more positive mood symptoms compared with norethis-
terone in women without a history of premenstrual syndrome than
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norethisterone, but that medroxyprogesterone acetate induced
more physical symptoms, such as breast tenderness and bloating.
Adding oestrogen to progestogen is associated with an increased
risk of of breast cancer, stroke, and venous thromboembolic dis-
ease (see harms of oestrogen, p 2463).14,24

Comment: Progestogens are seldom given alone, which makes it hard to
isolate their effects. When given without oestrogen, doses of
progestogens were high, the lowest dose being 20 mg medroxypro-
gesterone acetate daily. We found one further RCT, which compared
depomedroxyprogesterone acetate versus placebo, but the dispar-
ity in size between the experimental and control groups (57 v 12
women), and lack of detail on randomisation strategies make the
results difficult to interpret.33 Three of the placebo controlled RCTs
had crossover comparisons, which make conclusions difficult to
interpret.25–27 Based on the evidence for harms associated with
oestrogen (see harms of oestrogen, p 2463) it remains important
that women with an intact uterus who are prescribed any form of
oestrogen take either continuous or cyclical progestogens.

OPTION TIBOLONE

Three RCTs have found that tibolone improves vasomotor symptoms and
sexual function compared with placebo. Two RCTs provided limited
evidence that tibolone was not as effective for reducing vasomotor
symptoms compared with oestrogen plus progestogen. Two RCTs found
that tibolone improved sexual function compared with oestrogen plus
progestogen.

Benefits: We found no systematic review. Vasomotor symptoms: We found
two RCTs. which compared tibolone versus placebo,34,35 and two
RCTs that compared tibolone versus oestrogen/progestogen com-
binations.36,37 The first RCT (82 women with menopausal symp-
toms) found that tibolone significantly reduced vasomotor symp-
toms at 16 weeks compared with placebo (39% reduction in mean
score; P = 0.001).34 The second RCT (775 women) compared four
different doses of tibolone (0.625, 1.25, 2.5, or 5 mg/day) versus
placebo.35 It found that 1.25 mg, 2.5 mg, and 5 mg tibolone
reduced the frequency of hot flushes and sweating episodes com-
pared with placebo (assessed using symptom diaries; results pre-
sented graphically; P < 0.0001). It found no significant difference
in frequency of hot flushes and sweating episodes between
0.625 mg tibolone and placebo. The third RCT (437 women with
menopausal symptoms) compared combined oestrogen and pro-
gestogen versus tibolone.36 It found that combined oestrogen/
progestogen significantly reduced hot flushes over 48 weeks com-
pared with tibolone (P = 0.01). The fourth RCT (235
postmenopausal women) found no significant difference in vaso-
motor symptoms between combined oestrogen/progestogen and
tibolone at 52 weeks (figures not reported).37 Urogenital system:
We found three RCTs published in four reports.36,38–40 The first RCT
(crossover, 38 women) found that tibolone significantly increased
sexual fantasies (P < 0.03) and arousability over 3 months com-
pared with placebo (P < 0.01).40 The second RCT (437 women)
found that tibolone significantly improved vaginal dryness from

Menopausal symptoms
W

om
en

’s
he

al
th

2466

 BMJ Publishing Group Ltd 2004



baseline compared with estradiol (oestradiol) plus norethisterone
after 48 weeks of treatment (assessed using a five point scoring
system: 2.16 at baseline to 1.33 after treatment with tibolone v

2.12 at baseline to 1.27 after treatment with hormone replacement
therapy; P < 0.001).36 The RCT also found that tibolone improved
sexual satisfaction as measured with McCoy’s Sex Scale Question-
naire compared with estradiol (oestradiol) plus norethisterone
(P < 0.05).38 The third RCT (50 women attending a university
gynaecology clinic) found that tibolone significantly improved sexual
desire and coital frequency as measured by a questionnaire com-
pared with conjugated oestrogen (0.625 mg) plus medroxyproges-
terone acetate (2.5 mg) after 12 months (P < 0.05 for both out-
comes).39 We found no RCTs examining the effects on urinary
incontinence. Psychological symptoms: We found no RCTs.
Quality of life: We found no RCTs.

Harms: One RCT reported that two women randomised to receive tibolone
(at 1.25 mg and 5.0 mg daily doses) discontinued treatment
because of vaginal bleeding.35 One non-randomised controlled trial
found that the main adverse effect of tibolone was breakthrough
bleeding, which occurred in about 10% of users.41 We found no
good evidence of androgenic adverse effects, such as hair growth
and greasiness of the skin. Two RCTs of short term use found a 33%
reduction in plasma high density lipoproteins with tibolone,42,43

although the long term effects on cardiovascular disease are
unknown.

Comment: None.

OPTION PHYTO-OESTROGENS

We found limited evidence from seven RCTs that phyto-oestrogens
reduced vasomotor symptoms compared with placebo.

Benefits: We found no systematic review. Vasomotor symptoms: We found
seven placebo controlled RCTs.44–50 The first RCT (58 postmeno-
pausal women) compared soy flour (which contains phyto-
oestrogens) versus wheat flour for 12 weeks.44 It found no signifi-
cant difference between soy flour and wheat flour in hot flushes at
12 weeks (reduction in hot flushes: 40% with soy flour v 25% with
wheat flour; P = 0.82). The second RCT (crossover, 51 women)
compared a daily dietary supplement containing no phyto-
oestrogens versus a supplement containing 34 mg soy protein.45 It
found that soy protein reduced the severity (P < 0.001) but not the
frequency of vasomotor symptoms at 6 weeks. The third RCT
(unblinded crossover, 51 women) compared isoflavone 40 mg daily
versus placebo.46 It found no significant difference between isofla-
vone and placebo in vasomotor symptoms assessed after 12 weeks
by flush count (mean hot flush count: 3.72 in 46 women receiving
placebo v 4.22 in 42 women receiving isoflavone; SMD –0.5, 95%
CI –8.9 to +7.9) Greene climacteric scale (see glossary, p 2470)
(mean 7.23 in 42 women with isoflavone v 6.93 in 46 women with
placebo; SMD –0.3, 95% CI –19.2 to +18.6). The fourth RCT (39
women) found that soy flour significantly reduced mean flushes per
week compared with placebo (45% reduction with soy flour v 25%
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with placebo tablets after 12 weeks; P < 0.01), although women
taking soy extract had a greater number of vasomotor symptoms at
baseline than the placebo group.47 The fifth RCT (94 women) found
no significant difference between soy protein and placebo at 3
months for vasomotor symptoms as assessed using a four point
subjective rating scale.48 The sixth RCT (177 women) found that a
50 mg daily dose of an isoflavone extract significantly reduced hot
flush severity over 12 weeks compared with placebo (P = 0.01).49

It found no significant difference between groups in hot flush
frequency. The seventh RCT (80 women) found that 100 mg soy
isoflavone daily significantly reduced menopausal symptoms com-
pared with placebo (change in Kupperman index [see glossary,
p 2470]) from baseline to 16 weeks: 44.6 at baseline to 24.9 at
16 weeks with isoflavone v 40.3 at baseline to 41.6 with placebo;
P < 0.01).50 Other symptoms: One RCT (94 women) found no
significant difference between soy protein and placebo at 3 months
for psychological, musculoskeletal, and genitourinary symptoms as
assessed using a four point subjective rating scale.48 Quality of
life: We found no RCTs.

Harms: We found no evidence of significant adverse effects.

Comment: Few studies have specifically investigated adverse effects of phyto-
oestrogens. Results of studies are difficult to interpret because
phyto-oestrogen preparations are not standardised. One recent RCT
(80 women) compared the effects of 100 mg soy isoflavone daily
versus placebo on blood pressure, plasma glucose, serum lipid and
lipoprotein concentrations, and endometrial thickness.50 It found
that phyto-oestrogens reduced serum total cholesterol and low
density lipoprotein compared with placebo (P < 0.01).

OPTION CLONIDINE

One small RCT found that transdermal clonidine reduced the number and
intensity of hot flushes after 8 weeks compared with placebo. However,
we were unable to draw reliable conclusions from this study.

Benefits: We found no systematic review. Vasomotor symptoms: One RCT
(30 women) found that transdermal clonidine (3.5 cm2 patch
delivering 0.1 mg clonidine/day for 7 days) significantly reduced the
proportion of women with hot flushes and increased the proportion
of women perceiving a reduction in severity of the hot flushes
compared with placebo at 8 weeks (women reporting reduction in
number of hot flushes: 12/15 [80%] with clonidine v 5/14 [35%]
with placebo; RR 2.4, 95% CI 1.1 to 4.7; NNT 3, 95% CI 2 to 12;
women reporting reduction in severity of hot flushes: 11/15 [73%]
with transdermal clonidine v 4/14 [29%] with placebo; RR 2.7, 95%
CI 1.09 to 6.6; NNT 3, 95% CI 2 to 5).51 Psychological
symptoms: We found no RCTs. Quality of life: We found no RCTs.

Harms: The RCT found no significant difference in the incidence of adverse
effects between clonidine and placebo.51 The analysed adverse
effects included transient local skin reactions (4/15 [27%] with
clonidine patch v 3/14 [21%] with placebo; RR 1.2, 95% CI 0.34 to
4.6).
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Comment: Transdermal patches of clonidine are not widely available. Results
may not be generalisable; extrapolating results to oral clonidine is
potentially misleading.

OPTION TESTOSTERONE

We found no RCTs comparing testosterone versus placebo. Small RCTs
provided no consistent evidence about the effects of testosterone plus
oestrogens on vasomotor symptoms or sexual function compared with
oestrogen alone.

Benefits: We found no systematic review. Vasomotor symptoms: We found
no RCTs comparing testosterone alone versus placebo. We found
two RCTs comparing testosterone/oestrogen combinations versus
oestrogen alone.52,53 The first RCT (93 postmenopausal women)
compared oestrogen plus methyltestosterone (1.25 mg/day or
2.5 mg/day) versus oestrogen alone (0.625 mg/day or 1.25 mg/
day).52 It found that adding a small dose of methyltestosterone
significantly reduced hot flushes (P = 0.008) and also reduced the
oestrogen dose required to control menopausal symptoms. The
second RCT (40 women) compared estradiol plus testosterone
versus estradiol alone.53 It found no significant difference in vaso-
motor symptoms after 2 and 6 months of treatment (numbers not
reported). Urogenital system: We found one RCT (40 women;
described above).53 It found no significant difference between
estradiol alone and estradiol plus testosterone in level of self
reported sexual enjoyment and desire.53 The second RCT (crosso-
ver, 53 surgically menopausal women; see comment below) com-
pared four treatments: oestrogen alone; testosterone plus oestro-
gen; testosterone alone, and placebo.54 It found that testosterone
with or without oestrogen significantly increased sexual desire
(P < 0.01), sexual arousal (P < 0.01), and number of sexual fan-
tasies (P < 0.01) compared with placebo or oestrogen alone during
the treatment months. Psychological symptoms: We found no
RCTs. Quality of life: We found no RCTs.

Harms: We found no evidence from RCTs or other controlled studies on the
incidence of androgenic adverse effects with testosterone in
women with menopausal symptoms.

Comment: The crossover RCT addressing urogenital symptoms did not provide
an analysis before crossover.54 Results are therefore likely to be
confounded by carry over effects of treatments.

OPTION ANTIDEPRESSANTS

We found no RCTs on the effects of antidepressants on menopausal
symptoms.

Benefits: We found no systematic review or RCTs on the effects of antide-
pressants on menopausal symptoms or quality of life in menopausal
women.
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Harms: We found no evidence on adverse effects in postmenopausal
women. Antidepressants as a group can cause many central nerv-
ous system adverse effects, including sedation and agitation, as
well as urinary and vision problems, liver dysfunction, and cardiac
dysrhythmias (see antidepressants under depressive disorders,
p 1278).

Comment: None.

GLOSSARY
Greene climacteric scale A numerical index that scores 21 menopausal symp-
toms in three domains: psychological, somatic, and vasomotor. Each symptom is
rated from 0–3 where 0 = no symptoms and 3 = extreme symptoms.
Kupperman index A numerical index that scores 11 menopausal symptoms: hot
flushes, paraesthesia, insomnia, nervousness, melancholia, vertigo, weakness,
arthralgia or myalgias, headache, palpitations, and formication. Each symptom is
rated from 0–3 according to severity and symptoms (where 0 = no symptoms and
3 = most severe) are then weighted and the total sum calculated. The maximum
score is 51 points.

Substantive changes
Oestrogens One large RCT added comparing conjugated equine oestrogens plus
medroxyprogesterone acetate versus placebo.14 Quality of life outcomes were
reported in a separate publication;15 categorisation unchanged.
Progestogens One RCT added comparing transdermal progesterone alone versus
placebo;29 categorisation unchanged.
Tibolone One RCT added, comparing four different doses of tibolone versus
placebo;35 categorisation unchanged.
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Menorrhagia
Search date February 2003

Kirsten Duckitt and Keri McCully

QUESTIONS

Effects of medical treatments. . . . . . . . . . . . . . . . . . . . . . . . . . . .2477
Effects of surgical treatments if medical treatments fail . . . . . . . . .2484
Effects of endometrial thinning before endometrial destruction . . . .2496

INTERVENTIONS

Beneficial
Endometrial thinning before

hysteroscopic surgery . . . . .2489
Hysterectomy (v endometrial

destruction) after medical
failure . . . . . . . . . . . . . . . .2484

Non-steroidal anti-inflammatory
drugs . . . . . . . . . . . . . . . .2477

Tranexamic acid . . . . . . . . . .2477

Likely to be beneficial
Hysteroscopic versus

non-hysteroscopic destruction
after medical failure . . . . . .2486

Trade off between benefits and
harms

Danazol . . . . . . . . . . . . . . . .2479

Unknown effectiveness
Combined oral

contraceptives . . . . . . . . . .2480

Dilatation and curettage after
medical failure. . . . . . . . . .2484

Endometrial resection versus
medical treatment . . . . . . .2486

Etamsylate . . . . . . . . . . . . . .2478
Gonadorelin (gonadotrophin

releasing hormone)
analogues . . . . . . . . . . . . .2484

Intrauterine progestogens . . .2481
Myomectomy after medical

failure . . . . . . . . . . . . . . . .2488

Unlikely to be beneficial
Oral progestogens

(longer cycle). . . . . . . . . . .2480

Likely to be ineffective or harmful
Oral progestogens in luteal

phase only . . . . . . . . . . . .2480

See glossary, p 2490

Key Messages

Treatments
¶ Endometrial thinning before hysteroscopic surgery One systematic review

has found that preoperative gonadorelin (gonadotrophin releasing hormone)
analogues reduce moderate or heavy periods and increase amenorrhoea
compared with placebo, no preoperative treatment, or preoperative danazol.
We found insufficient evidence about effects of preoperative danazol or
progestogens compared with placebo or no preoperative treatment.

¶ Hysterectomy (v endometrial destruction) after medical failure System-
atic reviews have found that hysterectomy reduces menstrual blood loss and
the number of women requiring further operations, and increases satisfaction
compared with endometrial destruction. RCTs found no differences in effec-
tiveness between different types of hysterectomy. One large cohort study
reported major or minor complications in about a third of women undergoing
hysterectomy.
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¶ Non-steroidal anti-inflammatory drugs One systematic review has found
that non-steroidal anti-inflammatory drugs reduce mean menstrual blood loss
compared with placebo. One systematic review found no significant difference
in menstrual blood loss between mefenamic acid and naproxen, or between
non-steroidal anti-inflammatory drugs and oral progestogens, oral contracep-
tives, or progesterone releasing intrauterine devices.

¶ Tranexamic acid Systematic reviews have found that tranexamic acid reduces
menstrual blood loss compared with placebo or other drugs (oral progestogens,
mefenamic acid, etamsylate, flurbiprofen, and diclofenac). Adverse effects of
tranexamic acid include leg cramps and nausea, which occur in about a third of
women using this drug. One long term population based observational study
found no evidence that tranexamic acid increases the risk of thromboembo-
lism.

¶ Hysteroscopic versus non-hysteroscopic endometrial destruction after
medical failure One systematic review found that hysteroscopic methods of
endometrial destruction increased amenorrhoea at 12 months compared with
non-hysteroscopic methods. We found no consistent evidence of a difference
in amenorrhoea or satisfaction rates among different types of hysteroscopic
procedure. RCTs found that complications, such as infection, haemorrhage, or
uterine perforation occurred in up to 15% of women undergoing endometrial
destruction.

¶ Danazol Systematic reviews found limited evidence that danazol reduced
blood loss compared with placebo, luteal phase oral progestogens, mefenamic
acid, naproxen, or oral contraceptives, but found that danazol increased
adverse effects compared with either non-steroidal anti-inflammatory drugs or
oral progestogens.

¶ Combined oral contraceptives One systematic review found insufficient
evidence about effects of oral contraceptives in women with menorrhagia.

¶ Endometrial resection versus medical treatment One systematic review
and one additional RCT found no consistent evidence of a difference in blood
loss or satisfaction between transcervical endometrial resection and medical
treatment. RCTs found that complications, such as infection, haemorrhage, or
uterine perforation occurred in up to 15% of women undergoing endometrial
destruction.

¶ Etamsylate We found insufficient evidence from one systematic review about
effects of etamsylate compared with placebo, mefenamic acid, aminocaproic
acid, or tranexamic acid.

¶ Intrauterine progestogens We found no systematic review or RCTs compar-
ing intrauterine progestogens versus placebo. Two systematic reviews and
three subsequent RCTs found conflicting evidence about menstrual blood loss,
satisfaction rates, and quality of life scores with levonorgestrel releasing
intrauterine devices compared with other treatments (endometrial resection,
thermal balloon ablation, norethisterone, medical treatment, non-steroidal
anti-inflammatory drugs, and hysterectomy).

¶ Oral progestogens (longer cycle) We found no RCTs comparing oral pro-
gestogens versus placebo. One RCT identified by a systematic review found no
significant difference in menstrual blood loss between a longer treatment cycle
of oral progestogen and a levonorgestrel releasing intrauterine device.

¶ Oral progestogens in luteal phase only We found no RCTs comparing oral
progestogens versus placebo. One systematic review has found that luteal
phase oral progestogens increase mean menstrual blood loss compared with
danazol, tranexamic acid, or a progesterone releasing intrauterine device.
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¶ Dilatation and curettage after medical failure; gonadorelin (gonado-
trophin releasing hormone) analogues; myomectomy after medical fail-
ure We found no RCTs on the effects of these interventions.

DEFINITION Menorrhagia is defined as heavy but regular menstrual bleeding.
Idiopathic ovulatory menorrhagia is regular heavy bleeding in the
absence of recognisable pelvic pathology or a general bleeding
disorder. Objective menorrhagia is taken to be a total menstrual
blood loss of 80 mL or more in each menstruation.1 Subjectively,
menorrhagia may be defined as a complaint of regular excessive
menstrual blood loss occurring over several consecutive cycles in a
woman of reproductive years.

INCIDENCE/
PREVALENCE

In the UK, 5% of women (aged 30–49 years) consult their general
practitioner each year with menorrhagia.2 In New Zealand, 2–4% of
primary care consultations by premenopausal women are for men-
strual problems.3

AETIOLOGY/
RISK FACTORS

Idiopathic ovulatory menorrhagia is thought to be caused by disor-
dered prostaglandin production within the endometrium.4 Prostag-
landins may also be implicated in menorrhagia associated with
uterine fibroids, adenomyosis, or the presence of an intrauterine
device. Fibroids have been reported in 10% of women with menor-
rhagia (80–100 mL/cycle) and 40% of those with severe menor-
rhagia (≥ 200 mL/cycle).5

PROGNOSIS Menorrhagia limits normal activities and causes iron deficiency
anaemia in two thirds of women proved to have objective menor-
rhagia.1,6,7 One in five of all women in the UK and one in three
women in the USA have a hysterectomy before the age of 60 years;
menorrhagia is the main presenting problem in at least 50% of
these women.8–10 About 50% of the women who have a hysterec-
tomy for menorrhagia are found to have a normal uterus.11

AIMS OF
INTERVENTION

To reduce menstrual bleeding; improve quality of life; and prevent or
correct iron deficiency anaemia, with minimum adverse effects.
Women may regard amenorrhea as a benefit or a harm of treatment
depending on their perspective.

OUTCOMES Menstrual blood flow (assessed objectively [mL/cycle] or subjec-
tively); haemoglobin concentration; quality of life; patient satisfac-
tion; incidence of adverse drug effects; and incidence of postop-
erative complications. Whether a particular percentage reduction in
menstrual blood loss is considered clinically important will depend
on pretreatment menstrual loss and the individual woman’s percep-
tion of acceptable menstrual loss.

METHODS Clinical Evidence search and appraisal February 2003. The author
also hand searched reference lists of non-systematic reviews and
studies obtained from the initial search, and recent issues of key
journals.
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QUESTION What are the effects of medical treatments?

OPTION NON-STEROIDAL ANTI-INFLAMMATORY DRUGS

One systematic review has found that non-steroidal anti-inflammatory
drugs reduce mean menstrual blood loss compared with placebo. One
systematic review found no significant difference in menstrual blood loss
between mefenamic acid and naproxen, or between non-steroidal
anti-inflammatory drugs and oral progestogens, oral contraceptives, or
progesterone releasing intrauterine devices.

Benefits: Versus placebo: We found one systematic review (search date
1996, 12 RCTs, 313 women) comparing non-steroidal anti-
inflammatory drugs (NSAIDs: mefenamic acid, naproxen,
meclofenamic acid, ibuprofen, and diclofenac) versus placebo.3

Treatment was taken only during menstruation, but doses varied
depending on the drug used. The review found that NSAIDs signifi-
cantly reduced mean menstrual blood loss compared with placebo
(WMD for blood loss for all NSAIDs v placebo –35 mL, 95% CI
–43 mL to –27 mL). Versus other NSAIDs and other drugs: We
found one systematic review (search date 2001, 16 RCTs) compar-
ing different NSAIDs versus each other, and NSAIDs versus other
drugs.12 It found no significant difference in menstrual blood loss
between mefenamic acid and naproxen (WMD for blood loss
+21.0 mL, 95% CI –5.9 mL to +47.9 mL); between NSAIDs and
oral progestogens given in the luteal phase (WMD for blood loss
–23.0 mL, 95% CI –46.6 mL to +0.625 mL); between NSAIDs and
the combined oral contraceptive (WMD for blood loss +25.3 mL,
95% CI –22.3 mL to +72.8 mL), or between NSAIDs and a proges-
terone releasing intrauterine device (WMD for blood loss –4.0 mL,
95% CI –31.2 mL to +23.2 mL). However, many of these compari-
sons may have lacked power to exclude clinically important differ-
ences between treatments.

Harms: The reviews found that commonly reported adverse effects included
headaches and gastrointestinal disturbances, including indigestion,
nausea, vomiting, and diarrhoea.3,12 These occurred in at least
50% of women taking NSAIDs in the RCTs that reported data on
adverse effects, but similar levels of adverse effects were found in
placebo cycles (see non-steroidal anti-inflammatory drugs,
p 1551).

Comment: NSAIDs have the additional benefit of relieving dysmenorrhoea (see
dysmenorrhoea, p 2370).

OPTION TRANEXAMIC ACID

Systematic reviews have found that tranexamic acid reduces menstrual
blood loss compared with placebo or other drugs (oral progestogens,
mefenamic acid, etamsylate, flurbiprofen, and diclofenac). Adverse
effects of tranexamic acid include leg cramps and nausea, which occur in
about a third of women using this drug. One long term population based
observational study found no evidence that tranexamic acid increases the
risk of thromboembolism.
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Benefits: Versus placebo: We found two systematic reviews.3,13 The first
review (search date 1996, 5 RCTs, 153 women) found that tran-
examic acid (250–500 mg 4 times daily during menstruation)
significantly reduced mean menstrual blood loss compared with
placebo (WMD –52 mL; other results and significance presented
graphically).3 Few studies in the review measured patient satisfac-
tion. The second systematic review (search date 1997, 7 RCTs)
identified two RCTs that compared tranexamic acid (1 g 4 times
daily) or a prodrug of tranexamic acid (Kabi 2161, 1.2 g twice daily)
versus placebo.13 It found that either active drug significantly
reduced mean menstrual blood loss compared with placebo (WMD
–94 mL, 95% CI –151 mL to –37 mL). Versus other drugs: We
found two systematic reviews.3,13 One review (search date 1997)
found that tranexamic acid significantly reduced mean menstrual
blood loss compared with luteal phase oral progestogens or
mefenamic acid (WMD for tranexamic acid v oral progestogens
–111 mL, 95% CI –179 mL to –44 mL; WMD for tranexamic acid v

mefenamic acid –73 mL, 95% CI –123 mL to –23 mL).13 The
second review (search date 1996) did not pool data from several
RCTs comparing tranexamic acid versus other drugs.3 The RCTs
consistently found that tranexamic acid significantly improved out-
comes compared with mefenamic acid, etamsylate (ethamsylate),
flurbiprofen, diclofenac, and norethisterone. One of the RCTs (46
women) identified by the review found that tranexamic acid signifi-
cantly reduced limitations on social activities (proportion of people
who reported reduced limitation of social activities compared with
placebo cycles: 67% with tranexamic acid v 45% with norethister-
one) and increased the proportion of people with improved sex life
(proportion of people reporting improved sex life compared with
placebo cycles: 46% with tranexamic acid v 15% with norethister-
one) compared with norethisterone.14

Harms: Nausea and leg cramps occur in a third of women taking tranexamic
acid. One systematic review (search date 1997) found no increase
in gastrointestinal adverse effects compared with either placebo or
other drugs.13 Isolated case reports have suggested a risk of
thromboembolism associated with tranexamic acid, but a large
population based study over 19 years found no evidence that this
was higher than expected in the normal population.15

Comment: Unlike non-steroidal anti-inflammatory drugs, tranexamic acid has
no effect on dysmenorrhoea.

OPTION ETAMSYLATE

We found insufficient evidence from one systematic review about effects
of etamsylate compared with placebo, mefenamic acid, aminocaproic
acid, or tranexamic acid.

Benefits: We found one systematic review (search date not stated, 4 RCTs)
comparing etamsylate (ethamsylate) versus placebo, mefenamic
acid, aminocaproic acid, or tranexamic acid.16 Most results were
presented as comparison with baseline. However, one RCT (double
blind, 81 women; see comment below) identified by the review
compared three treatments directly: etamsylate, tranexamic acid,
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and mefenamic acid. The RCT found that both tranexamic acid and
mefenamic acid significantly reduced mean menstrual blood loss
compared with etamsylate (WMD tranexamic acid v etamsylate
–97 mL, 95% CI –140 mL to –54 mL; WMD mefenamic acid v

etamsylate –51 mL, 95% CI –96 mL to –6 mL). The review found
that etamsylate achieved an overall reduction in menstrual blood
loss compared with baseline of 13% (95% CI 11% to 15%), which
may not be clinically significant.16

Harms: The review found no significant difference in the rate of adverse
effects (nausea, headaches, and dizziness) between different drug
regimens, and these adverse effects seldom caused women to
withdraw from studies.16

Comment: The RCT reported that 27% of women had withdrawn from the study
before its completion, and made no adjustment for the multiple
treatment comparisons involved.17

OPTION DANAZOL

Systematic reviews found limited evidence that danazol reduced blood
loss compared with placebo, luteal phase oral progestogens, mefenamic
acid, naproxen, or oral contraceptives, but found that danazol increased
adverse effects compared with either non-steroidal anti-inflammatory
drugs or oral progestogens.

Benefits: We found two systematic reviews (search date 2001, 9 RCTs, 353
women;18 search date 1996, 3 RCTs, 127 women;3 see comment
below) comparing danazol versus placebo, other medical treat-
ments, or different doses of danazol. Versus placebo: The first
review identified one RCT (66 women), which compared danazol
versus placebo. It found that danazol significantly improved blood
loss scores from baseline whereas placebo had no significant effect
at 3 months.18 However, it was unclear how this result was calcu-
lated. The second review found that danazol (200 mg daily continu-
ously for 2–3 months) significantly reduced mean menstrual blood
loss compared with placebo (WMD danazol v placebo –108 mL; CI
presented graphically).3 Versus other drugs: The first review found
that danazol reduced blood loss more than progestogens (OR for
mean blood loss < 80 mL at the end of the intervention 7.20; 95%
CI 1.28 to 40.40), non-steroidal anti-inflammatory drugs (WMD for
mean menstrual blood loss –96.7 mL, 95% CI –138.0 mL to
–54.6 mL), and the combined oral contraceptive pill, although
confidence intervals were wide. Results were based on a small
number of trials, all of which were small and may have lacked power
to detect clinically important effects.18 We found no randomised
trials comparing danazol with tranexamic acid or the levonorgestrel
releasing intrauterine system. Different danazol regimens: The
first review included two small RCTs that compared different danazol
regimens: standard dose danazol 200 mg daily; lower dose danazol
100 mg daily; and a reducing dose regimen.18 It found no signifi-
cant differences in blood loss (WMD for mean menstrual blood loss
+33.5 mL, 95% CI –32.4 mL to +99.4 mL), frequency of adverse
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events (OR for number of women reporting adverse events 1.13,
95% CI 0.14 to 9.07), or duration of menstruation (WMD for
duration of menstruation +1.3 days, 95% CI –0.76 days to +3.36
days) when a dose of 200 mg daily was compared with a reducing
dose regimen.

Harms: The first review found that adverse events were more frequent with
danazol than non-steroidal anti-inflammatory drugs (OR 7.0, 95%
CI 1.7 to 28.2) or progestogens (OR 4.05, 95% CI 1.6 to 10.2).
However, the review reported no significant differences in adher-
ence to treatment.18 RCTs included in the review reported that
danazol may be associated with weight gain; androgenic effects
such as acne, seborrhoea, hirsutism, and voice changes; and
general complaints including irritability, musculoskeletal pains, and
tiredness. Hot flushes and breast atrophy can sometimes occur.
Most of these adverse effects are reversible on cessation of treat-
ment (see harms of hormonal treatments under endometriosis,
p 2391, and harms of danazol under breast pain, p 2334).

Comment: The second systematic review comparing danazol with placebo had
less rigorous inclusion criteria and included two RCTs that were
excluded by the first review.3 Women using danazol may be advised
to use barrier methods of contraception because of potential
virilisation of the fetus if pregnancy occurs during treatment with
this drug.

OPTION COMBINED ORAL CONTRACEPTIVES

One systematic review found insufficient evidence about effects of oral
contraceptives in women with menorrhagia.

Benefits: We found one systematic review (search date 1997), which identi-
fied one small RCT (38 women) comparing a combined oral con-
traceptive versus danazol, mefenamic acid, or naproxen.19 It found
no significant difference between any of the treatments (doses not
provided) but was too small to rule out a clinically important
difference.

Harms: Minor adverse effects are common and include nausea, headache,
breast tenderness, changes in body weight, hypertension, changes
in libido, and depression.

Comment: One non-randomised controlled trial (164 women) found that a
50 mg oral contraceptive pill led to a 53% reduction in menstrual
blood loss compared with baseline.20 The trial also found that
aminocaproic acid (85 women) led to a 54% reduction and tran-
examic acid (172 women) led to a 47% reduction in menstrual
blood loss.20 Two longitudinal case control studies found that
women taking the contraceptive pill were less likely than those not
taking the pill to experience heavy menstrual bleeding or
anaemia.21,22

OPTION ORAL PROGESTOGENS

We found no RCTs comparing oral progestogens with placebo. One
systematic review has found that luteal phase oral progestogens increase
mean menstrual blood loss compared with danazol, tranexamic acid, or a
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progesterone releasing intrauterine device. One RCT identified by the
review found no significant difference in menstrual blood loss between a
longer treatment cycle of oral progestogen and a levonorgestrel releasing
intrauterine device.

Benefits: Versus placebo: We found no RCTs. Versus other drugs: We
found one systematic review (search date not stated; 7 RCTs),
which compared four treatments: luteal phase oral progestogens,
danazol, tranexamic acid, and progesterone releasing intrauterine
devices (IUDs).23 It found that oral progestogens significantly
increased mean menstrual blood loss compared with any of the
other treatments (progestogen v danazol WMD –56 mL, 95% CI
–96 mL to –15 mL; progestogen v tranexamic acid WMD –111 mL,
95% CI –179 mL to –44 mL; and progestogen v progesterone
releasing IUD WMD –51 mL, 95% CI –84 mL to –18 mL). The review
also found that luteal phase oral progestogens significantly
increased the proportion of women who reported a greater self
assessed menstrual blood loss after treatment compared with
danazol (2 RCTs: 19/28 [68%] with luteal phase progestogens v

8/26 [31%] with danazol; RR 2.2, 95% CI 1.2 to 4.1; NNH 2, 95%
CI 1 to 9).23 Longer treatment cycle: We found one systematic
review (search date not stated).23 One RCT (48 women) identified
by the review found no significant difference with a longer regimen
of oral progestogen (norethisterone, 21 days/cycle) versus a lev-
onorgestrel releasing IUD in menstrual blood loss (94 mL with oral
norethisterone v 104 mL with levonorgestrel IUD).

Harms: Two systematic reviews (search dates not stated) found that
adverse effects (including headache, breast tenderness, premen-
strual symptoms, and gastrointestinal disturbances) were reported
in a third to a half of the women who received oral pro-
gestogens.16,23 In the RCT that compared longer treatment cycle
with oral progestogens with a levonorgestrel releasing IUD, 56% of
women did not feel “well” or “very well” on the treatment and 22%
elected to continue with treatment after the 3 months of the
study.23

Comment: None.

OPTION INTRAUTERINE PROGESTOGENS

We found no systematic review or RCTs comparing intrauterine
progestogens with placebo. Two systematic reviews and three subsequent
RCTs found conflicting evidence about menstrual blood loss, satisfaction
rates, and quality of life scores with levonorgestrel releasing intrauterine
devices compared with other treatments (endometrial resection, thermal
balloon ablation, norethisterone, medical treatment, non-steroidal
anti-inflammatory drugs, and hysterectomy).

Benefits: We found no systematic review or RCTs comparing intrauterine
progestogens with placebo. Two systematic reviews (search date
1999, 5 RCTs;24 search date 1999, 5 RCTs25) and three subse-
quent RCTs compared intrauterine progestogens with other
treatments.26–28 The second review identified four of the RCTs in the
first review and one additional RCT.25 Progesterone releasing
intrauterine device (IUD): The first systematic review found one
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RCT that compared four different treatments: a progesterone
releasing IUD 65 �g daily, danazol, mefenamic acid, or norethister-
one.24 The review did not compare treatments with each other, but
found that all treatments reduced menstrual blood loss compared
with baseline values. Levonorgestrel releasing IUD: Both reviews
found four RCTs that examined the effects of levonorgestrel releas-
ing IUDs 20 �g daily.24 Two RCTs (60 and 70 women) identified by
the reviews compared levonorgestrel releasing IUDs versus
transcervical endometrial resection, using the pictorial blood loss
assessment chart (see glossary, p 2490).24,25 The reviews found no
significant difference between treatments in mean blood loss
(endometrial resection v levonorgestrel IUD WMD +12.2 mL, 95%
CI –1.9 mL to +26.3 mL) or satisfaction rates (satisfaction rate
94% with endometrial resection v 85% with levonorgestrel IUD;
P = NS) after 12 months.24 The third RCT (44 women) identified by
the reviews found no significant difference between norethisterone
(15 mg daily, day 5 to day 26 of cycle) and levonorgestrel releasing
IUDs in reduction of blood loss or rates of satisfaction (median
reduction from baseline 6 mL/cycle with norethisterone v 20 mL/
cycle with levonorgestrel; satisfaction data not stated).24,25 The
fourth RCT (56 women) identified by the reviews found that lev-
onorgestrel releasing IUDs significantly increased the number of
women who cancelled their hysterectomy after 6 months of treat-
ment compared with medical treatment and improved all the quality
of life scores that were assessed (cancelled hysterectomy: 18/28
[64%] with levonorgestrel releasing IUD v 4/28 [14%] with medical
treatment; RR 4.5, 95% CI 1.7 to 11.6).24,25 Details of medical
treatment and results of quality of life assessment were not pro-
vided. The additional RCT (35 women) identified by the second
review compared three groups: a levonorgestrel releasing IUD,
flurbiprofen, and tranexamic acid (see comment below).25 It found
that a levonorgestrel releasing IUD significantly reduced mean
menstrual flow after 12 months compared with both other treat-
ments (mean menstrual blood flow reduction: 96% with levonorg-
estrel v 21% with flurbiprofen, P < 0.001; 96% with levonorgestrel
v 44% with tranexamic acid, P < 0.01). The first subsequent RCT
(236 women) compared a levonorgestrel releasing IUD with hyster-
ectomy (see comment below).26 It found no significant difference in
health related quality of life, general health state, anxiety, depres-
sion (results presented graphically; significance data not provided),
or in haemoglobin concentration (135 g/L with levonorgestrel v

132 g/L with hysterectomy; significance data not provided),
although both treatments significantly improved these outcomes
compared with baseline levels after 12 months. The second sub-
sequent RCT (59 women) found that a levonorgestrel releasing IUD
significantly decreased the number of women judged to have been
successfully treated after 12 months compared with endometrial
resection (treatment success defined as a pictorial blood loss
assessment chart score of ≤ 75; 20/30 [67%] with a levonorgestrel
releasing IUD v 26/29 [90%] with endometrial resection; RR 1.35,
95% CI 1.02 to 1.78; NNT 5, 95% CI 3 to 26).27 The third subse-
quent RCT (72 women) compared a levonorgestrel releasing IUD
versus thermal balloon ablation (see glossary, p 2490).28 It found
that thermal balloon ablation increased success rate (defined as a
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pictorial blood loss assessment chart score of ≤ 75) compared with
levonorgestrel releasing IUD, but found no significant difference
between treatments in haemoglobin at 1 year (success rate: 97%
with thermal balloon ablation v 77% with levonorgestrel releasing
IUD, neither CI nor P values for comparison were reported; increase
in haemoglobin: 3.9 g/dL with thermal balloon ablation v 3.7 g/dL
with levonorgestrel releasing IUD, neither CI nor P values for
comparison were reported).

Harms: There are concerns that progesterone releasing IUDs increase rates
of ectopic pregnancy, although the RCTs identified by the reviews
did not report this adverse effect.24,25 The first review found that
most adverse effects in women using a levonorgestrel releasing IUD
were typical of progestogens (bloating, weight gain, breast tender-
ness).24 One RCT included in the review found that levonorgestrel
releasing IUD significantly increased the number of women report-
ing at least one adverse effect compared with transcervical
endometrial resection (56% with levonorgestrel releasing IUD v

26% with transcervical endometrial resection; RR 2.2, 95% CI 1.2
to 3.0).29 One further trial found that levonorgestrel releasing IUDs
significantly increased the proportion of women who were amenor-
rhoeic after 3 months of treatment compared with norethisterone
(32% with levonorgestrel releasing IUDs v 0% with norethister-
one).30 The other main adverse effect reported with levonorgestrel
releasing IUDs was irregular, although not usually heavy, menstrual
bleeding.24 RCTs looking at the contraceptive effect of levonorg-
estrel releasing IUDs in younger women found that during the first
few months of use the total number of bleeding days (including
menstrual bleeding, intermenstrual bleeding, and spotting)
increased in most women.31 However, most women bled lightly for
only 1 day a month and about 15% were amenorrhoeic after 12
months.32 One RCT (72 women) found that levonorgestrel releasing
IUD significantly increased adverse effects compared with thermal
balloon ablation (adverse effects: 58.3% with levonorgestrel releas-
ing IUD v 22.2% with thermal balloon ablation, P < 0.05).28

Adverse effects with levonorgestrel releasing IUD included spotting
(6 women), mastalgia (5 women), weight gain (10 women), mood
swings (2 women), bloating (8 women), acne–greasy skin (7
women), nausea (4 women), headache and leg pain (1 woman),
and lost IUD (1 woman). Adverse effects with thermal balloon
included mastalgia (1 woman), weight gain (4 women), mood
swings (1 woman), bloating (1 woman), dysmenorrhoea (2
women), and lower abdominal pain (1 woman). The RCT also found
a higher pain score 12 hours after surgery with thermal balloon
ablation compared with IUD (no results provided).28

Comment: In the additional RCT (35 women) identified by the second review,
the first 20 women were given a levonorgestrel releasing IUD and
the following 15 women were randomised in a crossover design to
receive either flurbiprofen or tranexamic acid.25 The first subse-
quent RCT (236 women) found that 24/119 (20%) women who
received a levonorgestrel releasing IUD had a hysterectomy, 10/119
(8%) women had the IUD removed, and 3/119 (3%) women were
lost to follow up after 12 months.26 The RCT also found that women
had the levonorgestrel releasing IUD removed because of intermen-
strual bleeding (94%), heavy bleeding (40%), hormonal symptoms
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(17%), or a combination of symptoms. Long term follow up on
women with menorrhagia is required to assess continuation rates,
satisfaction, and whether surgical treatment is avoided or just
postponed. The trials that considered long term bleeding patterns
were mainly in women under 40 years of age. It is not yet known
whether these results can be extrapolated to older women with
menorrhagia.

OPTION GONADORELIN (GONADOTROPHIN RELEASING
HORMONE) ANALOGUES

We found no good evidence on the effects of gonadorelin analogues.

Benefits: We found no systematic review or RCTs.

Harms: We found no RCTs (see comment below).

Comment: A few small non-randomised studies have looked at gonadorelin
analogues in menorrhagia. Others have looked at their effects in
women with fibroids or on thinning the endometrium before ablation
or resection. Adverse effects of gonadorelin analogues are mainly
caused by reduced oestrogens. Hormone replacement to counter-
act hypo-oestrogenism has been tried with limited success to
reduce hot flushes.33 Bone demineralisation occurs in most women
after 6 months of treatment but is reversible after treatment is
stopped.34 Contraception whilst using these drugs is not guaran-
teed.35

QUESTION What are the effects of surgical treatments if medical
treatments fail?

OPTION DILATATION AND CURETTAGE

We found no good evidence on the effects of dilatation and curettage.

Benefits: We found no systematic review or RCTs.

Harms: Observational evidence suggest that dilatation and curettage may
cause adverse effects including uterine perforation and cervical
laceration as well as the usual risks of general anaesthesia.36

Comment: Dilatation and curettage still plays a part in the investigation of
menorrhagia. We found one uncontrolled cohort study (50 women)
that measured blood loss before and after dilatation and curet-
tage.37 It found a reduction in menstrual blood loss immediately
after the procedure, but losses returned to previous levels or higher
by the second menstrual period.

OPTION HYSTERECTOMY

Systematic reviews have found that hysterectomy reduces menstrual
blood loss and the number of women requiring further operations, and
increases participant satisfaction compared with endometrial destruction.
RCTs found no difference in effectiveness between different types of
hysterectomy. One large cohort study reported major or minor
complications in about a third of women undergoing hysterectomy.
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Benefits: Versus endometrial destruction: We found two systematic
reviews (search dates 19963 and not stated38). Both identified the
same five RCTs (708 premenopausal women) comparing hysterec-
tomy versus endometrial destruction (transcervical endometrial
resection or laser ablation — see glossary, p 2490). The reviews
found that hysterectomy significantly reduced menstrual blood loss,
and significantly increased the proportion of women with a reduc-
tion in menstrual blood loss after 12 months (3 RCTs; 220/220
[100%] with hysterectomy v 191/220 [87%] with endometrial
destruction; NNT 8, 95% CI 6 to 13). However, the reviews reported
that the differences in reduction in blood loss between treatments
seemed to narrow with longer follow up, possibly because of
re-treatment in the endometrial ablation group or because of
menopause. The reviews also found that women were more satis-
fied with hysterectomy than endometrial ablation after 12 months
compared with hysterectomy (RR 0.93, 95% CI 0.89 to 0.99) and
after 2 years (RR for being “moderately” or “very” satisfied with
endometrial ablation v hysterectomy: 0.87, 95% CI 0.81 to
0.94).3,38 Two RCTs included in the reviews found no significant
difference between treatments in satisfaction rates after 3 and 4
years. The reviews found that endometrial destruction significantly
increased the number of women requiring repeat surgery compared
with hysterectomy (after 12 months, 5 RCTs: 1/320 [0.3%] with
hysterectomy v 54/386 [14%] with endometrial destruction;
RR 44.8, 95% CI 6.2 to 321.8; after 4 years, 1 RCT: 1/95 [1%] with
hysterectomy v 39/102 [38%] with endometrial destruction;
RR 36.3, 95% CI 5.1 to 259.2), but found that endometrial
destruction significantly reduced the duration of surgery (–23 min-
utes), duration of hospital stay (–5 days), and time to return to work
(–4.5 weeks). Different techniques: We found no systematic
review. Five small RCTs (total of 334 women) compared abdominal,
vaginal, or laparoscopic hysterectomy.39–43 They found no evidence
of a difference in effectiveness or complication rates. However,
operating and recovery times varied.

Harms: Large population based analyses stratified by age have found that
mortality after hysterectomy for non-malignant conditions is about
1/2000 in women aged under 50 years.44 When compared with
endometrial destruction, hysterectomy increased the risk of sepsis,
blood transfusion, urinary retention, anaemia, pyrexia, vault and
wound haematoma, and cautery of hypergranulation before hospi-
tal discharge. One large, prospective cohort study of hysterectomy
for non-malignant conditions found combined major and minor
complication rates (mainly infectious morbidity) of 25% for vaginal
hysterectomy and 43% for abdominal hysterectomy.45 It is possible
that the difference seen was attributable to the prevalence and
efficacy of prophylactic antibiotic use among the vaginal hysterec-
tomy group. Prophylactic antibiotics are used more routinely in both
groups nowadays.

Comment: None.
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OPTION ENDOMETRIAL DESTRUCTION (RESECTION OR ABLATION)

Systematic reviews have found that endometrial destruction increases
menstrual blood loss and the need for further operations and reduces
participant satisfaction compared with hysterectomy. One systematic
review found that hysteroscopic methods of endometrial destruction
increased amenorrhoea at 12 months compared with non-hysteroscopic
methods. We found no consistent evidence of a difference in
amenorrhoea or satisfaction rates among different types of hysteroscopic
procedure. We found no consistent evidence of a difference in blood loss
or satisfaction between transcervical endometrial resection and medical
treatment. RCTs found that complications, such as infection,
haemorrhage, or uterine perforation occurred in up to 15% of women
undergoing endometrial destruction.

Benefits: Versus hysterectomy: See benefits of hysterectomy, p 2485.
Hysteroscopic resection or ablation versus non-
hysteroscopic techniques: We found one systematic review
(search date 2001, 8 RCTs, 1595 premenopausal women)46 and
two subsequent RCTs.47,48 Hysteroscopic methods included in the
review were laser ablation, rollerball ablation, transcervical
endometrial resection (see glossary, p 2490), and vaporising
electrode ablation. Non-hysteroscopic methods included thermal
uterine balloon therapy, multielectrode balloon ablation, micro-
wave ablation (see glossary, p 2490), and heated saline. All
methods reduced menstrual blood loss compared with baseline
assessment. The review found that hysteroscopic ablation signifi-
cantly increased amenorrhoea at 12 months compared with
non-hysteroscopic ablation (amenorrhoea: OR 0.76, 95% CI 0.60
to 0.90). The review found no significant difference between
hysteroscopic and non-hysteroscopic methods in satisfaction
rate, inability to work, and subsequent requirement for additional
surgery or pictorial blood loss assessment chart (see glossary,
p 2490) results after 12 months. Among hysteroscopic tech-
niques the review found no significant difference in rates of
amenorrhoea between laser ablation and transcervical resec-
tion.49 The review also found no significant difference with vapor-
ising electrode ablation in amenorrhoea rate, satisfaction rate, or
pictorial blood loss assessment chart results after 12 months. The
first subsequent RCT (120 women, 113 followed up at 5 years)
found no significant difference between transcervical endometrial
resection and rollerball ablation in reduction in bleeding, hyster-
ectomy rates, or satisfaction at 5 years (median number of days
bleeding in 3 months 18 days with resection v 16 days with
rollerball ablation; hysterectomy 8/59 [14%] with resection v

10/61 [16%] with rollerball ablation, P > 0.05; would recommend
procedure to a friend 46 women with resection v 49 women with
rollerball ablation, the number of women responding to this
question was not reported by treatment group, P > 0.05).47 The
second subsequent RCT (82 women) found that transcervical
endometrial resection significantly increased recurrent bleeding
and reoperation rate at 2 years compared with thermal ablation
(68 women included in analysis; recurrent bleeding 24.2% with
endometrial resection v 8.5% with thermal ablation; reoperation
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15.1% with endometrial resection v 5.7% with thermal abla-
tion).48 It also found higher satisfaction rates with thermal abla-
tion at 1 and 2 years (2 years: health excellent or good 79.9% with
thermal ablation v 60.5% with endometrial resection). Resection
versus medical treatment: We found one systematic review
(search date 1999, 2 RCTs, 60 and 70 women) comparing
transcervical endometrial resection versus levonorgestrel
releasing intrauterine devices,24 and one additional RCT (187
women) comparing transcervical endometrial resection versus
medical treatment (not including a levonorgestrel releasing intrau-
terine device).50 The systematic review found that resection
reduced the blood loss from baseline significantly more than
levonorgestrel releasing intrauterine devices, but had no signifi-
cant effect on mean blood loss or satisfaction rates after 12
months (for numerical results see intrauterine progestogens,
p 2481). The additional RCT (187 women) found that transcervi-
cal endometrial resection versus a variety of medical treatments
(oral progestogens, combined oral contraceptive, tranexamic
acid, danazol, or hormone replacement therapy plus non-steroidal
anti-inflammatory drug) significantly increased total satisfaction at
5 years (not intention to treat analysis, 144 women followed up to
5 years; AR for total satisfaction 61% with resection v 39% with
medical management; ARR 21%, 95% CI 4% to 37%; see com-
ment below).50

Harms: Intraoperative complications include uterine perforation, haemor-
rhage, and fluid overload from the distension medium. Immediate
postoperative complications include infection, haemorrhage, and,
rarely, bowel injury. Complication rates in the RCTs included in the
systematic review above ranged from 0% to 15%.46 One large
prospective survey of 10 686 women undergoing endometrial
destructive procedures in the UK found an immediate complica-
tion rate of 4%.49 Intraoperative emergency procedures were
performed in 1%, and two procedure related deaths occurred.
Newer non-hysteroscopic methods of endometrial destruction
have been evaluated only in small numbers of women and,
although complications in the RCTs seem minimal, safety data for
routine use are awaited. The first subsequent RCT (120 women)
found no significant difference in complication rates at 5 years
between transcervical endometrial resection and rollerball
ablation (only data for infections were reported 6/59 [10%]
infections with resection v 9/61 [15%] with coagulation, P not
reported).47 Prophylactic antibiotics were given to 48/74 [65%]
having resection compared with 35/61 [57%] having coagulation.
The second subsequent RCT (82 women) found that transcervical
endometrial resection increased short and long term complica-
tions compared with thermal ablation (intraoperative complica-
tions 5/42 [12%] with endometrial resection v 0/40 [0%] with
thermal ablation).48 Intraoperative complications of endometrial
resection included open hysterectomy for uterine perforation (2
women).

Comment: The additional RCT comparing resection with medical treatment
(187 women) comparing transcervical endometrial resection with a
variety of medical treatments reported that at 5 years, 90% of
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women had stopped medical treatment or had other treatments in
addition. At 5 years, 77% of women in the medical group received
either transcervical endometrial resection or hysterectomy and 27%
of women in the transcervical resection group subsequently had
repeat surgery.50 The review found that hysteroscopic ablation
significantly increased the duration of procedure compared with
non-hysteroscopic ablation and significantly increased the number
of times general anaesthesia was required although equipment
failure was more likely with non-hysteroscopic methods (duration of
procedure: WMD 8.4 minutes, 95% CI 6.8 minutes to 10.1 min-
utes; general anaesthesia required: OR 6.8, 95% CI 4.5 to 10.4;
equipment failure: OR 4.1, 95% CI 1.1 to 15.0).46 The review found
no significant difference in complication rates between hystero-
scopic and non-hysteroscopic methods. Among hysteroscopic
techniques the review found that laser ablation significantly
increased procedural length compared with transcervical resection
(WMD 9.15 minutes, 95% CI 7.20 minutes to 11.10 minutes), and
significantly increased rates of equipment failure (OR 6.0, 95%
CI 1.7 to 20.9) and fluid overload (fluid overload: OR 5.2, 95%
CI 1.5 to 18.4).49 The review found that vaporising electrode
ablation reduced duration of surgery compared with transcervical
resection (WMD 1.50 minutes, 95% CI 0.35 minutes to 2.65
minutes).

OPTION MYOMECTOMY

We found no good evidence on the effects of myomectomy.

Benefits: We found no systematic review. Open versus laparoscopic
myomectomy: We found no RCTs or other studies in women with
menorrhagia that measured menstrual blood loss. Hysteroscopic
myomectomy: We found no RCTs.

Harms: Intraoperative complications for hysteroscopic myomectomy are
similar to those with endometrial destructive procedures that use a
hysteroscope (see harms of endometrial destruction, p 2487). The
main complication of open myomectomy is haemorrhage, making a
hysterectomy necessary.

Comment: One uncontrolled study (15 women, 10 with additional symptoms)
reported objective measures of menstrual blood loss.51 Mean
menstrual blood loss, assessed preoperatively and at 3 and 6
months postoperatively, was significantly reduced (261 mL at base-
line, 76 mL at 3 months, and 57 mL at 6 months). The study found
a significant reduction in pain scores and menstrual duration,
despite the fibroids removed measuring only 1–4 cm. RCTs are
needed that use objective assessment of menstrual blood loss. This
is especially important in the evaluation of surgical procedures
because of the greater difficulty in blinding.
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QUESTION What are the effects of endometrial thinning before
endometrial destruction?

OPTION ENDOMETRIAL THINNING BEFORE ENDOMETRIAL
DESTRUCTION

One systematic review has found that preoperative gonadorelin
(gonadotrophin releasing hormone) analogues reduce moderate or heavy
periods and increase amenorrhoea compared with placebo, no
preoperative treatment, or preoperative danazol. We found insufficient
evidence about effects of preoperative danazol or progestogens
compared with placebo or no preoperative treatment.

Benefits: We found one systematic review (search date 2001, 12 RCTs,
1179 women)52 and one subsequent RCT evaluating medical
treatment to thin the endometrium before endometrial destruction
for menorrhagia.53 Gonadorelin (gonadotrophin releasing
hormone) analogues versus placebo/no treatment: Eight RCTs
(618 women) identified by the review compared gonadorelin ana-
logues with placebo or no treatment. The review found that gona-
dorelin analogues significantly increased the rate of postoperative
amenorrhoea at 24 months or longer and significantly reduced the
risk of continued moderate or heavy periods after 6–12 months
(amenorrhoea, 2 RCTs: RR 1.62, 95% CI 1.04 to 2.52; moderate or
heavy periods, 4 RCTs: RR 0.74, 95% CI 0.59 to 0.92). The review
found no significant difference in patient satisfaction or the likeli-
hood of undergoing further surgery. Gonadorelin analogues
versus danazol: Three RCTs (340 women) identified by the review
compared gonadorelin analogues (goserelin or decapeptyl) with
danazol. The review found that gonadorelin analogues significantly
increased postoperative amenorrhoea (RR 1.57, 95% CI 1.06 to
2.33; NNT 5.9).52 Danazol versus no treatment: The review
identified two small RCTs and we found one subsequent RCT.52,53

Both RCTs identified by the review found no significant difference in
amenorrhoea between danazol and placebo at 12 and 24 months
(1 RCT, 50 women: RR 1.31, 95% CI 0.82 to 2.08; 1 RCT, 20
women: RR 3.00, 95% CI 0.79 to 11.44). The subsequent RCT
(132 women) found no significant difference in amenorrhoea
between danazol and placebo at 1 year (129 women analysed;
amenorrhoea rate: 49% with danazol v 52% with placebo, CI and P
values not reported).53 Progestogens versus no treatment: Two
RCTs included in the review (70 women) compared progestogens
with no hormonal medication. They found no significant difference
in amenorrhoea at 2 years after endometrial destruction (RR 0.75,
95% CI 0.36 to 1.54).52 Progestogens versus other medical
treatments: One RCT included in the review (40 women) com-
pared four groups: progestogens, gonadorelin analogues, danazol,
and no treatment. The trial was too small to allow firm conclusions
to be drawn.52

Harms: The review found no significant difference between goserelin and
either placebo or no treatment in intraoperative uterine perforations
(2/266 [0.8%] with goserelin v 1/275 [0.4%] with no treatment/
placebo; RR 2.01, 95% CI 0.19 to 22.67).52 The review found that
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goserelin significantly increased hot flushes, depression, and vagi-
nal dryness and reduced libido compared with danazol. Oily skin,
hirsutism, and weight gain were significantly more common with
danazol. The review also found that danazol significantly increased
withdrawal due to adverse effects compared with goserelin (11/139
[8%] with danazol v 1/566 [0.2%] with goserelin; RR 44.80, 95%
CI 5.83 to 344.00).

Comment: None of the RCTs included in the review used objective measures of
postoperative menstrual blood loss.52 Rates of withdrawal or loss to
follow up were low in all studies. One systematic review found that
gonadorelin analogues significantly reduced both the duration of
surgery and operative difficulty (duration of surgery, 3 RCTs: WMD –4.8
minutes, 95% CI –6.5 minutes to –3.0 minutes; difficulty during
procedure, 2 RCTs: RR 0.32, 95% CI 0.22 to 0.46).52 The review also
found that gonadorelin analogues significantly reduced the duration of
surgery compared with danazol. It found no significant difference in
operative difficulty (amenorrhoea RR 1.57, 95% CI 1.06 to 2.33;
NNT 5.9; duration of surgery, 3 RCTs: WMD –3.9 minutes, 95% CI
–6.1 minutes to –1.7 minutes; operative difficulty RR 0.68, 95%
CI 0.31 to 1.51).52 The subsequent RCT (132 women) found that
danazol reduced operating time compared with placebo (25.7 minutes
with danazol v 33.6 minutes with placebo, P < 0.001).53

GLOSSARY
Laser ablation A hysteroscopic procedure in which endometrium is destroyed
under direct vision by a laser beam.
Microwave endometrial ablation A procedure in which a microwave probe is
passed through the cervix into the uterine cavity. When activated it is moved slowly
from side to side over the whole surface of the uterine cavity in order to destroy the
endometrium.
Multielectrode balloon ablation A procedure in which an inflatable device with
electrodes on the outside is inserted into the uterine cavity through the cervix. The
electrodes make contact with the endometrium and cause necrosis.
Pictorial blood loss assessment chart (PBAC) A semi-quantitative assessment
of menstrual blood loss based on women filling in the number and appearances of
their sanitary protection and size of blood clots on a pictorial chart. Scores of 100
or more equate to a menstrual blood loss of 80 mL or more.54

Rollerball ablation A hysteroscopic procedure in which endometrium is destroyed
under direct vision by diathermy applied by a rollerball.
Thermal uterine balloon therapy/thermal ablation A procedure in which a
balloon catheter is passed through the cervix into the uterine cavity. The balloon is
then filled with fluid, which is heated to about 87 °C, and left for 8 minutes. This
causes necrosis of the endometrium.
Transcervical endometrial resection A hysteroscopic procedure in which
endometrium is removed under direct vision by using an electrosurgical loop.
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Ovarian cancer
Search date June 2003

Richmal Oates-Whitehead

QUESTIONS

Effects of surgical treatments for ovarian cancer that is advanced at
first presentation. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .2495
Effects of cytotoxic chemotherapy for ovarian cancer that is advanced
at first presentation . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .2497

INTERVENTIONS

SURGICAL TREATMENTS FOR
OVARIAN CANCER THAT IS
ADVANCED AT FIRST
PRESENTATION

Unknown effectiveness
Primary surgery versus no

surgery . . . . . . . . . . . . . . .2495
Primary surgery plus chemotherapy

versus chemotherapy
alone . . . . . . . . . . . . . . . .2495

Routine interval debulking . . .2496

Unlikely to be beneficial
Routine second look surgery .2496

CYTOTOXIC CHEMOTHERAPY FOR
OVARIAN CANCER THAT IS
ADVANCED AT FIRST
PRESENTATION

Beneficial
Adding a single platinum agent to a

non-platinum combination
regimen . . . . . . . . . . . . . .2497

Adding a taxane (paclitaxel) to a
platinum agent . . . . . . . . .2501

Platinum based chemotherapy
(at least as effective as
non-platinum regimens) . . .2497

Likely to be beneficial
Single agent platinum regimens (as

effective as combination
platinum chemotherapy, but with
fewer adverse effects and better
than single agent non-platinum
regimens) . . . . . . . . . . . . .2497

Unknown effectiveness
Relative efficacy of different

platinum agents (cisplatin versus
carboplatin) added to a taxane
(paclitaxel) . . . . . . . . . . . .2497

Relative efficacy of different
taxanes (paclitaxel versus
docetaxel) added to a platinum
agent . . . . . . . . . . . . . . . .2502

To be covered in future updates
Biotherapies in combination with

cytotoxic agents for preferred
treatment

Chemotherapy before surgery for
advanced ovarian cancer

Hormonal treatments
New combinations of cytotoxic

chemotherapy
Treatments for early ovarian cancer
Treatments for recurrent ovarian

cancer

See glossary, p 2504

Key Messages

¶ We found insufficient evidence on the effects of any treatments on quality of
life.

Surgical treatments
¶ Primary surgery versus no surgery; primary surgery plus chemotherapy

versus chemotherapy alone We found no RCTs.
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¶ Routine interval debulking One RCT found that routine interval debulking,
after primary surgery plus chemotherapy, improved overall survival over about
3.5 years compared with chemotherapy alone. A second RCT found that
interval debulking had no effect on survival, but it was probably underpowered
to detect a clinically important effect.

¶ Routine second look surgery Two RCTs found no evidence that routine
second look surgery improved overall survival compared with watchful waiting in
women undergoing chemotherapy after primary surgery for advanced ovarian
cancer.

Cytotoxic chemotherapy
¶ Adding a single platinum agent to a non-platinum combination regimen

One systematic review (4 RCTs, 1024 women) found that adding a platinum
agent to a non-platinum combination regimen reduced mortality compared
with the non-platinum regimen alone.

¶ Adding a taxane (paclitaxel) to a platinum regimen One systematic review
and one additional RCT have found that adding paclitaxel to platinum based
chemotherapy significantly improves progression free survival and overall
survival after primary surgery for advanced ovarian cancer.

¶ Platinum based chemotherapy (at least as effective as non-platinum
regimens) A systematic review and subsequent RCTs have found that platinum
based regimens are at least as effective as non-platinum regimens, and that
adding a platinum compound to a non-platinum combination regimen
improves survival.

¶ Single agent platinum regimens (as effective as combination platinum
chemotherapy, but with fewer adverse effects and better than single
agent non-platinum regimens) One systematic review and three subsequent
RCTs found that single agent platinum based regimens were at least as
effective for progression free or overall survival as combination platinum
regimens, and had fewer adverse effects. One RCT found that the platinum
agent cisplatin improved progression free survival but not overall survival
compared with the non-platinum agent thiotepa.

¶ Relative eficiacy of different platinum agents (cisplatin versus carbo-
platin) added to a taxane (paclitaxel) One RCT found no significant differ-
ence in progression free or overall survival between adding cisplatin and adding
carboplatin to paclitaxel, although it may have lacked power to detect clinically
important effects.

¶ Relative efficiacy of different taxanes (paclitaxel versus docetaxel)
added to a platinum agent docetaxel We found no reliable RCTs comparing
the effects of carboplatin plus paclitaxel versus those of carboplatin plus
docetaxel.

DEFINITION Ovarian tumours are classified according to the assumed cell type of
origin (surface epithelium, stroma, or germ cells). Most malignant
ovarian tumours (85–95%) are derived from the epithelium of the
ovarian surface, and thus are termed epithelial.1 These can be
further grouped into histological types (serous, mucinous,
endometroid, and clear cell). Epithelial ovarian cancer is staged
using the FIGO classification (see table A on web extra). This review
concerns only advanced epithelial ovarian cancer, which is regarded
as FIGO stages II–IV.
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INCIDENCE/
PREVALENCE

The worldwide annual incidence of ovarian cancer exceeds
140 000.2 Rates vary between countries. Differences in reproduc-
tive patterns, including age of menarche and menopause, gravidity,
breast feeding, and use of the oral contraceptive pill, may contrib-
ute to this variation. Rates are highest in Scandinavia, northern
America, and the UK; and lowest in Africa, India, China, and Japan.3

In the UK ovarian cancer is the fourth most common malignancy in
women and is the leading cause of death from gynaecological
cancers, with a lifetime risk of about 2%.4 In the UK the incidence
was 5174 in 19885 and 6880 in 1998.6 The incidence of ovarian
cancer appears to be stabilising in some other countries, and in
some affluent countries (Finland, Denmark, New Zealand, and the
USA) rates are declining.

AETIOLOGY/
RISK FACTORS

Risk factors include increasing age, family history of ovarian cancer,
low fertility, use of fertility drugs, and low parity.7–11 Case control
studies found that using the combined oral contraceptive pill for
more than 5 years was associated with a 40% reduction in the risk
of ovarian cancer.3,7,12,13

PROGNOSIS More than 80% of women present with advanced disease, and the
overall 5 year survival rates are poor (< 30%).6 For advanced
disease the major independent prognostic factors appear to be
stage, and residual tumour mass after surgery.

AIMS OF
INTERVENTION

To prolong survival and reduce disability; to minimise adverse
effects of treatment.

OUTCOMES Mortality; disease free survival; disease related symptoms; quality
of life; adverse effects of treatment.

METHODS Clinical Evidence search and appraisal June 2003. RCTs with
greater than 20% withdrawal or with less than 18 months’ follow up
were excluded.

QUESTION What are the effects of surgical treatments for ovarian
cancer that is advanced at first presentation?

OPTION PRIMARY SURGERY

We found no RCTs in women with advanced ovarian cancer comparing the
effects of primary surgery versus those of no surgery, or the effects of
primary surgery plus chemotherapy versus those of chemotherapy alone.

Benefits: Primary surgery alone versus no surgery: We found one system-
atic review (search date not reported), which found no RCTs
comparing primary debulking (see glossary, p 2504) surgery versus
no surgery.1 We found no subsequent RCT. Primary surgery plus
chemotherapy versus chemotherapy alone: We found no sys-
tematic review and no RCT.

Harms: We found no RCT.

Comment: None.
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OPTION ROUTINE SECOND LOOK SURGERY

Two RCTs found no evidence that routine second look surgery improved
overall survival compared with watchful waiting in women undergoing
chemotherapy after primary surgery for advanced ovarian cancer.

Benefits: Primary surgery plus chemotherapy with or without second
look surgery: We found two RCTs in women with advanced ovarian
cancer.14,15 The first RCT (102 women in complete remission after
primary debulking [see glossary, p 2504] surgery and first line
chemotherapy consisting of cisplatin plus cyclophosphamide or
doxorubicin plus cyclophosphamide every 3 weeks for 5 cycles)
compared second look surgery (see glossary, p 2504), which
included visual inspection and biopsy, versus watchful waiting.14

Complete remission before trial entry was confirmed by clinical and
biochemical assessment, computed tomography, and laparoscopy.
The RCT found no significant difference between interventions for
overall survival after 60 months (AR for survival 65% with second
look laparotomy v 78% with watchful waiting; CI not reported;
P = 0.14). The second RCT (166 women, after primary debulking
surgery plus cisplatin every 3 weeks for 5 cycles) compared three
groups.15 One group underwent a second look laparotomy (which
included visual inspection, cytology of any free fluid, total hysterec-
tomy, bilateral salpingo-oophorectomy, omentectomy, and multiple
biopsies) followed by oral chlorambucil (12 courses of 0.2 mg/kg
daily for 14 days). The second group received second look
laparotomy plus pelvic irradiation. The third group received chloram-
bucil without second look surgery. The RCT found no significant
difference among groups for overall survival after 46 months
(median survival time 21 months, 95% CI 11 months to 31 months
with second look laparotomy plus chlorambucil; 15 months, 95%
CI 11 months to 19 months with second look laparotomy plus pelvic
irradiation; 17 months, 95% CI 8 months to 26 months with
chlorambucil without second look surgery).

Harms: The first RCT did not report on harms.14 The second RCT reported
that one woman died of a cerebrovascular accident 10 days after
second look laparotomy.15 Other reported surgical complications
were ileus, wound infection, urinary and respiratory tract infection,
and anaemia (rates not reported).

Comment: None.

OPTION ROUTINE INTERVAL DEBULKING

One RCT found that routine interval debulking, after primary surgery plus
chemotherapy, improved overall survival after about 3.5 years compared
with no interval debulking. A second RCT found that interval debulking
had no effect on survival, although it was probably underpowered to
detect a clinically important effect.

Benefits: We found no systematic review but found two RCTs.16,17 The first
RCT (319 women with non-progressive disease after 3 cycles of
cisplatin and cyclophosphamide chemotherapy following primary
surgery) compared interval debulking (see glossary, p 2504) plus
continued chemotherapy versus continued chemotherapy alone.16
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All women had a residual tumour diameter of more than 1 cm after
primary surgery. It found that interval debulking significantly
improved progression free and overall survival after a median of 3.5
years (278 women; median progression free survival 18 months
with interval debulking v 13 months without, P = 0.01; median
overall survival 26 months v 20 months, P = 0.01; adjusted HR for
death for interval debulking v no interval debulking 0.77, 95%
CI 0.50 to 0.90).16 The second RCT (79 women with advanced
ovarian cancer with residual tumour of at least 2 cm maximal
diameter after primary surgery) compared interval debulking plus
continued chemotherapy versus continued chemotherapy alone.17

Chemotherapy consisted of either cisplatin plus cyclophosphamide
or cisplatin plus bleomycin plus doxorubicin followed by escalating
cyclophosphamide. Of the women allocated to interval debulking,
11 had non-responsive or progressive disease after three cycles of
chemotherapy and were excluded from surgery. Interval debulking
(which could include hysterectomy, oophorectomy, and omentec-
tomy) was undertaken at a median of 13 weeks after primary
surgery. The RCT found no significant difference between interval
debulking and no interval debulking for overall survival after median
follow up of 48 months, but it may have lacked power to exclude a
clinically important effect (intention to treat analysis: median sur-
vival 15 months with interval debulking v 12 months without;
HR 0.71, 95% CI 0.44 to 1.33).

Harms: The second RCT found that, among 26 women who received interval
debulking, 11 received a blood transfusion, two developed intesti-
nal fistulae, and one developed a deep vein thrombosis.17

Comment: None.

QUESTION What are the effects of cytotoxic chemotherapy for
ovarian cancer that is advanced at first presentation?

OPTION PLATINUM BASED REGIMENS

One systematic review and subsequent RCTs have found that platinum
based regimens are at least as effective as non-platinum regimens, and
that adding a platinum compound to a non-platinum combination regimen
improves survival. The systematic review and three subsequent RCTs
found that single agent platinum based regimens were at least as
effective for progression free or overall survival as combination platinum
regimens, and had fewer adverse effects. One RCT found that a single
platinum agent, cisplatin, improved progression free survival but not
overall survival compared with a single non-platinum agent, thiotepa. The
review found that adding a platinum agent to a non-platinum combination
regiment reduced mortality compared with the non-platinum regimen
alone. One RCT found no significant difference in progression free or
overall survival between adding cisplatin and adding carboplatin to
paclitaxel, although it may have lacked power to detect clinically
important effects.

Benefits: We found one systematic review (search date 1998, 37 RCTs)18

and six subsequent RCTs19–24 in women with advanced ovarian
cancer. Platinum based combination chemotherapy versus
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single agent non-platinum based chemotherapy: The review
identified 11 RCTs (1329 women) comparing platinum based
combination chemotherapy versus single agent non-platinum
chemotherapy.18 It found no significant difference between treat-
ments for overall survival (9 RCTs, 1704 women; HR 0.93, 95%
CI 0.83 to 1.05; P = 0.23; estimated ARR for 2 and 5 year survival
with single agent non-platinum versus combination platinum +3%,
95% CI –2% to +7%). Adding a platinum based compound to a
non-platinum single agent regimen: The systematic review found
no significant difference in mortality between a single agent chemo-
therapy regimen and the same single agent plus a platinum based
compound, although results of trials were statistically heterogene-
ous (5 RCTs, 680 women; HR for death with platinum added to
single agent v single agent alone 0.93, 95% CI 0.78 to 1.10).18

Adding a platinum based compound to a non-platinum
combination regimen: The systematic review found that adding a
platinum based compound to a non-platinum combination regimen
significantly reduced mortality compared with the same non-
platinum regimen alone (4 RCTs, 1024 women; HR 0.85, 95%
CI 0.74 to 0.97).18 The first subsequent RCT (228 women) found
similar results.19 It found that adding cisplatin (50 mg/m2 every 3–4
weeks) to 12 cycles of doxorubicin plus cyclophosphamide with or
without Bacillus Calmette-Guérin significantly improved overall sur-
vival compared with same regimen without cisplatin (median sur-
vival 17.8 months with cisplatin v 9.9 months without cisplatin;
P < 0.005). Platinum based combination regimens versus
non-platinum based combination regimens: The second subse-
quent RCT (169 women) compared 12 cycles at four weekly
intervals of cisplatin (60 mg/m2/cycle) plus melphalan (1 mg/kg/
cycle) versus hexamethylmelamine plus doxorubicin plus cyclo-
phosphamide.20 It found no significant difference between treat-
ments for overall survival (153 women; median survival 29.6
months with a platinum based regimen v 26.4 months with non-
platinum based regimen; P value not reported) but the trial may
have lacked power to exclude a clinically important difference. The
third subsequent RCT (120 women) found no significant difference
between hexamethylmelamine plus doxorubicin plus cyclophospha-
mide versus cisplatin plus doxorubicin plus cyclophosphamide for
overall survival after 10 years (median survival 126 months without
a platinum based regimen v 138 months with a platinum based
regimen; P = 0.54).21 The fourth subsequent RCT (83 women)
compared 12 cycles at four weekly intervals of doxorubicin (60 mg/
m2) plus cyclophosphamide (750 mg/m2) combined with either
cisplatin (80 mg/m2) or vincristine (1.4 mg/m2).22 It found that the
platinum based regimen increased progression free and overall
survival compared with the non-platinum regimen after 5 years
(median progression free survival 14 months with platinum based
regimen v 10 months without the platinum based regimen,
P < 0.05; median overall survival 24 months with platinum v 15
months without platinum, P < 0.01). The fifth subsequent RCT
(186 women) compared hexamethylmelamine plus cyclophospha-
mide plus methotrexate plus 5-fluorouracil versus a regimen that
alternated between cyclophosphamide plus hexamethylmelamine
and doxorubicin plus cisplatin.23 It found that the platinum based
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regimen significantly improved progression free and overall survival
after about 50 months compared with the non-platinum regimen
(median progression free survival 19.5 months with platinum v 6.8
months without platinum, P < 0.0001; median overall survival
30.7 months with platinum v 19.6 months without platinum,
P < 0.002). A follow up study at 10 years found a survival rate of
9% among women who received non-platinum chemotherapy as
first line treatment compared with 23% among those treated with
the platinum based regimen (P value not reported).25 Single
platinum based agent versus single non-platinum agent: The
sixth additional RCT (171 women) compared a single platinum
based compound (cisplatin, 75 mg/m2 every 28 days for 6 cycles)
versus a single non-platinum compound (thiotepa, 60 mg loading
dose im followed by 10 cycles of 30 mg im every 14 days).24 It
found that cisplatin significantly improved progression free survival
after a median follow up of 110 months compared with the
non-platinum agent, thiotepa (median progression free survival
10.5 months with cisplatin v 6.3 months with thiotepa, P = 0.025;
HR for thiotepa v cisplatin 1.64, 95% CI 1.17 to 2.30). Cisplatin did
not significantly improve overall survival compared with thiotepa
(median overall survival 20 months with cisplatin v 14 months with
thiotepa, P = 0.155; AR for survival at 8 years 10.6% with cisplatin
v 7.4% with thiotepa, CI and P value not reported). Combination
platinum based chemotherapy versus single agent platinum
based chemotherapy: We found one systematic review (search
date 1998, 9 RCTs, 1095 women with advanced ovarian cancer)18

and three additional RCTs.26–28 The review found no significant
difference between treatments for risk of death (HR 0.91, 95%
CI 0.80 to 1.05).18 Separate analyses of cisplatin and carboplatin
containing regimens yielded similar findings (HR of death for single
agent v combination cisplatin regimens 0.86, 95% CI 0.73 to 1.02;
HR of death for single agent v combination carboplatin regimens
1.05, 95% CI 0.82 to 1.35). The first additional RCT (multicentre,
1526 women, 36% of women < 55 years old) compared six cycles
of cisplatin (50 mg/m2) plus cyclophosphamide (500 mg/m2) plus
doxorubicin (50 mg/m2) versus carboplatin alone (3 times weekly
for 6 cycles; dose calculated as follows: [glomerular filtration
rate 5] + 25mg).26 After a median follow up of 35 months, the RCT
found no significant difference between treatments for progression
free survival or overall survival (HR for progression free survival for
combined treatment v carboplatin alone 0.92, 95% CI 0.81 to
1.04; HR for overall survival 1.00, 95% CI 0.86 to 1.16). The
second additional RCT (611 women aged < 75 years) compared
cisplatin alone (50 mg/m2) weekly for nine cycles versus cisplatin
(75 mg/m2) plus cyclophosphamide (750 mg/m2) three times
weekly for six cycles.27 It found no difference between groups either
for 3 year progression free survival or overall survival (3 year pro-
gression free survival 33.8% with cisplatin alone v 35.1% with
combined treatment, CI and P values not reported; 3 year overall
survival 44.1% with cisplatin alone v 44.6% with combined treat-
ment, CI not reported, P = 0.96). The third RCT (176 women)
compared cisplatin alone (75 mg/m2) for six four weekly courses
versus cisplatin (50 mg/m2) plus cyclophosphamide (500 mg/m2)
every 28 days for six courses.28 It found no significant difference
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between treatments for progression free survival or overall survival
after a median of 10 years (median progression free survival 11.9
months with single v 10.0 months with combination, P = 0.092;
median overall survival 21.5 months with single v 19.4 months with
combination, P = 0.1299). We found one further RCT that was
reported as a conference abstract (see comment below).
Comparison of different platinum agents (cisplatin versus
carboplatin) added to a taxane: We found one RCT (208
women).29 It compared cisplatin (75 mg/m2) plus paclitaxel
(175 mg/m2 over 3 hours) versus carboplatin plus the taxane
paclitaxel for at least six cycles (dose of carboplatin calculated as
follows: [glomerular filtration rate 5] + 25mg). It found no signifi-
cant difference between treatments for either progression free
survival or overall survival after a median of 37 months, although it
may have lacked power to detect clinically important effects
(median progression free survival 16 months in both groups;
HR 1.07, 95% CI 0.78 to 1.48; median overall survival 30 months
with paclitaxel plus cisplatin v 32 months with paclitaxel plus
carboplatin; HR 0.85, 95% CI 0.59 to 1.24).

Harms: The first systematic review did not report adverse effects.18 One
cohort analysis of two RCTs comparing platinum and non-platinum
based regimens found that grade 3 nausea and vomiting (see
table 1, p 2506), mild renal toxicity, and neurotoxicity were signifi-
cantly more common with platinum containing regimens than with
non-platinum regimens (AR grade 3 nausea and vomiting about
6–10% with platinum based regimens v 4% with non-platinum
based regimens, P = 0.004; AR any renal toxicity 17–20% with
platinum v 4% with non-platinum, P value not reported; AR neuro-
toxicity 1–4% with platinum v 0% with non-platinum, P value not
reported).30 Adding a platinum based compound to a non-
platinum combination regimen: We found one analysis of data
from two RCTs (387 women with advanced ovarian cancer) com-
paring hexamethylmelamine plus cyclophosphamide plus meth-
otrexate plus 5-fluorouracil with or without cisplatin, or with cyclo-
phosphamide plus cisplatin.31 After a median follow up of 45
months, it found that neurotoxicity was more common and more
severe with regimens that included platinum based compounds
than with those that did not include platinum (AR for any neurotox-
icity 47% with platinum v 25% without platinum; AR for grade 2–3
neurotoxicity 25% with platinum v 3% without platinum; CI and P
values not reported). Platinum based combination regimens
versus non-platinum based combination regimens: The RCT
comparing cisplatin plus melphalan versus hexamethylmelamine
plus doxorubicin plus cyclophosphamide found that haematological
toxicity was significantly more common with the platinum
based regimen (white cells < 3000/m3, P < 0.0001; platelets
< 75 000/m3, P < 0.0001; anaemia, P = 0.001).20 The RCT
comparing doxorubicin plus cyclophosphamide combined with
either vincristine or cisplatin reported that platinum increased
haematological toxicity (rates not reported).22 Single platinum
based agent versus single non-platinum agent: One additional
RCT comparing cisplatin versus thiotepa found that 1/85 (1%)
women taking cisplatin stopped because of weakness and dizzi-
ness.24 Single platinum based agent versus combined
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platinum based chemotherapy: In the RCT comparing carbopla-
tin alone versus cyclophosphamide plus doxorubicin plus cisplatin,
875 women (57%) were assessed for adverse effects.26 Leucope-
nia, hair loss, nausea, and vomiting were more common with
combination treatment than with carboplatin alone (AR for leuco-
penia 36% with combination v 10% with carboplatin alone; AR for
hair loss 70% with combination v 4% with carboplatin alone; AR for
nausea and vomiting 20% with combination v 9% with carboplatin
alone). Thrombocytopenia was more common with carboplatin
(AR 6% with combination v 16% with carboplatin alone). Renal,
cardiac, and neurotoxicity were rare in both groups (1–2% in both
groups for each category). Comparison of different platinum
agents (cisplatin versus carboplatin) added to a taxane: The
RCT comparing carboplatin plus the taxane paclitaxel, versus cis-
platin plus paclitaxel, found no significant difference between treat-
ments for rates of hair loss, fever, mucositis, diarrhoea, allergic
reaction, cardiorespiratory complications, skin reactions, muscle or
joint pain, constipation, fever, or renal toxicity.29 However, after six
cycles of treatment, grade 4 nausea and vomiting (see table 1,
p 2506) was more common with cisplatin plus paclitaxel (AR 17%
with cisplatin plus paclitaxel v 14% with carboplatin plus paclitaxel;
P < 0.01). Grade 3–4 thrombocytopenia and grade 4 granulocyto-
penia (see table 1, p 2506) were more common with carboplatin
plus paclitaxel (AR for grade 3–4 thrombocytopenia 6% with carbo-
platin plus paclitaxel v 1% with cisplatin plus paclitaxel, P < 0.01;
AR for grade 4 granulocytopenia 40% with carboplatin plus paclit-
axel v 23% with cisplatin plus paclitaxel, P < 0.01). Two other RCTs
reported as conference abstracts reported on harms (see comment
below).

Comment: Single agent platinum versus combined platinum
chemotherapy: We found one RCT (120 women with advanced
ovarian cancer) reported as a conference abstract, which compared
six cycles of cisplatin plus cyclophosphamide versus three cycles of
epirubicin plus ifosfamide followed by four cycles of cisplatin.32 It
found no significant differences between treatments for relapse free
survival or overall survival (relapse free survival at 3 years 24% with
cisplatin plus cyclophosphamide v 41% with epirubicin plus ifosfa-
mide plus cisplatin, CI and P values not reported; median overall
survival 141 weeks with cisplatin plus cyclophosphamide v

172 weeks with epirubicin plus ifosfamide plus cisplatin, CI and P
values not reported). Comparison of different platinum agents
(cisplatin versus carbaplatin) added to a taxane: We found two
additional RCTs that were reported in three conference abstracts.
The first RCT (797 women) compared carboplatin plus paclitaxel
versus cisplatin plus paclitaxel, and was reported in two conference
abstracts.33,34 It found no significant difference between treat-
ments for either progression free survival or overall survival after a
median follow up of 2 years (P > 0.05).34 A preliminary safety
report on 488/797 of the women (61.2%) found that grade 3–4
haematological toxicity (see table 1, p 2506) was more common
with the carboplatin regimen, and non-haematological toxicity
(other than hair loss) was more common with the cisplatin regimen
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(ARs not reported).33 The second RCT compared carboplatin plus
paclitaxel versus paclitaxel plus alternating cisplatin and carboplatin
in 164 women and was reported in a single conference abstract.35

It found no significant differences for disease free survival or overall
survival (P = 0.4 for both outcomes).

OPTION TAXANES

One systematic review and one additional RCT have found that adding
paclitaxel to platinum based chemotherapy significantly improves
progression free survival and overall survival after primary surgery for
advanced ovarian cancer compared with platinum based chemotherapy
alone. We found no reliable RCTs comparing carboplatin plus docetaxel
versus carboplatin plus paclitaxel.

Benefits: Adding a taxane (paclitaxel) to a platinum regimen: We found
one systematic review36 and one additional RCT37 in women with
advanced ovarian cancer. The systematic review (search date not
reported, 4 RCTs, 3754 women) included one published RCT38 and
three unpublished RCTs, all of which have since been
published.39–41 The first RCT (386 women) compared cisplatin
(75 mg/m2) plus cyclophosphamide versus cisplatin (75 mg/m2)
plus paclitaxel (135 mg/m2).38 It found that cisplatin plus paclitaxel
improved progression free survival and overall survival when com-
pared with cisplatin plus cyclophosphamide (median progression
free survival 18 months with cisplatin plus paclitaxel v 13 months
with cisplatin plus cyclophosphamide, P < 0.001; median overall
survival 38 months with cisplatin plus paclitaxel v 24 months with
cisplatin plus cyclophosphamide, P < 0.001). The second RCT
(680 women) compared cisplatin (75 mg/m2) plus cyclophospha-
mide versus cisplatin (75 mg/m2) plus paclitaxel (175 mg/m2).39 It
found that cisplatin plus paclitaxel significantly improved progres-
sion free survival and overall survival compared with cisplatin plus
cyclophosphamide (median progression free survival 17 months
with cisplatin plus paclitaxel v 12 months with cisplatin plus cyclo-
phosphamide, P = 0.001; median survival 35 months with cisplatin
plus paclitaxel v 25 months with cisplatin plus cyclophosphamide,
P = 0.001). The third RCT (614 women) compared three treat-
ments: cisplatin alone (100 mg/m2), paclitaxel alone (200 mg/m2),
and paclitaxel (135 mg/m2) followed by cisplatin (75 mg/m2).40 It
found no significant difference between cisplatin alone versus
cisplatin plus paclitaxel for progression free survival or overall
survival after a median follow up of 61 months (progression free
survival: median 16 months with cisplatin alone v 14 months with
cisplatin plus paclitaxel; HR 1.06, 95% CI 0.90 to 1.30; overall
survival: median 30 months with cisplatin alone v 27 months with
cisplatin plus paclitaxel; HR 0.99, 95% CI 0.80 to 1.23). The fourth
RCT (2074 women) compared three treatments: paclitaxel
(175 mg/m2) plus carboplatin, carboplatin alone, and cyclophos-
phamide plus doxorubicin plus cisplatin.41 It found no significant
difference in progression free survival or overall survival between
paclitaxel plus carboplatin versus carboplatin alone after 24 months
(overall free survival: HR 0.98, 95% CI 0.87 to 1.10; progression
free survival: HR 0.93, 95% CI 0.84 to 1.04). The additional RCT
(45 women) compared cisplatin (75 mg/m2) plus paclitaxel
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(175 mg/m2) versus cisplatin (75 mg/m2) plus cyclophosphamide
(750 mg/m2).37 It found that cisplatin plus paclitaxel significantly
increased the time to relapse and relapse free survival after 25
months compared with cisplatin plus cyclophosphamide (38
women; median time to relapse 17.5 months with cisplatin plus
paclitaxel v 9.9 months with cisplatin plus cyclophosphamide, CI
and P value not reported; P value for difference in relapse free
survival = 0.001, mean values and CI not reported). Comparison
of different agents (cisplatin versus carboplatin) added to a
taxane: See benefits of platinum based regimens, p 2497.
Comparison of different taxanes (paclitaxel versus docetaxel)
added to a platinum agent: We found no RCTs with sufficient
follow up for inclusion (see comment below).

Harms: Adding a taxane (paclitaxel) to a platinum regimen: The sys-
tematic review found that reporting of adverse effects was not
consistent among trials.36 One RCT found that adding paclitaxel to
platinum based regimens did not significantly increase haemato-
logical toxicity, fever, or anaemia (any haematological toxicity: RR
about 1, 95% CI about 0.8 to 1.3; anaemia: RR 1.10, 95% CI 0.57
to 2.13; fever: RR 16.38 in favour of non-paclitaxel regimen, 95%
CI 0.83 to 284).38 In one RCT, compared with the platinum based
regimen alone, infection was more common with paclitaxel plus a
platinum compound (RR 3.38, 95% CI 2.15 to 5.32) but less
common with cyclophosphamide plus doxorubicin plus a platinum
compound (RR 0.59, 95% CI 0.40 to 0.86).41 Nausea and vomiting
was reported in 7–18% of women receiving paclitaxel, and hair loss
was reported in 68–77% of women receiving paclitaxel. Cardiac
toxicity was not reported in the included RCTs. One RCT (614
women) found that adverse effects were significantly more common
with paclitaxel or paclitaxel plus cisplatin (neutropenia, P < 0.008;
hair loss, P < 0.001; fever, P < 0.001) than with cisplatin alone.40

Another RCT found that grades 3 and 4 muscle pain (see table 1,
p 2506), neurosensory and neuromotor symptoms, and hair loss
were more common with cisplatin plus paclitaxel than with cisplatin
plus cyclophosphamide (AR muscle pain 6% with cisplatin plus
paclitaxel v 0% with cisplatin plus cyclophosphamide; neurosensory
symptoms 19.6% with cisplatin plus paclitaxel v 1% with cisplatin
plus cyclophosphamide; neuromotor symptoms 5% with cisplatin
plus paclitaxel v 0.6% with cisplatin plus cyclophosphamide; hair
loss 51% with cisplatin plus paclitaxel v 21% with cisplatin plus
cyclophosphamide; CI and P values not reported).35 Grade 3 and 4
leucopenia (see table 1, p 2506), anaemia, and thrombocytopenia
were less common with cisplatin plus paclitaxel than with cisplatin
plus cyclophosphamide (AR, CI, and P values not reported). Febrile
neutropenia rates were similar between groups (AR 3% for both
groups).

Comment: Comparison of different taxanes (paclitaxel versus docetaxel)
added to a platinum regimen: We found one ongoing RCT (1077
women from 83 centres), that will compare effects of six cycles of
carboplatin (dose calculated as follows: [glomerular filtration
rate 5] + 25 mg) combined with either paclitaxel (175 mg/m2) or
docetaxel (75 mg/m2).42
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GLOSSARY
Debulking is removal of a major proportion of the tumour. Initial and primary
debulking both refer to surgery performed at first presentation.
Interval debulking is a second operation to remove residual tumour after a
specified number of cytotoxic chemotherapy cycles, which is then followed by
further chemotherapy.
Routine second look surgery is an operation to assess the response to cytotoxic
chemotherapy in women who have already undergone primary surgery.

Substantive changes
Platinum based chemotherapy Long term follow up of existing RCT added;25

categorisation unchanged.
Taxanes One RCT added;41 categorisation unchanged.
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Premenstrual syndrome
Search date October 2002

Katrina Wyatt

QUESTIONS

Effects of treatments for women with premenstrual syndrome. . . . .2509

INTERVENTIONS

Beneficial
Diuretics . . . . . . . . . . . . . . .2513
Non-steroidal anti-inflammatory

drugs . . . . . . . . . . . . . . . .2517
Selective serotonin reuptake

inhibitors. . . . . . . . . . . . . .2521

Likely to be beneficial
Cognitive behavioural therapy.2511
Exercise . . . . . . . . . . . . . . . .2514
Low dose oestrogens. . . . . . .2516
Oral contraceptives . . . . . . . .2518

Trade off between benefits and
harms

Bromocriptine (breast symptoms
only) . . . . . . . . . . . . . . . . .2510

Danazol . . . . . . . . . . . . . . . .2512
Gonadorelin analogues . . . . .2515
Non-selective serotonin reuptake

inhibitors
antidepressants/anxiolytics .2509

Unknown effectiveness
Chiropractic treatment. . . . . .2511
Dietary supplements . . . . . . .2512
Endometrial ablation . . . . . . .2514
Evening primrose oil . . . . . . .2514
Hysterectomy with or without

bilateral oophorectomy . . .2516
Laparoscopic bilateral

oophorectomy . . . . . . . . . .2516
Progestogens . . . . . . . . . . . .2519
Pyridoxine. . . . . . . . . . . . . . .2520
Reflexology . . . . . . . . . . . . . .2520
Relaxation treatment . . . . . . .2521
Tibolone . . . . . . . . . . . . . . . .2522

Likely to be ineffective or harmful
Progesterone . . . . . . . . . . . .2518

To be covered in future updates
Biofeedback
Dietary modifications
Herbal remedies
Homeopathy
Vitamin E

See glossary, p 2523

Key Messages

¶ Bromocriptine (breast symptoms only) RCTs have found limited evidence
that bromocriptine relieves breast tenderness compared to placebo, although
adverse effects are common.

¶ Cognitive behavioural therapy RCTs found that cognitive behavioural therapy
significantly reduced premenstrual symptoms compared to control treatments,
but the evidence is insufficient to define the size of an effect.

¶ Danazol RCTs have found that danazol significantly reduces premenstrual
symptoms compared to placebo, but has important adverse effects associated
with masculinisation when used continuously in the long term.

¶ Diuretics RCTs have found that spironolactone improves symptoms of pre-
menstrual syndrome including breast tenderness and bloating, compared to
placebo. Two RCTs have found that metolazone or ammonium chloride versus
placebo reduce premenstrual swelling and weight gain.
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¶ Exercise One RCT has found that aerobic exercise significantly improves
premenstrual symptoms compared to placebo. Another RCT has found that
high intensity aerobic exercise improves symptoms significantly more than low
intensity.

¶ Gonadorelin analogues RCTs have found that gonadorelin analogues (GnRH
in previous nomenclatrues) significantly reduce premenstrual symptoms com-
pared to placebo. RCTs have found that gonadorelin plus oestrogen plus
progestogen (addback treatment) improves symptom scores less than that
gonadorelin analogue alone but more than placebo. One small RCT found a
similar reduction in symptom scores with gonadorelin analogue plus tibolone
compared to gonadorelin analogue alone. Treatment with gonadorelin ana-
logues for more than 6 months carries a significant risk of osteoporosis, limiting
their usefulness for long term treatment.

¶ Hysterectomy with or without bilateral oophorectomy We found no RCTs.
Observational studies have found that hysterectomy plus bilateral oophorec-
tomy is curative. Hysterectomy alone may reduce symptoms, but evidence is
limited because of the difficulty in providing controls. The risks are those of
major surgery. Infertility is an irreversible consequence of bilateral oophorec-
tomy.

¶ Non-selective serotonin reuptake inhibitor antidepressants/anxiolytics
RCTs have found that non-selective serotonin reuptake inhibitor antidepres-
sants and anxiolytic drugs significantly improve at least one symptom of
premenstrual syndrome compared to placebo, but a proportion of women stop
treatment because of adverse effects. We found insufficient evidence from
small RCTs about effects of � blockers and lithium.

¶ Non-steroidal anti-inflammatory drugs RCTs found that prostaglandin
inhibitors significantly improved a range of premenstrual symptoms but did not
reduce premenstrual breast pain, compared to placebo.

¶ Oestrogens Limited evidence from small RCTs suggests that oestradiol
improves symptoms compared to placebo, but the magnitude of any effect
remains unclear.

¶ Oral contraceptives RCTs found limited evidence that oral contraceptives
improved premenstrual symptoms compared to placebo.

¶ Progesterone One systematic review of progesterone has found a small but
significant improvement in overall premenstrual symptoms and no increase in
the frequency of withdrawals caused by adverse effects, compared to placebo.
However, the improvement is unlikely to be clinically important. It remains
unclear whether the route or timing of administration of progesterone is
important.

¶ Progestogens We found insufficient evidence from one small RCT about the
effects of progestogens compared to placebo.

¶ Pyridoxine One systematic review of poor quality RCTs found insufficient
evidence about the effects of pyridoxine (vitamin B6). In the review, an analysis
of weak RCTs suggested that pyridoxine significantly reduced symptoms com-
pared to placebo. Additional RCTs with weak methods found conflicting
evidence on the effects of pyridoxine.

¶ Selective serotonin reuptake inhibitors One systematic review and subse-
quent RCTs have found that selective serotonin reuptake inhibitors significantly
improve premenstrual symptoms, but cause frequent adverse events com-
pared to placebo.

¶ Tibolone One small RCT found limited evidence that tibolone improved
premenstrual symptom score compared to placebo (multivitamins).

Premenstrual syndrome
W

om
en

’s
he

al
th

2508

 BMJ Publishing Group Ltd 2004



¶ Chiropractic treatment; dietary supplements; endometrial ablation;
evening primrose oil; laparoscopic bilateral oophorectomy; reflexology;
relaxation treatment We found insufficient evidence about the effects of
these interventions.

DEFINITION A woman has premenstrual syndrome if she complains of recurrent
psychological or somatic symptoms (or both) occurring specifically
during the luteal phase of the menstrual cycle, and resolving by the
end of menstruation (see table 1, p 2526).1

INCIDENCE/
PREVALENCE

Premenstrual symptoms occur in 95% of all women of reproductive
age; severe, debilitating symptoms (premenstrual syndrome) occur
in about 5% of those women.1

AETIOLOGY/
RISK FACTORS

The aetiology is unknown, but hormonal and other (possibly neu-
roendocrine) factors probably contribute.2,3 There may be
enhanced sensitivity to progesterone, possibly caused by a defi-
ciency of serotonin.2

PROGNOSIS Except after oophorectomy, symptoms usually recur when treat-
ment is stopped.

AIMS OF
INTERVENTION

To improve or eliminate physical and psychological symptoms; to
minimise the impact on normal functioning, interpersonal relation-
ships, and quality of life; to minimise adverse effects of treatment.

OUTCOMES Symptom severity: There is no consensus on how this should be
assessed. One review of premenstrual syndrome outcomes found
65 different questionnaires or scales, measuring 199 different
symptoms or signs.4

METHODS The initial search strategy was adapted from the Cochrane Collabo-
ration’s Menstrual Disorders and Subfertility Group.5 Clinical Evi-

dence search and appraisal October 2002. We included systematic
reviews and subsequent RCTs that (1) diagnosed premenstrual
syndrome by validated scales prior to randomisation; (2) used a
pre-randomisation placebo cycle to exclude women with a non-
specific response; (3) contained sufficient cycles to allow for symp-
tom variability between cycles. Few trials fulfilled these criteria. The
wide range of diagnostic scales, outcome criteria, and dosing
regimens made comparison between trials difficult. We excluded
reviews that systematically searched electronic databases but did
not use overt criteria to appraise the results.6

QUESTION What are the effects of treatments for women with
premenstrual syndrome?

OPTION ANXIOLYTICS/NON-SELECTIVE SEROTONIN REUPTAKE
INHIBITOR ANTIDEPRESSANTS

RCTs have found that non-selective serotonin reuptake inhibitor
antidepressants and anxiolytic drugs versus placebo significantly improve
at least one symptom of premenstrual syndrome, but a proportion of
women stop treatment because of adverse effects. We found insufficient
evidence from small RCTs about effects of � blockers and lithium.
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Benefits: We found no systematic review. We found 14 RCTs of antidepres-
sant and anxiolytic drugs for premenstrual syndrome. Most (9/14
[64%]) reported significant improvement of one or more symptoms.
Alprazolam: Five RCTs (150 women) compared alprazolam
(0.25–2.25 mg daily) versus placebo.7–11 The RCT using the lowest
dose (0.25–0.75 mg daily) found no significant reduction in pre-
menstrual symptoms, but four RCTs using a higher dose (≥ 0.75 mg
daily) found significant reduction of symptoms. Buspirone: Two
small RCTs (17 women,12 41 women13) found significant symptom
reduction with buspirone (25 mg daily,12 10–20 mg daily13) versus
placebo. Non-selective serotonin reuptake inhibitors
antidepressants: Four small RCTs of antidepressants versus pla-
cebo (81 women) found variable results: two RCTs of clomipramine
(25–75 mg daily) versus placebo found significant reduction of
premenstrual symptoms, but RCTs of buproprion14 and
desipramine15 found no significant reduction. We found no meta-
analysis; inconsistent results among RCTs may have arisen by
chance. � blockers: Three RCTs found variable results. Two small
RCTs (27 women) found significant symptom improvement with
atenolol versus placebo at lower doses (25 mg daily) but no signifi-
cant difference with higher doses (100 mg daily).16,17 The third RCT
(30 women) found significant reduction of severe premenstrual
headaches with propranolol (20–40 mg daily during luteal phase)
versus placebo.18 Lithium: One RCT (19 women) found no signifi-
cant difference in premenstrual symptoms with lithium carbonate
(750–1000 mg daily) versus placebo.19

Harms: Adverse effects such as drowsiness, nausea, anxiety, and headache
led to problems with adherence to treatment in most of the
trials.7,11,20,21 Alprazolam: Drowsiness and sedation were found in
about 50% of women, as well as lower rates of headache and
nausea. Antidepressants: Adverse effects were frequent and
more women withdrew when taking antidepressants than when
taking placebo (11/81 [14%] with antidepressants v 6/81 [7%] with
placebo).14,15,20,22 Common adverse effects reported were dry
mouth, fatigue, nausea, and dizziness. Lithium: Tremor, weakness,
and gastrointestinal disturbances resulted in 4/19 (21%) withdraw-
als from the RCT. Other interventions: The other trials did not
report specific adverse effects.

Comment: The evidence is limited, but is consistent with at most a small
benefit from antidepressants/anxiolytics in premenstrual syndrome,
which is countered by frequent adverse effects.

OPTION BROMOCRIPTINE

RCTs have found limited evidence that bromocriptine versus placebo
relieves premenstrual breast tenderness, although adverse effects are
common.

Benefits: We found no systematic review. One survey of 14 trials found no
evidence that bromocriptine versus placebo improved overall symp-
tom scores in premenstrual syndrome, although it found limited
evidence of improvement in premenstrual mastalgia.23

Premenstrual syndrome
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Harms: Bromocriptine has a high incidence of adverse effects, including
nausea, dizziness, headache, weight increase, and swelling.24–26

The survey did not include any mention of adverse effects, which on
analysis of individual trials are well documented.23 There have been
very rare case reports of stroke and death following bromocriptine
treatment to prevent lactation.27

Comment: None.

OPTION CHIROPRACTIC MANIPULATION

One systematic review found insufficient evidence about the effects of
chiropractic treatment in women with premenstrual syndrome.

Benefits: We found one systematic review (search date 2000, 1 RCT, 45
women).28 The placebo controlled crossover RCT found a significant
decrease in premenstrual syndrome scores with chiropractic treat-
ment (3 sessions premenstrually over 3 cycles) versus placebo.
Women who received placebo first did not experience significant
additional improvement when they were switched to chiropractic
treatment.

Harms: None reported.

Comment: The RCT had a high withdrawal rate (25/45 [56%] completed).
Women improved most with whatever treatment they had first (real
or sham treatment). The evidence is insufficient to define the
effects of chiropractic treatment in women with premenstrual
syndrome.

OPTION COGNITIVE BEHAVIOURAL THERAPY

RCTs have found significant reduction of premenstrual symptoms with
cognitive behavioural therapy versus control treatments, but the evidence
is insufficient to define the size of any effect.

Benefits: Versus control treatments: We found no systematic review.
Seven RCTs compared a treatment with cognitive behavioural con-
tent versus some type of control treatment.29–35 Four of the RCTs
(112 women) found significant reduction of symptoms with cogni-
tive behavioural therapy versus a dummy treatment (relaxation,
activity through movement, or information focused treatment) or
versus a waiting list group. The abstract of the seventh RCT (41
women 19–40 years old) compared cognitive restructuring inter-
vention (self monitoring, educational, and coping skills training
phases), support (general discussion on menstrual symptoms), and
assessment only (no treatment). Women were followed for 3
months and treatments were offered during the second month
during four weekly sessions that lasted 1 hour. It found that after 3
months all women had improved, experiencing fewer and less
severe symptoms and taking less medication (figures not provided
in the abstract).35

Harms: None reported.
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Comment: It is difficult to design appropriate control treatments and to main-
tain blinding of allocation for cognitive behavioural therapies, but
studies using both dummy and waiting list controls have found
significant benefits. Several trials noted benefits of cognitive behav-
ioural therapy over the medium to long term. Cognitive behavioural
therapy may be appropriate only for a motivated subgroup of
women.

OPTION DANAZOL

RCTs have found that danazol versus placebo significantly reduces
premenstrual symptoms, but has important adverse effects associated
with masculinisation when used continuously in the long term.

Benefits: We found no systematic review but found six RCTs.36–41

Continuous danazol: Four RCTs (3 crossover, 144 women with
premenstrual syndrome) found significant symptom reduction with
danazol given continuously (over 3 cycles) versus placebo.36–38,40

Many women withdrew before the trial finished (see harms of
danazol below). Luteal phase danazol: Two RCTs gave danazol in
the luteal phase only.39,41 One RCT found that danazol versus
placebo significantly reduced overall symptoms. The other, larger
trial found danazol versus placebo significantly reduced premen-
strual breast pain only.39,41

Harms: Continuous danazol: More people withdrew from the studies when
given danazol than when given placebo (e.g. in 1 parallel RCT,
withdrawals: 12/30 [40%] with danazol v 1/10 [10%] with placebo;
RR 4.0, 95% CI 0.6 to 27; NNH 3, 95% CI 1 to 9).37 The initial
severity of the premenstrual symptoms was higher among women
who withdrew than among women who remained in the RCTs (see
comment below). Observational studies have described masculini-
sation (deepening of the voice, hirsutism) and weight gain with long
term use of danazol (see harms of danazol under breast pain,
p 2334). Plasma lipid levels can change, leading to concern that
the cardiovascular risk may be increased. Osteoporosis seems not
to be a risk. Luteal phase danazol: The two RCTs did not find a
significantly higher rate of short term adverse effects with danazol
than with placebo. Long term adverse effects were not
assessed.39,41

Comment: It seems clear that danazol is capable of reducing premenstrual
symptoms (many women who remained in the RCTs had some types
of symptom eradicated by danazol, but fewer did with placebo).
However, the magnitude of the danazol effect is less certain
because some of the mean improvement in symptom scores can be
attributed to the withdrawal of women with worse symptoms. The
RCTs did not report intention to treat analyses.

OPTION DIETARY SUPPLEMENTS

One systematic review found insufficient evidence on the effects of
calcium and magnesium supplements versus placebo in women with
premenstrual syndrome.
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Benefits: We found one systematic review (search date 2000).28

Magnesium supplements: The systematic review (3 RCTs, 144
women) found unclear results with magnesium supplements
versus placebo for premenstrual syndrome symptoms. One RCT
found an improvement in overall premenstrual syndrome
symptoms, one found no effect, and the third found significant
improvement of bloating. The review did not perform a meta-
analysis. Calcium supplements: The systematic review (2 RCTs,
557 women) found that calcium supplements (1–1.2 g daily for 3
cycles) versus placebo significantly reduced overall symptoms
(including breast tenderness and swelling, headaches, and
abdominal cramps).28

Harms: None reported.

Comment: Calcium supplements: Both RCTs were performed by the same
research unit. The smaller RCT had a high withdrawal rate and
compliance with treatment was poor. The second, larger RCT did
not exclude other treatments of premenstrual symptoms during
the trial.28

OPTION DIURETICS

RCTs have found that spironolactone versus placebo improves symptoms
of premenstrual syndrome including breast tenderness and bloating. Two
RCTs have found limited evidence that metolazone or ammonium chloride
versus placebo reduce premenstrual swelling and weight gain. One RCT
found insufficient evidence about the effects of chlorthalidone versus
placebo or lithium on premenstrual symptoms.

Benefits: Spironolactone: We found no systematic review but found four
RCTs (210 women) that compared spironolactone versus
placebo.42–45 Three RCTs found significant reduction of symptoms
with spironolactone (100 mg daily) versus placebo, and one RCT44

found no significant difference. Two RCTs found that significantly
more women had improved irritability45 and overall symptoms,
including breast tenderness and bloating43 with spironolactone
than with placebo (14/17 [82%] with spironolactone v 9/16 [56%]
with placebo; RR 1.46, 95% CI 0.90 to 2.38; NNT 4, 95% CI 2 to
292;43 and 20/26 [77%] with spironolactone v 11/21 [52%] with
placebo; RR 1.47, 95% CI 0.93 to 2.32; NNT 4, 95% CI 2 to 8545).
Metolazone: One RCT (crossover design, 46 women with premen-
strual swelling or weight gain, 33 completed) found significant
reduction of premenstrual symptoms with luteal phase metolazone
(1, 2.5, and 5 mg daily) versus placebo.46 There was no significant
difference in effect among doses. Chlorthalidone: One RCT
(crossover design, 25 women) found that similar numbers of
women felt “much better” over eight menstrual cycles on a global
rating scale of premenstrual symptoms with chlorthalidone versus
placebo or lithium.47 However, the RCT did not diagnose premen-
strual syndrome prior to randomisation, and it may have been too
small to detect a clinically important difference in symptoms.
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Ammonium chloride: One RCT (22 women with premenstrual
weight gain) found significantly more weight loss on days 20–23
with a diuretic on sale to the general public in the USA (ammonium
chloride 325 mg plus caffeine 100 mg 6 times daily for days
18–24) versus placebo.48

Harms: Spironolactone: Adverse effects were reported in only one RCT:
two people reported palpitations while on spironolactone.
Metolazone: Women on metolazone (5 mg) complained of severe
adverse effects (excessive diuresis and weakness).46 Other adverse
effects include nausea, dizziness, palpitations, excess diuresis, and
weakness.48

Comment: Diuretics are widely used in the belief that many symptoms of
premenstrual syndrome are the direct consequence of fluid reten-
tion; we found little evidence of water retention in most women with
premenstrual syndrome.

OPTION ENDOMETRIAL ABLATION

We found no RCTs about the effects of endometrial ablation in
premenstrual syndrome.

Benefits: We found no systematic review or RCTs.

Harms: We found insufficient evidence.

Comment: Studies of women with menorrhagia have claimed that endometrial
ablation may relieve symptoms of premenstrual syndrome. How-
ever, effects in women with premenstrual syndrome alone remain
unclear.

OPTION EVENING PRIMROSE OIL

One systematic review of poor quality RCTs found insufficient evidence
about the effects of evening primrose oil.

Benefits: We found one systematic review (search date 1993, 7 RCTs, 329
women).49 Although some trials found a small beneficial effect, the
number of women included in the RCTs was low. Weak methods and
different outcome measures prevented meta-analysis. The authors
concluded that there was insufficient evidence to define the effects
of evening primrose oil in women with premenstrual syndrome.

Harms: Few adverse effects have been reported. There are rare reports of
evening primrose oil causing seizures in people with epilepsy.50

Comment: Only five of the trials in the review clearly indicated that they were
randomised. Evening primrose oil is one of the most popular “self
help” remedies for premenstrual syndrome.

OPTION EXERCISE

One RCT has found that aerobic exercise versus placebo significantly
improves premenstrual symptoms. Another RCT has found that high
intensity aerobic exercise improves symptoms significantly more than low
intensity exercise.
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Benefits: We found no systematic review, but found two abstracts of
RCTs.51,52 The first RCT (32 women with premenstrual syndrome
diagnosed prior to randomisation) found significantly improved
symptoms with high intensity aerobic exercise versus low intensity
exercise.51 The second RCT (30 women with premenstrual syn-
drome) found significant reduction of premenstrual symptoms with
both low intensity aerobic exercise (40% maximum effort for 45
mins, 3 times weekly, for 3 cycles) versus placebo weekly and with
moderate intensity aerobic exercise (70% maximum effort for 45
mins, 3 times weekly, for 3 cycles) versus placebo.52

Harms: Harms were not mentioned in the abstracts of the RCTs.51,52

Comment: Both reports51,52 were available to us only as abstracts. Further
details may be available in future Clinical Evidence updates.

OPTION GONADORELIN (GNRH) ANALOGUES (BUSERELIN,
GOSERELIN, LEUPRORELIN)

RCTs have found that gonadorelin analogues (GnRH) significantly reduce
premenstrual symptoms compared to placebo. RCTs have found that
gonadorelin plus oestrogen plus progestogen (addback treatment)
improves symptom scores less than that gonadorelin analogue alone but
more than placebo. One small RCT found similar reduction in symptom
scores with gonadorelin analogue plus tibolone compared to gonadorelin
analogue plus placebo. Treatment with gonadorelin analogues for more
than 6 months carries a significant risk of osteoporosis, limiting their
usefulness for long term treatment.

Benefits: We found no systematic review. Gonadorelin analogues versus
placebo: We found 10 RCTs53–62 of gonadorelin (GnRH) analogues
versus placebo. All 10 trials diagnosed premenstrual syndrome
before randomisation. Seven of the RCTs used a crossover design.
Nine of the RCTs found a significant reduction in premenstrual
symptoms with gonadorelin analogues versus placebo (typically, by
3 months symptom scores fell to about 50% of their initial value
with a gonadorelin analogue v 10% decline with placebo61).
Gonadorelin analogues plus oestrogen and progestogen:
Three of the RCTs (78 women) compared gonadorelin analogues
plus oestrogen and progestogen (addback treatment) versus pla-
cebo or gonadorelin analogue alone.57,58,61 Two of the RCTs were
small (8 women57 and 10 women58). The largest RCT (60 women,
41 completed the 6 month study) found that gonadorelin plus
addback treatment produced a fall in symptom scores that was
intermediate between that produced by gonadorelin analogue alone
and placebo (irritability symptom score at baseline 2 in all groups;
change in score after 6 months: –0.37 with placebo v –0.64 with
gonadorelin analogue plus addback v –1.03 with gonadorelin ana-
logue alone; P < 0.05).61 Gonadorelin analogue plus tibolone
versus gonadorelin analogue alone: We found one RCT (30
women with severe premenstrual syndrome [see glossary,
p 2523]), which found no difference in symptom scores after
8 weeks with gonadorelin analogue plus tibolone versus gonadore-
lin analogue plus placebo (irritability scores: changed from 7.3 to
3.3 with gonadorelin analogue plus tibolone v from 8.4 to 4.0 with
gonadorelin analogue alone).63
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Harms: A large proportion of the women in the RCTs experienced adverse
effects. Commonly reported adverse effects include hot flushes,
night sweats, nausea, decreased libido, pruritus, bronchospasm,
and headache.53,54,56,60,62 In one typical RCT, over 6 months’
withdrawals from the RCT were common (7/20 [35%] with placebo
v 9/21 [43%] with gonadorelin plus addback treatment v 3/19
[16%] with gonadorelin analogue alone).61

Comment: A truly double blind RCT of gonadorelin analogues would be hard to
conduct because women receiving these agents experience amen-
orrhoea. Treatment with gonadorelin analogues for more than 6
months carries significant risk of osteoporosis, limiting their useful-
ness for long term treatment.64

OPTION HYSTERECTOMY WITH OR WITHOUT OOPHORECTOMY

We found no RCTs. Observational studies have found that hysterectomy
plus bilateral oophorectomy is curative. Hysterectomy alone may reduce
symptoms, but evidence is limited because of the difficulty in providing
controls. The risks are those of major surgery. Infertility is an irreversible
consequence of bilateral oophorectomy.

Benefits: We found no systematic review and no RCTs.

Harms: We found no systematic review or RCT, but potential risks include
those associated with major surgery.65

Comment: Cohort studies have described a reduction in the symptoms of
premenstrual syndrome after hysterectomy.66,67 However, without a
control group, it is impossible to know how much of the observed
response is attributable to the hysterectomy itself or to a non-
specific placebo response that is seen in most RCTs of premenstrual
syndrome. Other cohort studies have found almost complete eradi-
cation of the symptoms of premenstrual syndrome after hysterec-
tomy plus bilateral oophorectomy.68,69 Surgery is rarely used but
may be indicated if there are coexisting gynaecological problems.

OPTION LAPAROSCOPIC BILATERAL OOPHORECTOMY

We found no RCTs on the effects of laparoscopic bilateral oophorectomy
in women with premenstrual syndrome.

Benefits: We found no systematic review or RCTs.

Harms: We found insufficient evidence.

Comment: After oophorectomy, oestrogen replacement treatment and cyclical
progesterone (to prevent endometrial hyperplasia and carcinoma)
are often used. Progesterone may restimulate premenstrual
syndrome.

OPTION LOW DOSE OESTROGENS

Limited evidence from three small RCTs suggests benefit from oestradiol
(oestrogen) compared to placebo, but the magnitude of any effect
remains unclear.
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Benefits: We found no systematic review but found three RCTs (71 women) of
oestrogen versus placebo.70–72 All trials diagnosed premenstrual
syndrome before randomisation. The first RCT (11 women) found no
significant difference in symptoms with oral conjugated equine
oestrogens (0.6 mg from day 15 until menses) versus placebo over
three cycles (9 women had worse symptoms with oestrogen v 2
women with placebo).70 The second RCT (crossover, 40 women, 35
completed) compared oestradiol (200 �g transdermal patches
changed every 3 days throughout the cycle) versus placebo for
three cycles.71 Oral norethisterone (5 mg daily) was added from day
19–26 for all women. Women were randomly allocated to a
sequence of treatment (active for 3 cycles then placebo for 3
cycles, or the reverse). Both groups improved during the first three
cycles. After the crossover, significant further improvement was
seen with women switching from placebo to active treatment, but
the symptoms of women switching from active treatment to placebo
deteriorated to the level they were at the start of the RCT. The third
RCT (crossover design, 20 women with migraine just before or
during menses, 18 completed) found that oestradiol (oestradiol gel
1.5 mg daily to the skin for 7 days over 3 cycles) versus placebo
reduced the number of cycles with menstrual migraine (8/26 [31%]
of the oestradiol cycles v 26/27 [96%] of placebo cycles; RR 0.32,
95% CI 0.18 to 0.57; NNT 1.5, 95% CI 1.1 to 2.0).72

Harms: Adverse effects included mastalgia, nausea, weight gain, head-
ache, and change in cycle length. The patch trial also reported skin
irritation and skin pigmentation. Similar numbers of women with-
drew on active treatment compared with placebo (3/71 [4%] with
active treatment v 2/71 [3%] with placebo).71

Comment: Oestrogens may improve premenstrual symptoms. To avoid
endometrial hyperplasia and adenocarcinoma, a 12 day pro-
gestogen course is needed every 28 days. Progestogen may induce
premenstrual syndrome symptoms in some women. To avoid this
systemic effect, progestogen may be given locally (using a levonorg-
estrel intrauterine device or progesterone gel). We found no RCTs
evaluating this approach. We found one report of an ongoing RCT
(80 women) comparing cyclical oestradiol and medroxyprogester-
one versus placebo in women with premenstrual syndrome and
depressive symptoms.73

OPTION NON-STEROIDAL ANTI-INFLAMMATORY DRUGS

RCTs have found benefit from non-steroidal anti-inflammatory drugs
compared to placebo for a range of premenstrual symptoms.

Benefits: We found no systematic review. Mefenamic acid: We found five
RCTs,74–78 but only three diagnosed premenstrual syndrome prior to
randomisation.74,75,78 One RCT (37 women) found significantly
more women preferred mefenamic acid (1.5 g daily in the luteal
phase for 1 cycle) than placebo (23/37 [62%] with mefenamic acid
v 6/37 [16%] with placebo; RR 3.8, 95% CI 1.8 to 8.3; NNT 3, 95%
CI 2 to 4).74 The frequency of irritability was significantly lower with
mefenamic acid than with placebo (11/36 [31%] v 24/33 [73%];
RR 0.42, 95% CI 0.25 to 0.72; NNT 3, 95% CI 2 to 4).74 The other
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RCT (crossover design, 19 women) found significantly improved
physical and mood symptoms with three cycles of mefenamic acid
versus placebo.75 Naproxen sodium: Two RCTs diagnosed premen-
strual syndrome before randomisation. One RCT (34 women) found
significant reduction of pain symptoms with naproxen sodium
(550 mg twice daily for days 21–4 in 3 cycles) versus placebo.79

The other RCT (crossover design, 42 women randomised, 21
completed) found significant reduction of physical symptoms of
premenstrual syndrome with naproxen sodium (500 mg twice daily
for 6 cycles) versus placebo.80

Harms: Adverse effects included nausea, gastrointestinal disturbances, and
rashes.74–76

Comment: None.

OPTION ORAL CONTRACEPTIVES

Two RCTs found limited evidence that oral contraceptives versus placebo
improved premenstrual symptoms.

Benefits: We found no systematic review but found two RCTs,81,82 which
diagnosed premenstrual syndrome prior to randomisation. The first
RCT (82 women) found significant reduction with triphasic oral
contraceptive for three cycles versus placebo in premenstrual
breast pain and bloating. Oral contraceptives were no better than
placebo for mood symptoms. The second RCT (82 women with
severe premenstrual syndrome (see glossary, p 2523)) found sig-
nificant reduction in some premenstrual symptoms (appetite, acne,
and food cravings) with an experimental oral contraception (ethinyl-
oestradiol 30 �g plus drospirenone 3 mg over 3 cycles) versus
placebo.82 Other symptom scores were improved with oral contra-
ception, but the differences were not significant.82

Harms: Spotting, nausea, cramps, breast pain, and decreased libido were
more commonly reported on active treatment compared with pla-
cebo. More women withdrew because of adverse effects with active
treatment than with placebo (13 v 1).81

Comment: Some women develop premenstrual syndrome-like symptoms for
the first time when taking the oral contraceptive pill. Anecdotal
evidence suggests that oral contraceptives may be beneficial in
premenstrual syndrome.83–85 Continuous combined regimens
(those without a 1 wk break) should, in theory, suppress ovulation
and provide symptom relief, but we found no published trials.

OPTION PROGESTERONE

One systematic review of progesterone versus placebo has found a small
but significant improvement in overall premenstrual symptoms and no
increase in the frequency of withdrawals caused by adverse effects.
However, the improvement is unlikely to be clinically important. It remains
unclear whether the route or timing of administration of progesterone is
important.
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Benefits: We found one systematic review (search date 2000, 10 RCTs, 531
women with previously diagnosed premenstrual syndrome).86 Six of
the RCTs were crossover studies. The review found a small improve-
ment in overall premenstrual symptoms for women taking proges-
terone versus control treatments over 2–6 months (standardised
mean differences –0.028, 95% CI –0.017 to –0.040; no hetero-
geneity of pooled results). Two RCTs (116 completed) used oral
progesterone and seven RCTs (296 completed) used progesterone
suppositories. One crossover RCT (25 women) compared oral
progesterone versus progesterone pessaries versus placebo, and
was analysed as if it was two studies. Six of the 10 RCTs adminis-
tered the progesterone in the luteal phase of the menstrual cycle.

Harms: Some RCTs reported adverse effects such as abdominal pain,
nausea, headache, vaginal pruritus, dizziness, drowsiness, exces-
sive bleeding, and dysmenorrhoea.86 Withdrawal because of
adverse effects was not increased significantly by progesterone
(OR 1.66, 95% CI 0.43 to 6.79).

Comment: The systematic review86 did not specify whether results after the
crossovers had been included in the analyses. The authors of the
systematic review argued that the very small improvement in overall
symptoms was statistically significant, but clinically unimportant.
The observed change in symptoms was small compared with that
produced by selective serotonin reuptake inhibitors (see selective
serotonin reuptake inhibitors, p 2521). Subgroup analysis found a
small but significant improvement of symptoms with oral progester-
one (3 RCTs), and a small but significant deterioration of symptom
suppositories or pessaries (8 RCTs). Oral micronised progesterone
is not available in many countries.86 The systematic review tabu-
lated the adverse effects reported with progesterone and placebo,
but did not specify how many women were in the five RCTs that
reported harms.

OPTION PROGESTOGENS (SYNTHETIC PROGESTERONE-LIKE
DRUGS)

We found insufficient evidence about the effects of progestogens versus
placebo.

Benefits: We found one systematic review (search date 2000, 3 RCTs, 319
women) of progestogens versus placebo.86 Two RCTs were crosso-
ver studies. One RCT compared medroxyprogesterone versus nore-
thisterone versus placebo and was analysed as if it were two RCTs.
The systematic review found a small but significant reduction of
premenstrual symptoms with progestogens versus placebo (stand-
ardised mean differences –0.036, 95% CI –0.059 to –0.014).
However, results may not be reliable (see comments below).

Harms: None of the RCTs reported a detailed analysis of adverse effects.86

The systematic review found no significant difference with pro-
gestogens versus placebo in withdrawals from the RCTs because of
adverse events (OR 1.65, 95% CI 0.86 to 3.21).7 The most com-
mon adverse effects associated with progestogens are nausea,
breast discomfort, headache, and menstrual irregularity.
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Comment: The systematic review86 did not specify how the results of the
crossover studies were analysed (in particular, whether results after
the crossover were included). The review stated that it found no
heterogeneity of the results from the four RCTs, but published a
figure that appears to show disagreement among the studies (3
significantly favouring progestogen and 1 significantly favouring
placebo).

OPTION PYRIDOXINE (VITAMIN B6)

A systematic review of poor quality RCTs found that the evidence was
insufficient to define the effects of pyridoxine versus placebo in women
with premenstrual syndrome. In the review, an analysis of nine weak RCTs
suggested a significant reduction of symptoms with pyridoxine versus
placebo. Three additional RCTs with weak methods found conflicting
evidence of the benefits of pyridoxine.

Benefits: We found one systematic review87 and three additional
RCTs.18,88,89 The systematic review (search date 1998, 9 RCTs,
940 women with premenstrual syndrome) found no high quality
RCTs comparing pyridoxine (either as a single supplement or as part
of a multivitamin supplement) with placebo.88 The pooled odds ratio
for relief of overall premenstrual syndrome symptoms was 2.32
(95% CI 1.95 to 2.54) with pyridoxine (over 2–4 months) versus
placebo. There was no dose related response. One additional RCT
compared pyridoxine with Vitex agnus castus. It found that both
treatments improved symptoms.89 Another RCT with weak methods
found no improvement over placebo,18 whereas the third additional
RCT found a significant improvement.90

Harms: High doses of pyridoxine (> 200 mg daily) have been associated
with a reversible peripheral neuropathy.88 The review found few
reports of adverse events in the RCTs.

Comment: One of the RCTs is being translated.90 Further details will be added
in future Clinical Evidence updates.

OPTION REFLEXOLOGY

One systematic review of one RCT found insufficient evidence about the
effects of reflexology versus sham reflexology in premenstrual syndrome.

Benefits: We found one systematic review (search date 2000, 1 RCT, 50
women).28 The RCT found significant reduction of premenopausal
symptoms with reflexology (1 weekly session over 2 cycles) versus
sham reflexology.

Harms: None mentioned.

Comment: Only 35 women completed the RCT. Reflexology involved manual
pressure to specific reflex areas of the body, but the sham treatment
comprised uneven tactile stimulation of alternative areas (shoulder,
elbow, or nose). The allocated intervention was not concealed to
those assessing the outcomes or to participants. The evidence is
insufficient to define the effects of reflexology in women with
premenstrual syndrome.
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OPTION RELAXATION TREATMENT

RCTs found insufficient evidence on the effects of relaxation treatment in
premenstrual syndrome.

Benefits: We found one systematic review (search date 2000, 2 RCTs, 101
women).28 The first RCT found significant reduction of physical
symptoms with muscular relaxation treatment versus reading lei-
sure material or charting symptoms. The second RCT compared
muscle relaxation versus massage, but did not compare the reduc-
tion in symptoms produced by each treatment. Both groups
improved compared with baseline symptoms.

Harms: None mentioned.

Comment: Most studies of relaxation techniques have used them as an adjunct
to other treatment. The evidence is insufficient to define the effects
of relaxation in women with premenstrual syndrome.

OPTION SELECTIVE SEROTONIN REUPTAKE INHIBITORS

One systematic review and subsequent RCTs have found that selective
serotonin reuptake inhibitors significantly improve premenstrual
symptoms, but cause frequent adverse events compared to placebo.

Benefits: We found one systematic review,91 one additional report of an RCT
in the review,92 and two subsequent RCTs.93,94 The systematic
review (search date not stated, 15 RCTs, 904 women with premen-
strual syndrome) found significant improvement in overall symp-
toms with selective serotonin reuptake inhibitors (SSRIs) versus
placebo (WMD –1.07, 95% CI –1.38 to –0.75).91 There was no
significant difference in symptom improvement between continu-
ous and intermittent dosing. The review did not report absolute
proportions of women who had improved symptoms with SSRIs. A
large RCT that was included in the review subsequently reported the
proportion of women who had improved physical symptoms
(observer rated scale of physical symptoms, including breast ten-
derness, bloating, headache, joint and muscle pain).92 The first RCT
(320 women with severe premenstrual syndrome [see glossary,
p 2523] diagnosed before randomisation) found significant reduc-
tion of physical premenstrual symptoms with fluoxetine for six cycles
versus placebo (substantial reduction of physical premenstrual
symptoms: 11/95 [12%] with fluoxetine 20 mg v 13/85 [15%] with
fluoxetine 60 mg v 4/94 [4%] with placebo; ARR fluoxetine v

placebo 9.1%, 95% CI 1.5% to 16.7%; NNT 11 women treated for
6 cycles for 1 woman to have a substantial reduction in symptoms).
No difference in physical premenstrual symptoms was found
between the two doses of fluoxetine (20 mg v 60 mg daily; OR 0.73,
95% CI 0.31 to 1.71). The subsequent RCT (164 women with
severe premenstrual syndrome diagnosed before randomisation)
found significant improvement of overall premenstrual symptoms
with venlafaxine (50–200 mg daily for 4 cycles) versus placebo
(≥ 50% reduction in daily total symptom score: 41/68 [60%] with
venlafaxine v 26/75 [35%] with placebo; ARR 25%, 95% CI 9% to
42%; NNT 4).93 The second RCT (multicentre, 260 women with
severe premenstrual syndrome and regular menstrual cycles who
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were not using hormonal contraception, in 20 different cities of the
US, diagnosed prior to randomisation) compared fluoxetine (10 mg
daily) and fluoxetine (20 mg) versus placebo. Treatments were
started 14 days before the expected date of menses and stopped
the first day of bleeding. It found that 20 mg of fluoxetine versus
placebo produced significant improvement of overall premenstrual
symptoms (breast tenderness, bloating, headache and joint/muscle
pain as assessed with the Daily Record of Severity Problems total
luteal scores). No detailed figures were provided for comparisons
between groups. The RCT found an improvement in symptoms with
a dose of 10 mg of fluoxetine.94

Harms: Common adverse effects were nausea, drowsiness/fatigue, nerv-
ousness, insomnia, headache, and sexual dysfunction (see table 2,
p 2526).91 The frequency of adverse events is similar to that seen
with SSRIs in other populations.92 The systematic review found that
withdrawal because of adverse effects was more likely with SSRIs
than with placebo (OR 2.4, 95% CI 1.6 to 3.7).91 Adverse effects
were more likely with the higher dose of fluoxetine.92 The second
RCT found no significant differences between groups in adverse
effects such as dyspepsia, dysphagia, metrorrhagia, agitation,
headache, insomnia, and nausea. However, decreased libido was
more frequent reported with fluoxetine (placebo: 0%; 10 mg: 5.8%;
20 mg: 9.3%; P = 0.007). In contrast, accidental injury (definition
not specified) happened more frequently with placebo (6.8% with
placebo; 0% with fluoxetine 10 mg; 1.2% with fluoxetine 20 mg;
P = 0.019).94

Comment: SSRIs used in the RCTs were fluoxetine (7 RCTs), sertraline (5
RCTs), citalopram (1 RCT), fluvoxamine (1 RCT), and paroxetine (1
RCT).91 Venlafaxine is described as an inhibitor of serotonin and
norepinephrine (noradrenaline) uptake. The systematic review
found significant heterogeneity of the results (P < 0.0001), but the
results were robust and did not depend on the type of meta-analysis
(fixed effects or random effects). Many of the harms attributed to
treatment were frequent, and some (nervousness, headache,
insomnia) were similar to the typical symptoms of premenstrual
syndrome. However, the net effect of SSRI antidepressants versus
placebo was a significant reduction of total symptom scores.91,93

The second RCT94 screened 1276 women and randomised 260.
Reasons for exclusion included placebo response, physician deci-
sion, consent withdrawal, non-compliance to collect data in a digital
diary. Of the randomised women, 218/260 (84%) finished the
study.94

OPTION TIBOLONE

One small RCT found limited evidence of benefit from tibolone versus
multivitamins.

Benefits: We found no systematic review but found one small RCT (18
women).88 It found that tibolone for 3 months versus multivitamins
(placebo) significantly improved premenstrual symptom scores
(mean improvement in symptom score: –55% with tibolone v –10%
with placebo; P < 0.05).
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Harms: No adverse effects were reported.

Comment: The RCT was too small to offer reliable conclusions.

GLOSSARY
Severe premenstrual syndrome The definition of severe premenstrual syndrome
varies among RCTs, but in recent studies92,93 standardised criteria have been used
to diagnose one variant of severe premenstrual syndrome (termed the Premen-
strual Dysphoric Disorder), based on at least five symptoms, including one of four
core psychological symptoms (from a list of 17 physical and psychological symp-
toms), being severe premenstrually and mild or absent postmenstrually. The 17
symptoms are depression, feeling hopeless or guilty, anxiety/tension, mood swings,
irritability/persistent anger, decreased interest, poor concentration, fatigue, food
craving or increased appetite, sleep disturbance, feeling out of control or over-
whelmed, poor coordination, headache, aches, swelling/bloating/weight gain,
cramps, and breast tenderness.
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TABLE 1 Commonly reported symptoms in women with
premenstrual syndrome (see text, p 2509).2

Psychological symptoms Irritability, depression, crying/tearfulness, anxiety,
tension, mood swings, lack of concentration,
confusion, forgetfulness, unsociableness,
restlessness, temper outbursts/anger,
sadness/blues, loneliness

Behavioural symptoms Fatigue, dizziness, sleep/insomnia, decreased
efficiency, accident prone, sexual interest
changes, increased energy, tiredness

Physical symptoms: pain Headache/migraine, breast
tenderness/soreness/pain/swelling (collectively
known as premenstrual mastalgia), back pain,
abdominal cramps, general pain

Physical symptoms:
bloatedness and swelling

Weight gain, abdominal bloating or swelling,
oedema of arms and legs, water retention

Appetite symptoms Increased appetite, food cravings, nausea

TABLE 2 Frequency of adverse events with selective serotonin
reuptake inhibitors versus placebo in women with
premenstrual syndrome (see text, p 2522).91–93

Symptom Systematic review91 RCT93

Nausea 66/323 (20%) v 13/222 (6%)
NNH = 7

34/77 (45%) v 10/80 (13%)
NNH = 3

Insomnia 56/323 (17%) v 17/222 (8%)
NNH = 11

26/77 (34%) v 13/80 (16%)
NNH = 6

Dizziness 32/323 (10%) v 46/222 (21%)
NNT = 9

25/77 (32%) v 4/80 (4%)
NNH = 4

Fatigue 46/323 (14%) v 24/222 (11%)
NS

18/77 (23%) v 13/80 (16%)
NS

Headache 24/323 (7%) v 16/222 (7%)
NS

16/77 (21%) v 23/80 (29%)
NS

Dry
mouth

41/323 (13%) v 13/222 (6%)
NNH = 15

13/77 (17%) v 6/80 (8%)
NS

Sexual
dysfunction

23/323 (7%) v 6/222 (3%)
NNH = 23

12/77 (16%) v 0/80 (0%)
NNH = 7

NS, not significant.
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Pyelonephritis in non-pregnant women
Search date July 2003

Adriana Wechsler

QUESTIONS

Effects of treatments for acute pyelonephritis . . . . . . . . . . . . . . . .2528

INTERVENTIONS

Likely to be beneficial
Intravenous antibiotics in women

admitted to hospital with
uncomplicated infection* . .2530

Oral antibiotics for women with
uncomplicated infection* . .2528

Unknown effectiveness
Relative effectiveness of different

oral and antibiotic
regimens. . . . . . . . . . . . . .2528

Relative effectiveness of inpatient
versus outpatient
management. . . . . . . . . . .2531

Relative effectiveness of
intravenous versus oral
antibiotics . . . . . . . . . . . . .2528

*Categorisation is not based on
placebo controlled RCTs. Such
studies are likely to be
considered unethical.

Key Messages

¶ Intravenous antibiotics in women admitted to hospital with uncompli-
cated infection We found no RCTs comparing intravenous antibiotics versus
no antibiotics. Consensus holds that intravenous antibiotics are effective, and
it is unlikely that a placebo controlled RCT would now be performed. One RCT
found no significant difference between intravenous ampicillin plus intravenous
gentamicin and intravenous co-trimoxazole plus intravenous gentamicin for
relief of symptoms and recurrence of bacteriuria at 28 days. We found
insufficient evidence to compare clinical effects of different intravenous regi-
mens.

¶ Oral antibiotics for women with uncomplicated infection We found no
RCTs comparing oral antibiotics with no antibiotics. However, consensus holds
that these drugs are effective, and it is unlikely that such an RCT would now be
performed. One systematic review and one subsequent RCT in women with
uncomplicated pyelonephritis (none of whom were admitted to hospital) have
found no consistent differences between co-amoxiclav, or quinolones (cipro-
floxacin, norfloxacin, levofloxacin, or lomefloxacin) in bacteriological or clinical
cure rates. However, observational data suggest that broader spectrum antibi-
otics, such as quinolones, are more effective than narrow spectrum antibiotics
such as amoxicillin and trimethoprim–sulphamethoxazole in areas with high
prevalence of resistance to these drugs.

¶ Relative effectiveness of different oral and antibiotic regimens, inpa-
tient versus outpatient management, intravenous versus oral antibiot-
ics We found no RCTs in women with acute uncomplicated pyelonephritis.
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DEFINITION Acute pyelonephritis, or upper urinary tract infection, is an infection
of the kidney characterised by pain when passing urine, fever, flank
pain, nausea, and vomiting. White blood cells are almost always
present in the urine and occasionally white blood cell casts are also
seen on urine microscopy. There is no real consensus on the
definitions for grades of severity. However, people with acute
pyelonephritis may be divided into those able to take oral antibiotics
and without signs of sepsis, who may be managed at home, and
those requiring intravenous antibiotics in hospital. There is little
difference in the application of treatments between men and
non-pregnant women.

INCIDENCE/
PREVALENCE

In the USA, there are 250 000 cases of acute pyelonephritis a
year.1 Worldwide prevalence and incidence are unknown.

AETIOLOGY/
RISK FACTORS

Pyelonephritis is most commonly caused when bacteria in the
bladder ascend the ureters and invade the kidneys. In some cases,
this may result in bacteria entering and multiplying in the blood-
stream. People with structural or functional urinary tract abnormali-
ties are more prone to pyelonephritis that is refractory to oral
therapy or complicated by bacteraemia. Repeated urinary tract
infections also predispose them to drug resistant organisms.

PROGNOSIS Complications include urosepsis, renal impairment, and renal
abscess. Conditions such as underlying renal disease, diabetes
mellitus, and immunosuppression may worsen prognosis, but we
found no good long term evidence about rates of sepsis or death
among people with such conditions.

AIMS OF
INTERVENTION

To reduce the duration and severity of symptoms; to prevent or
minimise potential complications, with minimum adverse effects.

OUTCOMES Urine culture after treatment; signs and symptoms of infection;
rates of complications of infection; and adverse effects of
treatment.

METHODS Clinical Evidence search and appraisal July 2003. We excluded
studies that were primarily in men, pregnant women, and people
with complicated pyelonephritis, or prone to pyelonephritis because
of indwelling catheters, or anatomical or functional bladder abnor-
malities. Most studies examined both men and women and we have
stated how many women were included when available.

QUESTION What are the effects of treatments for acute
pyelonephritis?

OPTION ORAL ANTIBIOTICS FOR WOMEN WITH UNCOMPLICATED
INFECTION

We found no RCTs comparing oral antibiotics with no antibiotics. However,
consensus holds that these drugs are effective, and it is unlikely that
such an RCT would now be performed. One systematic review and one
subsequent RCT in women with uncomplicated pyelonephritis (some of
whom were admitted to hospital) have found no consistent differences
between co-amoxiclav, or a quinolone (ciprofloxacin, norfloxacin,
levofloxacin, or lomefloxacin) in bacteriological or clinical cure rates.

Pyelonephritis in non-pregnant women
W

om
en

’s
he

al
th

2528

 BMJ Publishing Group Ltd 2004



However, observational data suggest that broader spectrum antibiotics,
such as quinolones, are more effective than narrow spectrum antibiotics
such as amoxicillin and trimethoprim–sulphamethoxazole in areas with
high prevalence of resistance to these drugs.

Benefits: Versus placebo: We found no systematic review or RCTs. Oral
antibiotics versus each other: We found one systematic review
(search date 1991, 9 RCTs, 470 men and non-pregnant women)
(see table 1, p 2533),2 and one subsequent RCT3 comparing
different oral antibiotics in acute pyelonephritis. Five RCTs identified
by the review were conducted in people outside hospital and four in
people admitted to hospital. The studies were conducted in the
USA, Europe, and Peru. All RCTs included in the review included
more women than men. Most excluded people with complicating
factors such as structural abnormalities of the urinary tract, addi-
tional diseases, pregnancy, or signs of possible sepsis. All but one of
the RCTs in the review found no significant difference between
different antibiotics in rates of early cure (negative urine culture
within 7–10 days), and six of the RCTs found no significant differ-
ence in rates of late cure (negative urine culture 2–4 weeks or more
after stopping treatment). However, several of the included RCTs
were too small to rule out a clinically important difference between
antibiotic regimens. The subsequent RCT (186 people with acute
uncomplicated pyelonephritis treated at home) compared oral
levofloxacin (250 mg/day for 10 days) versus either oral cipro-
floxacin (500 mg twice daily for 10 days) or oral lomefloxacin
(400 mg/day for 14 days) and found similar clinical cure rates for all
three antibiotics (92% with levofloxacin v 88% with ciprofloxacin v

80% with lomefloxacin; significance not reported).3 Oral versus
intravenous antibiotics: We found no RCTs in women with uncom-
plicated pyelonephritis.

Harms: The subsequent RCT reported adverse effects in 3/124 (2%) people
taking levofloxacin, 6/80 (8%) people taking ciprofloxacin, and 3/55
(5%) people taking lomefloxacin.3 Gastrointestinal symptoms were
common with both ciprofloxacin and levofloxacin, whereas rash was
the most common adverse effect with lomefloxacin. One of the 186
people discontinued treatment (lomefloxacin) because of adverse
effects.3

Comment: The lack of placebo-controlled RCTs may reflect the fact that
experimental trials would be considered unethical. Cure rates:
Calculated cure rates from the systematic review comparing the oral
antibiotic regimens are likely to overestimate rates that would be
achieved in clinical practice, because many people were excluded
from the studies, including those who experienced adverse effects,
had growth of resistant bacteria on initial culture, or did not adhere
to treatment.2 Antibiotic resistance: Consensus does not recom-
mend ampicillin or amoxicillin (amoxycillin), because of concerns
about increasing bacterial resistance. One UK multicentre study
(108 people; 87 women) found that Escherichia coli was the most
prevalent organism (68.5%), followed by Klebsiella pneumoniae

(6.5%) and Enterococcus faecalis (6.5%).4 It found a high rate of
ampicillin resistance (40%). E coli, the most common pathogen in
pyelonephritis, had low susceptibility to tetracycline, sulphameth-
oxazole, and trimethoprim, although it had 95% susceptibility to
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ciprofloxacin and nitrofurantoin.4 K pneumoniae, however, was
highly resistant to nitrofurantoin. Susceptibility patterns were not
separated out by type of urinary tract infection, making it hard to
interpret these results specifically for pyelonephritis. Recent recom-
mendations by the Infectious Disease Society of America and the
European Society of Clinical Microbiology and Infectious Disease
warn against the empiric use of trimethoprim–sulfamethoxazole in
geographical areas where resistance reaches 10–20%.5 These
recommendations are based on two studies, which found that
women with acute pyelonephritis caused by organisms that were
resistant to trimethoprim–sulphamethoxazole had significantly
lower clinical cure rates with trimethoprim–sulphamethoxazole
compared with women in whom the causative organism was not
resistant (88–92% clinical cure with non-resistant organisms v

35–54%, cure with resistant organisms; P < 0.01).6,7

OPTION INTRAVENOUS ANTIBIOTICS (AMPICILLIN,
CO-TRIMOXAZOLE) IN WOMEN ADMITTED TO HOSPITAL
WITH UNCOMPLICATED INFECTION

We found no RCTs comparing intravenous antibiotics versus no
antibiotics. Consensus holds that intravenous antibiotics are effective,
and it is unlikely that a placebo controlled RCT would now be performed.
We found insufficient evidence to compare clinical effects of different
intravenous regimens. One RCT found no significant difference between
intravenous ampicillin and intravenous co-trimoxazole, both combined
with intravenous gentamicin, in terms of relief of symptoms and
recurrence of bacteriuria at 28 days.

Benefits: Versus placebo: We found no systematic review and no RCTs.
Intravenous antibiotics versus each other: We found no sys-
tematic review. We found one RCT (85 women admitted to hospital
for acute uncomplicated pyelonephritis; see comment below),
which compared intravenous ampicillin (1 g every 6 hours) versus
intravenous co-trimoxazole (160 mg/800 mg twice daily), initiated
before culture results were known.8 Both regimens were combined
with intravenous gentamicin and followed by oral treatment with
either ampicillin or co-trimoxazole. The RCT found that symptoms of
infection resolved in all women who completed the trial, but found
no significant difference between ampicillin and co-trimoxazole in
the recurrence of bacteria in the urine after 28 days (1/20 [5%] with
ampicillin v 2/27 [7%] with co-trimoxazole; RR 0.70, 95% CI 0.07
to 6.94). We found no other reliable RCTs comparing treatments
that included intravenous quinolones, cephalosporins, broad spec-
trum � lactams, or co-trimoxazole. Intravenous plus oral
antibiotics versus oral antibiotics alone: We found one RCT
(118 women admitted with acute uncomplicated pyelonephritis),
which compared a single dose of intravenous tobramycin (2 mg/kg)
plus oral ciprofloxacin (500 mg twice daily for 10 days) versus oral
ciprofloxacin plus intravenous placebo (0.9% saline solution).9

Clinical success or failure was assessed, with failure defined as the
persistence of fever or pain after 48 hours of treatment and suc-
cess, the absence of these. The RCT found no significant difference
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in rates of clinical success (58/60 [97%] with intravenous tobramy-
cin plus oral ciprofloxacin v 54/58 [93%] with oral ciprofloxacin plus
placebo; RR 1.04, 95% CI 0.95 to 1.13). Intravenous versus oral
antibiotics: We found no RCTs in women with uncomplicated
pyelonephritis.

Harms: Intravenous antibiotics versus each other: The RCT comparing
intravenous regimens found no significant difference between treat-
ment adverse effects (10/32 [32%] with ampicillin v 13/39 [33%]
with co-trimoxazole; RR 0.90, 95% CI 0.48 to 1.85).9 Common
adverse effects with ampicillin include rash, diarrhoea, and vagin-
itis, and with co-trimoxazole include nausea, vomiting, and vaginitis.
Intravenous plus oral antibiotics versus oral antibiotics alone:
The RCT comparing intravenous tobramycin plus ciprofloxacin ver-
sus ciprofloxacin plus placebo reported that “no undesirable side
effects were observed”.9 No further details were reported.

Comment: RCTs comparing antibiotics versus placebo would be considered
unethical in women with uncomplicated pyelonephritis. The RCT
comparing intravenous regimens reported that 47/85 (55%)
women completed the trial to the 28 days’ follow up assessment;
14/42 (33%) women receiving ampicillin were infected with ampi-
cillin resistant isolates and were withdrawn from the study.8 There is
a consensus view that the choice of empirical antibiotics should
take into account the setting, medical history of the patient, Gram
stain of the urine, previous infecting organism, and local antibiotic
sensitivities. We found two RCTs (258 adults with complicated
urinary tract infection or either uncomplicated or complicated
pyelonephritis, 58% women and 592 adults, 70% women) compar-
ing intravenous ertapenem with intravenous ceftriaxone.10,11 Nei-
ther RCT found any significant difference between treatments in
microbiologic and clinical cure rates, though the first RCT was
limited by inclusion of only three quarters of the participants in the
final analysis.11

OPTION INPATIENT VERSUS OUTPATIENT MANAGEMENT

We found no RCTs comparing inpatient with outpatient management of
women with acute uncomplicated pyelonephritis.

Benefits: We found no systematic review and no RCTs.

Harms: We found no RCTs.

Comment: Hospitals might be able to provide closer monitoring and supervi-
sion of people with pyelonephritis than can be provided outside
hospital. However, we found no RCTs to clarify whether treatment in
hospital delivers any benefit in terms of outcomes or whether there
is an increased risk of harm from hospital treatment.
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Recurrent cystitis in non-pregnant women
Search date April 2003

Adriana Wechsler

QUESTIONS

Effects of interventions to prevent further recurrence of cystitis . . . .2535

INTERVENTIONS

Beneficial
Continuous antibiotic prophylaxis

(trimethoprim, co-trimoxazole,
nitrofurantoin, cefaclor, or a
quinolone) . . . . . . . . . . . .2535

Postcoital antibiotic prophylaxis
(co-trimoxazole, nitrofurantoin,
or a quinolone) . . . . . . . . .2537

Unknown effectiveness
Cranberry juice and cranberry

products . . . . . . . . . . . . . .2538

Prophylaxis with methenamine
hippurate . . . . . . . . . . . . .2538

Single dose self administered
co-trimoxazole . . . . . . . . .2537

To be covered in future updates
Advice to pass urine after

intercourse
Who to investigate for urinary tract

abnormalities

Key Messages

¶ Continuous antibiotic prophylaxis (trimethoprim, co-trimoxazole, nitro-
furantoin, cefaclor, or a quinolone) RCTs have found that continuous
antibiotic prophylaxis for 6–12 months with trimethoprim, co-trimoxazole,
nitrofurantoin, cefaclor, or a quinolone reduces rates of recurrent cystitis
compared with placebo, and have found no consistent difference in recurrence
rates among different continuous regimens. One RCT comparing continuous
daily antibiotic prophylaxis versus postcoital antibiotic prophylaxis found no
significant difference in rates of positive urine culture after 1 year.

¶ Postcoital antibiotic prophylaxis (co-trimoxazole, nitrofurantoin, or a
quinolone) RCTs have found that co-trimoxazole, nitrofurantoin, or a quinolone
up to 2 hours after sexual intercourse reduces the rates of cystitis compared
with placebo. One RCT comparing continuous daily antibiotic prophylaxis versus
postcoital antibiotic prophylaxis found no significant difference in rates of
positive urine culture after 1 year.

¶ Cranberry juice and cranberry products One systematic review of two weak
RCTs provided insufficient evidence to assess cranberry juice and other cran-
berry products in women with recurrent cystitis.

¶ Prophylaxis with methenamine hippurate One systematic review of weak
RCTs provided insufficient evidence to assess methenamine hippurate (hex-
amine hippurate) in women with recurrent cystitis.

¶ Single dose self administered co-trimoxazole One small RCT that single
dose, self administered co-trimoxazole started at the onset of cystitis symp-
toms was less effective in reducing recurrence rates over 1 year than continu-
ous co-trimoxazole prophylaxis. However, evidence was too limited to draw firm
conclusions.
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DEFINITION Cystitis is an infection of the lower urinary tract, which causes pain
when passing urine, and causes frequency, urgency, haematuria, or
suprapubic pain not associated with passing urine. White blood
cells and bacteria are almost always present in the urine. The
presence of fever, flank pain, nausea, or vomiting suggests pyelo-
nephritis (upper urinary tract infection) (see pyelonephritis in non-
pregnant women, p 2527). Recurrent cystitis may be either a
reinfection (after successful eradication of infection) or a relapse
after inadequate treatment.

INCIDENCE/
PREVALENCE

The incidence of cystitis among premenopausal sexually active
women is 0.5–0.7 infections per person year,1 and 20–40% of
women will experience cystitis during their lifetime. Of those, 20%
will develop recurrence, almost always (90% of cases) because of
reinfection rather than relapse. Rates of infection fall during the
winter months.2

AETIOLOGY/
RISK FACTORS

Cystitis is caused by uropathogenic bacteria in the faecal flora that
colonise the vaginal and periurethral openings, and ascend the
urethra into the bladder. Prior infection, sexual intercourse, and
exposure to vaginal spermicide are risk factors for developing
cystitis.3,4

PROGNOSIS We found little evidence on the long term effects of untreated
cystitis. One study found that progression to pyelonephritis was
infrequent, and that most cases of cystitis regressed spontane-
ously, although symptoms sometimes persisted for several
months.5 Women with a baseline rate of more than two infections a
year, over many years, are likely to have ongoing recurrent
infections.6

AIMS OF
INTERVENTION

To prevent recurrent cystitis in women predisposed to frequent
infections, with minimal adverse effects of treatment.

OUTCOMES Rate of infection based on symptoms and urine culture.

METHODS Clinical Evidence search and appraisal January 1998 to April 2003.
We reviewed all systematic reviews and RCTs comparing different
forms of prophylaxis, or comparing prophylaxis versus placebo in
non-pregnant women with a history of recurrent cystitis. We
excluded studies in populations consisting mainly of men or preg-
nant women.

QUESTION Which interventions prevent further recurrence of
cystitis in women experiencing at least two infections
per year?

OPTION CONTINUOUS ANTIBIOTIC PROPHYLAXIS
(TRIMETHOPRIM, CO-TRIMOXAZOLE, NITROFURANTOIN,
CEFACLOR, OR A QUINOLONE)

RCTs have found that continuous antibiotic prophylaxis for 6–12 months
with trimethoprim, co-trimoxazole, nitrofurantoin, cefaclor, or a quinolone
reduces rates of recurrent cystitis compared with placebo, and have

Recurrent cystitis in non-pregnant women
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found no consistent difference in recurrence rates among different
continuous regimens. One RCT comparing postcoital versus continuous
daily antibiotic prophylaxis found no significant difference in rates of
positive urine culture after 1 year.

Benefits: We found no systematic review. We found eight RCTs (in women
with at least 2 episodes of cystitis per year) comparing different
regimens for continuous antibiotic prophylaxis lasting 6–12 months
(see table 1, p 2541).7–14 Versus placebo or no treatment: Four
of the RCTs (225 women) found that active treatment (co-
trimoxazole, nitrofurantoin, or a quinolone) significantly reduced
rates of cystitis compared with placebo or no treatment.7–9 Versus
each other: One RCT (72 women) found that women taking oral
nitrofurantoin (100 mg at night) compared with oral trimethoprim
(100 mg at night) had significantly fewer episodes of cystitis after
12 months (P < 0.05; absolute numbers not reported).10 Four
other RCTs compared different antibiotic regimens versus each
other and found no significant difference in numbers of infections
among treatments over 6–12 months.7,11–13 Versus postcoital
prophylaxis: One RCT (135 women) compared daily oral cipro-
floxacin (125 mg) versus postcoital (within 2 hours of sexual inter-
course) oral ciprofloxacin (125 mg) (see benefits of postcoital
prophylaxis, p 2537). It found no significant difference in the
number of positive urine cultures after 1 year (27/239 [11%]
positive urine cultures with daily prophylaxis v 32/254 [13%] with
postcoital prophylaxis; RR 0.9, 95% CI 0.55 to 1.45).8

Harms: Rates of adverse effects in the RCTs ranged from 7–40% for
trimethoprim, 0–40% for nitrofurantoin, 5% for cefaclor, 7–21% for
norfloxacin, and 13% for ciprofloxacin.7–9,11–13 The most common
adverse effects for all agents were gastrointestinal symptoms, rash,
and yeast vaginitis. One cohort study (see comment below)
reported no significant adverse effects in women taking trimetho-
prim, co-trimoxazole, or nitrofurantoin, even when treatment con-
tinued for as long as 5 years. The development of bacterial resist-
ance from continuous antibiotic prophylaxis was rare. However, the
number of co-trimoxazole resistant infections increased during the
latter part of the study.2

Comment: Many of the RCTs were not placebo controlled or blinded, and had
small study populations. However, most of the reported rates of
infection in the RCTs comparing different antibiotic regimens versus
each other were much less than 0.6 per person year, suggesting
that they were all effective in reducing the rate of infection in people
with a history of recurrent cystitis.7,10–13 These studies were not
powered to exclude a clinically important difference between treat-
ments, and adjustments were not made for confounding factors
such as frequency of sexual intercourse. We found one cohort study
(51 non-pregnant women with a baseline rate of more than 2
urinary tract infections a year over many years), which compared
continuous treatment with three different antibiotics (trimethoprim,
co-trimoxazole, or nitrofurantoin) for more than 12 months.2 It
found that all were effective in preventing both cystitis and pyelo-
nephritis for over 112 person years.
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OPTION POSTCOITAL ANTIBIOTIC PROPHYLAXIS

RCTs have found that co-trimoxazole, nitrofurantoin, or a quinolone up to
2 hours after sexual intercourse reduces the rates of cystitis compared
with placebo. One RCT comparing postcoital versus continuous daily
antibiotic prophylaxis found no significant difference in rates of cystitis
after 1 year.

Benefits: We found no systematic review. Versus placebo or no treatment:
We found four RCTs (in women with at least 2 episodes of cystitis
per year) comparing postcoital (within 2 hours of sexual intercourse)
antibiotic regimens versus placebo or no treatment evaluated over
6–14 months.8,15–17 All four RCTs found that active treatment
(co-trimoxazole, nitrofurantoin, or a quinolone) significantly
reduced rates of cystitis (see table 2, p 2542). Versus continuous
daily prophylaxis: See benefits of continuous antibiotic prophy-
laxis, p 2536.

Harms: Rates of adverse effects were as follows: co-trimoxazole 18%,
ciprofloxacin 6%, and nitrofurantoin less than 1%.8,15–17 The most
common adverse effects for all agents were gastrointestinal symp-
toms, rash, and yeast vaginitis.

Comment: Only one of the studies was placebo controlled and blinded.15

Adjustments were not made for confounding factors such as fre-
quency of sexual intercourse.

OPTION SINGLE DOSE SELF ADMINISTERED CO-TRIMOXAZOLE

One small RCT found that single dose, self administered co-trimoxazole
started at the onset of cystitis symptoms was less effective in reducing
recurrence rates over 1 year than continuous co-trimoxazole prophylaxis.
However, evidence was too limited to draw firm conclusions.

Benefits: We found no systematic review but found one RCT (38 non-
pregnant women with 2 or more culture documented urinary tract
infections in the previous 12 months; see comment below).18 The
RCT compared continuous oral co-trimoxazole prophylaxis (40 mg/
200 mg) versus single dose, self administered co-trimoxazole
(40 mg/200 mg) to be taken at the onset of cystitis symptoms. It
found that single dose co-trimoxazole was significantly less effective
in reducing the number of episodes of cystitis compared with
continuous co-trimaxazole (2.2 infections per person year with
treatment at onset of symptoms v 0.22 infections per person year
with continuous prophylaxis; P < 0.001; see comment below).

Harms: The RCT reported a total of eight adverse reactions; five in women
taking continuous antibiotic prophylaxis compared with three in
women taking single dose treatment (CI not reported).18 Adverse
reactions included mild nausea, abdominal pain, rash, mouth
ulcers, and yeast vulvovaginitis.
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Comment: The RCT reported that 10/38 (26%) women did not complete the
full study protocol, and it is not clear whether analysis of results was
by intention to treat.18 It found that the women were almost always
able to diagnose their own episodes of cystitis from symptoms
(positive predictive value 92%). The higher rate of cystitis in women
using single dose prophylaxis is to be expected because treatment
was only administered after the onset of symptoms.

OPTION CRANBERRY JUICE AND CRANBERRY PRODUCTS

One systematic review of two weak RCTs provided insufficient evidence to
assess cranberry juice and other cranberry products in women with
recurrent cystitis.

Benefits: We found one systematic review (search date 2001, 2 RCTs, 211
women) comparing cranberry juice or other cranberry products
versus placebo in the prevention of urinary tract infections (see
comment below).19 The first RCT (19 women with recurrent cystitis)
included in the review compared cranberry capsules versus placebo
(see comment below). The review reported 21 infections among 10
women who completed the study; six of these infections occurred in
women taking cranberry capsules (the number of infections/women
in the different groups was not reported; significance testing not
possible). The second RCT (192 elderly women) compared cran-
berry juice versus placebo and found that cranberry juice signifi-
cantly reduced the rate of infection (defined as ≥ 100 000
organisms/mL of urine plus white blood cells in the urine; OR 0.42,
P = 0.004; see comment below).

Harms: The review gave no information on adverse effects.19

Comment: The RCTs identified by the review were small, with high withdrawal
rates (47% in the first RCT and 20% in the second RCT), and the
lack of intention to treat analyses in either trial may mean that they
overestimated the effectiveness of cranberry juice and products.19

High withdrawal rates suggest that long term adherence may be
difficult to achieve.

OPTION PROPHYLAXIS WITH METHENAMINE HIPPURATE

One systematic review of weak RCTs provided insufficient evidence to
assess methenamine hippurate (hexamine hippurate) in women with
recurrent cystitis.

Benefits: We found one systematic review (search date 2000, 3 RCTs, 372
women) comparing methenamine hippurate versus placebo or
antibiotics.20 The review concluded that there was insufficient
evidence about effects of methenamine hippurate (see comment
below).

Harms: We found no reliable RCTs.

Comment: The review found three RCTs comparing methenamine hippurate
versus placebo or versus antibiotics in women with recurrent urinary
tract infection.20 All had important problems with their methods,
principally that each participant could contribute more than once to
assessment of recurrence rate.21–23 Two of the included RCTs were
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small (30 and 52 women with recurrent lower urinary tract infec-
tion).21,22 Both found that methenamine hippurate reduced recur-
rence compared with placebo (monthly recurrence rate 0.03–0.08
episodes per month with methenamine hippurate v 0.25–0.34
episodes per month with placebo; CI not reported).21,22 The largest
of the RCTs (290 people [92% women] with recurrent urinary tract
infection) also included women with chronic pyelonephritis. It found
that methenamine hippurate reduced recurrence of cystitis com-
pared with placebo after 1 year (recurrence was observed on 34%
of tests in women receiving methenamine hippurate v 63.2% with
placebo; CI not reported).23
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Stress incontinence
Search date April 2003

Bazian Ltd

QUESTIONS

Effects of non-surgical interventions for women with stress
incontinence New . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .2546
Effects of surgical interventions for women with stress
incontinence New . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .2550

INTERVENTIONS

NON-SURGICAL INTERVENTIONS
Likely to be beneficial
Pelvic floor electrical

stimulation . . . . . . . . . . . .2546
Pelvic floor muscle exercises .2546
Vaginal cones . . . . . . . . . . . .2549

Unknown effectiveness
Oestrogen supplements . . . . .2550

SURGICAL INTERVENTIONS
Likely to be beneficial
Laparoscopic colposuspension (not

adequately compared with
non-surgical treatments but
similar cure rates to open
retropubic
colposuspension). . . . . . . .2555

Open retropubic colposuspension
(higher cure rates than pelvic
floor muscle exercises alone or
combined with pelvic floor
electrical stimulation but more
adverse effects) . . . . . . . . .2553

Trade off between benefits and
harms

Needle colposuspension (lower
cure rates than open retropubic
colposuspension but fewer
perioperative complications) .2555

Suburethral slings (no significant
difference in cure rates
compared with open retropubic
colposuspension but may
increase risk of bladder
perforation) . . . . . . . . . . . .2551

Unlikely to be beneficial
Anterior vaginal repair (lower cure

rates than open retropubic
colposuspension). . . . . . . .2550

To be covered in future updates
Marshall-Marchetti-Krantz

urethropexy for stress
incontinence

Prevention of postnatal stress
incontinence

Tension free vaginal tape for stress
incontinence

See glossary, p 2556

Key Messages

Non-surgical interventions
¶ Pelvic floor electrical stimulation RCTs have found that pelvic floor electrical

stimulation reduces symptoms compared with no treatment or sham pelvic
floor electrical stimulation. One systematic review found no significant differ-
ence in rates of cure or improvement at 12 months between pelvic floor
electrical stimulation and pelvic floor muscle exercises. It found that pelvic floor
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electrical stimulation was associated with a small number of cases of vaginal
irritation and difficulties in maintaining motivation for treatment. RCTs found no
significant difference in self reported cure or improvement rates or urinary
leakage between pelvic floor electrical stimulation and vaginal cones, but they
may have lacked power to detect a clinically important difference.

¶ Pelvic floor muscle exercises One systematic review has found that pelvic
floor muscle exercises increase rates of cure or improvement and reduce the
number of leakages over 3–6 months compared with no treatment or placebo.
It found no significant difference in cure or improvement rates at 12 months
between pelvic floor muscle exercises and pelvic muscle electrical stimulation.
It found that pelvic floor muscle exercises reduced the number of leakage
episodes at 6 months compared with vaginal cones. There was no significant
difference in rates of cure or improvement at 12 months.

¶ Vaginal cones One systematic review found that vaginal cones increased self
reported cure or improvement rates compared with control over 6–12 months.
It found no significant difference in leakage episodes. RCTs found no significant
difference in self reported cure or improvement rates over 12 months between
vaginal cones and pelvic floor muscle exercises. It found that vaginal cones
were less effective than pelvic floor muscle exercises in reducing the number of
leakage episodes over 6 months. RCTs also found no significant difference
between vaginal cones and pelvic floor electrical stimulation in self reported
cure or improvement rates, or urinary leakage over 4 weeks to 12 months, but
they may have lacked power to detect a clinically important difference. The
most common adverse effect associated with vaginal cones was difficulty
maintaining motivation for use but a small number of more serious events such
as vaginitis and abdominal pain were reported.

¶ Oestrogen supplements RCTs provided insufficient evidence to assess oes-
trogen supplements in women with stress incontinence.

Surgical interventions
¶ Laparoscopic colposuspension We found no RCTs comparing laparoscopic

colposuspension versus no treatment, non-surgical treatment, anterior vaginal
repair, suburethral slings, or needle colposuspension. One systematic review
found that laparoscopic colposuspension was less effective than open retro-
pubic colposuspension in improving objective cure rates at 1 year. It found no
significant difference in objective cure rates at 5 years, or in subjective cure
rates at 1 or 5 years.

¶ Open retropubic colposuspension We found no RCTs comparing open
retropubic colposuspension versus no treatment or sham treatment. One
systematic review found that open retropubic colposuspension increased cure
rates at 1–5 years compared with non-surgical treatment, anterior vaginal
repair, or needle colposuspension but was associated with more adverse
effects than non-surgical treatment or needle colposuspension. It found that
open retropubic colposuspension increased objective cure rates at 12 months
compared with laparoscopic colposuspension. It found no significant difference
in objective cure rates at 5 years, or in subjective cure rates at 1 or 5 years. It
also found no significant difference in cure rates at 1 year between open
retropubic colposuspension and suburethral slings. The review found that open
retropubic colposuspension was associated with fewer perioperative complica-
tions than anterior vaginal repair or suburethral slings but more than needle
colposuspension.

Stress incontinence
W

om
en

’s
he

al
th

2544

 BMJ Publishing Group Ltd 2004



¶ Needle colposuspension We found no RCTs comparing needle colposuspen-
sion versus no treatment, non-surgical treatment, or laparoscopic colposus-
pension. One systematic review found no significant difference in cure or
improvement rates between needle colposuspension and anterior vaginal
repair or suburethral slings, but found that needle colposuspension was
associated with fewer perioperative complications than suburethral slings.
Another systematic review found that open retropubic colposuspension
improved cure rates compared with needle colposuspension at 5 years but that
needle colposuspension was associated with fewer perioperative complica-
tions.

¶ Suburethral slings We found no RCTs comparing suburethral slings versus no
treatment, non-surgical treatment, anterior vaginal repair, or laparoscopic
colposuspension. One systematic review found no significant difference in cure
or improvement rates at 1 year between suburethral slings and open retropubic
colposuspension but found that slings may increase the risk of bladder
perforation. One small RCT identified by the review found no significant
difference in cure rates at 1 year between suburethral slings and needle
colposuspension, but it may have been underpowered to detect a clinically
important difference. The RCT found that suburethral slings increased periop-
erative complications compared with needle colposuspension.

¶ Anterior vaginal repair We found no RCTs comparing anterior vaginal repair
(anterior colporrhaphy) versus no treatment, suburethral slings, or laparo-
scopic colposuspension. One RCT provided insufficient evidence to compare
anterior vaginal repair versus non-surgical treatment. One systematic review
found that anterior vaginal repair was less effective than open retropubic
colposuspension in increasing cure rates at 12 months or 5 years. It found no
significant difference in overall operative complications between the two
procedures. It found no significant difference in cure rates at 12 months
between anterior vaginal repair and needle colposuspension.

DEFINITION Stress incontinence is the involuntary loss of urine on laughing,
coughing, sneezing, or straining, which causes a social or hygiene
problem. It predominantly affects women. Typically, there is no
anticipatory feeling of needing to pass urine. Physiologically, stress
incontinence is defined as intravesical pressure that exceeds ure-
thral pressure in the absence of a detrusor contraction.

INCIDENCE/
PREVALENCE

Stress incontinence is a common problem. Prevalence has been
estimated at 17–45% of adult women in the setting of a high
income country.1 During 2000/2001, about 10 000 operations on
the outlet of the female bladder were carried out in England.2 About
4000 were open abdominal operations, about 3000 were vaginal,
about 1500 were endoscopic, and the rest were categorised as
“other”.

AETIOLOGY/
RISK FACTORS

Aetiological factors include pregnancy and vaginal delivery, obesity,
and cigarette smoking.3–5 We found no reliable data measuring the
risks associated with these factors.

PROGNOSIS We found no reliable data about the natural history of stress
incontinence. Untreated stress incontinence is believed to be a
persistent, lifelong condition.

AIMS OF
INTERVENTION

To improve quality of life and social function, to reduce embarrass-
ment and to reduce frequency and volume of involuntary urine
leakage, with minimal adverse effects.

Stress incontinence
W

om
en’s

health
2545

 BMJ Publishing Group Ltd 2004



OUTCOMES Primary outcomes: quality of life, social functioning, subjective
reduction in urine loss, and adverse effects of treatment.
Secondary outcomes: reduced urine leakage on urodynamic
testing, and pad tests (see glossary, p 2556) for objective demon-
stration of leakage. Excluded proxy/surrogate outcomes: pelvic
floor strength, tension, contractility, physiological measures, and
perineometry. Ideally, studies would include a follow up length of
5–10 years, but most studies reported outcomes of less than 1
year. We have not excluded studies based on length of follow up.

METHODS Clinical Evidence search and appraisal April 2003. We excluded
studies comparing different techniques within a single procedure
(e.g. high intensity v low intensity pelvic floor muscle training, or
Burch colposuspension v Marshall-Marchetti-Krantz urethropexy).
We excluded RCTs that reported only within group comparisons. We
have included only RCTs that stated that more than half of the
participants had stress incontinence.

QUESTION What are the effects of non-surgical treatments for
women with stress incontinence? New

OPTION PELVIC FLOOR MUSCLE EXERCISES

One systematic review has found that pelvic floor muscle exercises
increase rates of cure or improvement and reduce the number of
leakages over 3–6 months compared with no treatment or placebo. It
found no significant difference in cure rates and improvement at 12
months between pelvic floor muscle exercises and pelvic muscle
electrical stimulation. It found that pelvic floor muscle exercises reduced
the number of leakage episodes at 6 months compared with vaginal
cones. There was no significant difference in cure rates or improvement
at 12 months.

Benefits: We found one systematic review (search date 2000).6 Versus no
treatment: The review identified seven RCTs (816 women) com-
paring pelvic floor muscle exercises (PFME) (see glossary, p 2556)
versus no treatment.6 It found that PFME significantly improved self
reported cure rates and self reported cure or improvement rates
over 3–6 months compared with no treatment (cure rates: 2 RCTs;
18/108 [17%] with PFME v 2/108 [2%] with no treatment,
RR 7.25, 95% CI 1.99 to 26.49; cure or improvement rates: 2
RCTs; 62/78 [79%] with PFME v 3/86 [3%] with no treatment,
RR 23.04, 95% CI 7.56 to 70.22). It also found that PFME signifi-
cantly reduced the number of daily leakage episodes over 3–6
months (3 RCTs; P < 0.00001; pooled absolute numbers not
reported, WMD reported graphically). Versus placebo: The review
identified three RCTs (284 women) comparing PFME versus pla-
cebo (sham PFME, sham pelvic floor electrical stimulation [PFES;
see glossary, p 2556], or placebo tablet).6 It found that PFME
significantly improved self reported cure rates and self reported cure
or improvement rates over 3–6 months compared with placebo
(cure rates: 2 RCTs; 28/85 [33%] with PFME v 8/82 [10%] with
placebo, RR 3.12, 95% CI 1.56 to 6.23; cure or improvement
rates: 3 RCTs; 85/107 [79%] with PFME v 54/107 [50%] with
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placebo, RR 1.53, 95% CI 1.26 to 1.87). It also found that PFME
significantly reduced the number of daily leakage episodes over 3–6
months (1 RCT; mean episodes 0.4 with PFME v 1.17 with placebo;
P < 0.0007). Versus pelvic floor electrical stimulation: The
review identified six RCTs (382 women) comparing PFME versus
PFES.6 It found no significant difference in cure rates and self
reported cure or improvement rates between PFME and PFES at up
to 12 months (cure rates: 4 RCTs; 11/63 [17%] with PFME v 4/69
[6%] with PFES, RR 2.94, 95% CI 0.99 to 8.67; cure or improve-
ment rates: 4 RCTs; 47/63 [75%] with PFME v 41/69 [60%] with
PFES, RR 1.24, 95% CI 0.97 to 1.57). It also found no significant
difference in the number of daily leakage episodes over 6 months
between PFME and PFES (1 RCT, 57 women, mean episodes 0.27
with PFME v 0.56 with PFES; P = 0.06). The RCT may have been
underpowered to detect a clinically important difference. Versus
vaginal cones: The review identified seven RCTs (661 women)
comparing PFME versus vaginal cones.7 It found no significant
difference in cure rates and self reported cure or improvement rates
between PFME and vaginal cones over 12 months (failure to cure:
3 RCTs; 41/63 [65%] with PFME v 46/66 [70%] with vaginal cones,
RR 0.93, 95% CI 0.72 to 1.16; failure to cure or improve: 4 RCTs;
30/90 [33%] with PFME v 35/92 [38%] with vaginal cones,
RR 0.87, 95% CI 0.58 to 1.28). It found that PFME significantly
reduced the number of daily leakage episodes at 6 months com-
pared with vaginal cones (2 RCTs; P = 0.008; pooled absolute
numbers not reported, WMD reported graphically).

Harms: Versus no treatment: One RCT identified by the review reported
that one woman doing PFME felt pain when contracting pelvic
muscles, three women had an uncomfortable feeling, and two had
difficulty in complying with treatment.6 Versus placebo: One RCT
identified by the review found that PFME were associated with
significantly less dry mouth than placebo tablets (absolute numbers
not reported; P = 0.03).6 Versus pelvic floor electrical
stimulation: One RCT identified by the review found that two
women receiving PFES had vaginal irritation, two urinary tract
infection, and two had tingling in the thigh.6 It found no adverse
effects associated with PFME. A second RCT identified by the review
also found that two women receiving PFES reported vaginal “smart-
ing” and eight women had difficulties using the stimulator and
maintaining motivation for use. Versus vaginal cones: Three RCTs
identified by the review gave information on adverse events, all of
which were in women using vaginal cones.6 In one RCT, 14 women
had difficulties using the cones and maintaining motivation for use,
two women had vaginitis, one women had abdominal pain, and one
woman had bleeding. The second RCT found that cones produced
an unpleasant feeling in five women, three women said cones were
time consuming, two women said cones were difficult to insert
when anxious or in a hurry, two women said cones interfered with
menstruation, and two women suffered from muscle fatigue.

Comment: None.

Stress incontinence
W

om
en’s

health
2547

 BMJ Publishing Group Ltd 2004



OPTION PELVIC FLOOR ELECTRICAL STIMULATION

RCTs have found that pelvic floor electrical stimulation reduces stress
incontinence symptoms compared with no treatment or sham pelvic floor
electrical stimulation. One systematic review found no significant
difference in cure or improvement rates at 12 months between pelvic
muscle electrical stimulation and pelvic floor muscle exercises, but found
that pelvic floor electrical stimulation was associated with a small
number of cases of vaginal irritation and difficulties in maintaining
motivation for treatment. RCTs found no significant difference between
pelvic floor electrical stimulation and vaginal cones in self reported cure,
improvement rates, or urinary leakage over 4 weeks to 12 months, but
they may have lacked power to detect a clinically important difference.

Benefits: Versus no treatment or sham treatment: We found one system-
atic review (search date 1998, 1 RCT),8 three additional,9–11 and
two subsequent RCTs.12,13 The RCT identified by the review (52
women) found that pelvic floor electrical stimulation (PFES) (see
glossary, p 2556) significantly reduced the number of weekly
incontinence episodes compared with sham PFES (mean reduction
of 4.1 episodes/week with PFES v mean increase of 6.9 episodes/
week with sham PFES; P = 0.009).8 The first additional RCT (121
women; 60 [49.5%] with stress incontinence, 28 [23.2%] with urge
incontinence [see glossary, p 2556], and 33 [27.3%] with mixed
incontinence) found that PFES significantly increased the propor-
tion of women with self reported improvement in symptoms after
6 weeks compared with sham PFES (35% with PFES v 17% with
sham PFES; P = 0.03; results not intention to treat; see comment
below).9 The second additional RCT (33 men and women with
stress incontinence; see comment below) found that PFES signifi-
cantly increased the proportion of people with self reported
improvement in symptoms and reduced urine loss (measured with
the 1 hour pad test [see glossary, p 2556] over 4 weeks compared
with sham PFES; proportion with subjective improvement: 60% with
PFES v 8% with sham PFES, P = 0.005; proportion with reduced
urine loss: AR not reported, P = 0.008).10 The third additional RCT
(43 women) found that more people receiving PFES reported
improvement or cure compared with no treatment (27% with PFES
v 0% with no treatment; P value not reported).11 The first subse-
quent RCT (60 women) found that PFES significantly reduced
frequency and severity of incontinence after 6 weeks compared with
no treatment (each symptom scored using the Bristol Urinary
Symptoms Questionnaire scoring, 1 [not a problem] to 5 [very
serious problem]; mean reduction in frequency score 0.97 with
PFES v 0 with no treatment; P < 0.01; mean reduction in severity
score: 1.2 with PFES v 0 with no treatment; P < 0.01).12 The
second subsequent RCT (27 women) found that PFES significantly
reduced scores on the Urogenital Distress Inventory Questionnaire
after 8 weeks (score 0–100, greater score indicating worse dis-
tress) compared with sham PFES (31% reduction in score with
PFES v 9% increase in score with sham PFES; P = 0.01).13 Versus
pelvic floor muscle exercises: See benefits of pelvic floor muscle
exercises, p 2546. Versus vaginal cones: We found one system-
atic review (search date 2001, 4 RCTs, 274 women).7 It found no
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significant difference between PFES and vaginal cones (see glos-
sary, p 2556) in self reported cure rates, self reported cure or
improvement rates, daily leakage episodes, or grams of daily
leakage after treatment over 4 weeks to 12 months (failure to cure:
50/55 [91%] with PFES v 47/51 [92%] with vaginal cones,
RR 0.99, 95% CI 0.88 to 1.12; failure to improve or cure: 18/61
[30%] with PFES v 24/60 [40%] with vaginal cones, RR 0.74, 95%
CI 0.45 to 1.22; daily leakage episodes: 1 RCT; 0.57 with PFES v

1.17 with vaginal cones; P = 0.1; grams of daily leakage after 6
months, 1 RCT; 0.8 with PFES v 0.6 with vaginal cones; P = 0.6).
The review may have lacked the power to detect a clinically
important difference in outcomes.

Harms: Versus no treatment or sham treatment: The RCTs gave no
information on harms.8–13 Versus pelvic floor muscle exercises:
See harms of pelvic floor muscle exercises, p 2547. Versus
vaginal cones: Two women in one of the RCTs included in the
review reported vaginitis with vaginal cones, one reported bleeding,
and 14 reported difficulty with use.14

Comment: Versus no treatment or sham treatment: The first additional RCT
enrolled 148 women but only 121 completed the study.9 The RCT
did not perform an intention to treat analysis. It found no significant
difference in withdrawal rates between PFES and sham treatment
(14% with PFES v 21% with sham treatment; P = 0.27). The
second additional RCT included men so the findings of this RCT may
not be fully generalisable to women with stress incontinence.10

OPTION VAGINAL CONES

One systematic review found that vaginal cones improved self reported
cure and improvement rates compared with control over 6–12 months. It
found no significant difference in leakage episodes. RCTs found no
significant difference in self reported cure or improvement rates over 12
months between vaginal cones and pelvic floor muscle exercises. It found
that vaginal cones were less effective than pelvic floor muscle exercises
in reducing the number of leakage episodes over 6 months. RCTs also
found no significant difference between vaginal cones and pelvic floor
electrical stimulation in self reported cure, improvement rates, or urinary
leakage over 4 weeks to 12 months, but they may have lacked power to
detect a clinically important difference. The most common adverse effect
associated with vaginal cones was difficulty maintaining motivation for
use but a small number of more serious events such as vaginitis and
abdominal pain were reported.

Benefits: Versus control: We found one systematic review (search date
2001, 2 RCTs, 252 women) comparing vaginal cones (see glossary,
p 2556) versus control (no treatment or advice to use a continence
guard).7 It found that vaginal cones significantly improved the self
reported cure and self reported improvement or cure rates over
6–12 months compared with control (failure to cure: 2 RCTs; 32/48
[67%] with vaginal cones v 98/121 [81%] with control, RR 0.74,
95% CI 0.59 to 0.93; failure to improve or cure: 1 RCT; 10/27
[37%] with vaginal cones v 29/30 [97%] with no treatment,
RR 0.38, 95% CI 0.23 to 0.63). It found no significant difference in
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the number of daily leakage episodes over 6–12 months between
vaginal cones and no active management (mean daily leakage
episodes: 1.17 with vaginal cones v 1.07 with control; P = 0.8).
Versus pelvic floor muscle exercises: See benefits of pelvic floor
muscle exercises versus vaginal cones, p 2546. Versus pelvic
floor electrical stimulation: See benefits of pelvic floor electrical
stimulation versus vaignal cones, p 2548.

Harms: Versus control: The systematic review gave little information on
adverse effects.7 It gave some reasons for withdrawal from RCTs in
women using vaginal cones, including motivation problems,
unpleasantness, aesthetic dislike, discomfort, bleeding, and vagi-
nal prolapse. Versus pelvic floor muscle exercises: See harms of
pelvic floor muscle exercises versus vaginal cones, p 2547. Versus
pelvic floor electrical stimulation: See harms of pelvic floor
electrical stimulation versus vaginal cones, p 2549.

Comment: None.

OPTION OESTROGEN SUPPLEMENTS

RCTs provided insufficient evidence to assess oestrogen supplements in
women with stress incontinence.

Benefits: Versus placebo: We found one systematic review15 and one
subsequent RCT.16 The systematic review (search date 1992, 3
RCTs, 58 women) compared oral or vaginal oestrogens versus
placebo.15 It found that oestrogen supplementation significantly
improved self reported symptoms after 1–3 months compared with
placebo (P = 0.04). The subsequent RCT (62 women) found no
significant difference in quality of life or urinary symptoms between
oral oestradiol valerate 2 mg once daily and placebo (no further
data reported).16

Harms: The review and subsequent RCT gave no information on adverse
effects.15,16 The harms of long term oestrogen supplements include
venous thromboembolic disease, endometrial cancer, and breast
cancer (see harms of oestrogens under menopausal symptoms,
p 2459).

Comment: None.

QUESTION What are the effects of surgical treatments for women
with stress incontinence? New

OPTION ANTERIOR VAGINAL REPAIR (ANTERIOR COLPORRHAPHY)

We found no RCTs comparing anterior vaginal repair versus no treatment,
suburethral slings, or laparoscopic colposuspension. One RCT provided
insufficient evidence to compare anterior vaginal repair versus
non-surgical treatment. One systematic review found that anterior vaginal
repair was less effective than open retropubic colposuspension in
increasing cure rates at 12 months or at 5 years, and found no significant
difference in overall operative complications between the two
procedures. It found no significant difference in cure rates at 12 months
between anterior vaginal repair and needle colposuspension.

Stress incontinence
W

om
en

’s
he

al
th

2550

 BMJ Publishing Group Ltd 2004



Benefits: We found one systematic review (search date 2002) of anterior
vaginal repair.17 Versus no treatment or sham treatment: The
review identified no RCTs.17 Versus non-surgical treatment: The
review identified one RCT (50 women) that compared anterior
vaginal repair versus pelvic floor muscle exercises (see glossary,
p 2556). Only 16 women were suitable for anterior vaginal repair (7
received anterior repair and 9 received pelvic floor muscle exer-
cises) so no reliable conclusions could be drawn.17 Versus
suburethral slings: See glossary, p 2556. The review identified no
RCTs.15 Versus open retropubic colposuspension: See glossary,
p 2556. The review identified eight RCTs (929 women).17 It found
that anterior vaginal repair was significantly less effective than open
retropubic colposuspension in increasing cure rates at 12 months
or 5 years (failure to cure at 12 months: 82/279 [29%] with anterior
repair v 50/346 [14%] with open retropubic colposuspension,
RR 1.89, 95% CI 1.39 to 2.59; failure to cure at 5 years: 49/128
[38%] with anterior repair v 31/145 [21%] with open retropubic
colposuspension, RR 2.02, 95% CI 1.36 to 3.01). Versus
laparoscopic colposuspension: See glossary, p 2556. The review
identified no RCTs.17 Versus needle colposuspension: See glos-
sary, p 2556. The review identified two RCTs (469 women).17 It
found no significant difference between anterior vaginal repair and
needle colposuspension in cure rates at 1 year (failure to cure:
33/134 [25%] with anterior vaginal repair v 31/132 [23%] with
needle colposuspension, RR 1.05, 95% CI 0.69 to 1.59).

Harms: Versus no treatment or sham treatment: We found no RCTs.
Versus non-surgical treatment: The RCT identified by the review
gave no information on harms.17 Versus suburethral slings: We
found no RCTs. Versus open retropubic colposuspension: One
RCT identified by the review reported more positive urine cultures
after anterior vaginal repair than after open retropubic colposuspen-
sion. Another RCT identified by the review found one bladder
perforation in the open retropubic colposuspension group. A third
RCT identified by the review reported more intraoperative compli-
cations in women receiving open retropubic colposuspension, but
more postoperative pyrexia and bleeding in women receiving ante-
rior vaginal repair. It found no significant difference in overall
operative complications between anterior vaginal repair and open
retropubic colposuspension (14/73 [19%] v 12/91 [13%];
RR 1.57, 95% CI 0.84 to 2.95).17 Versus laparoscopic
colposuspension: We found no RCTs. Versus needle
colposuspension: The systematic review gave no information on
adverse effects.17 An earlier systematic review (search date 1995)
found one non-randomised study assessing complications after
surgery.18 The review reported that anterior vaginal repair caused
fewer major complications than needle suspension (no further data
reported).18

Comment: None.

OPTION SUBURETHRAL SLINGS

We found no RCTs comparing suburethral slings versus no treatment,
non-surgical treatment, anterior vaginal repair, or laparoscopic
colposuspension. One systematic review found no significant difference
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in cure or improvement rates at 1 year between suburethral slings and
open retropubic colposuspension. It found that slings may increase the
risk of bladder perforation. One small RCT identified by the review found
no significant difference in cure rates at 1 year between suburethral
slings and needle colposuspension, but it may have been underpowered
to detect a clinically important difference. The RCT found that suburethral
slings increased perioperative complications compared with needle
colposuspension.

Benefits: Versus no treatment, sham treatment, or non-surgical
treatment: We found one systematic review (search date 2002),
which identified no RCTs.19 Versus anterior vaginal repair: We
found one systematic review (search date 2002), which identified
no RCTs.17 Versus open retropubic colposuspension: See glos-
sary, p 2556. We found one systematic review (search date 2002,
9 RCTs, 697 women) which found no significant difference in cure
or improvement rates at 1 year between suburethral slings (see
glossary, p 2556) and open retropubic colposuspension (failed to
cure within first year: 4 RCTs; 56/202 [28%] with suburethral slings
v 41/170 [24%] with colposuspension, RR 1.10, 95% CI 0.78 to
1.53; failed to cure after first year: 3 RCTs; 10/89 [11%] with
suburethral slings v 12/88 [14%] with colposuspension, RR 0.82,
95% CI 0.37 to 1.80; failed to improve over first year: 1 RCT; 3/36
[8%] with suburethral sling v 3/35 [9%] with colposuspension,
RR 0.97, 95% CI 0.21 to 4.50).19 Versus laparoscopic
colposuspension: See glossary, p 2556. We found one systematic
review (search date 2002) which found no RCTs.19 Versus needle
colposuspension: See glossary, p 2556. We found one systematic
review (search date 2002, 1 RCT, 20 women) which found no
significant difference in cure rate at 1 year between suburethral
slings and needle colposuspension (failed to cure: 1/10 [10%] with
suburethral slings v 3/10 [30%] with needle colposuspension,
RR 0.33, 95% CI 0.04 to 2.69), but the RCT may have lacked
power to detect a clinically important difference.19

Harms: Versus no treatment, sham treatment, or non-surgical
treatment: We found no RCTs. Versus anterior vaginal repair:
We found no RCTs. An earlier systematic review (search date 1995)
identified one retrospective study assessing complications after
surgery.18 It found that significantly more women had perioperative
complications, including residual urine, urinary retention, and uter-
ine prolapse with suburethral slings than with anterior vaginal repair
(see glossary, p 2556) (P < 0.01).18 Versus open retropubic
colposuspension: The systematic review found no significant dif-
ference in minor or major perioperative complications between
suburethral slings and open retropubic colposuspension (5 RCTs;
75/284 [26%] with suburethral slings v 71/261 [27%] with open
retropubic colposuspension, RR 0.92, 95% CI 0.72 to 1.19).19

However, the largest RCT (344 women) identified by the review
found that suburethral slings increased bladder perforations com-
pared with open retropubic colposuspension (12 with suburethral
slings v 3 with open colposuspension; CI not reported). Versus
laparoscopic colposuspension: We found no RCTs. Versus
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needle colposuspension: The systematic review found that subu-
rethral slings significantly increased perioperative complications,
including pyrexia, blood loss, wound infection, and pulmonary
embolus, compared with needle colposuspension (1 RCT; 9/10
[90%] with suburethral sling v 2/10 [20%] with needle colposus-
pension, RR 4.50, 95% CI 1.28 to 15.81).19

Comment: None.

OPTION OPEN RETROPUBIC COLPOSUSPENSION

We found no RCTs comparing open retropubic colposuspension versus no
treatment or sham treatment. One systematic review found that open
retropubic colposuspension increased cure rates at 1–5 years compared
with non-surgical treatment, anterior vaginal repair, or needle
colposuspension. It was associated with more adverse effects than
non-surgical treatment or needle colposuspension. It found that open
retropubic colposuspension improved objective cure rates at 1 year
compared with laparoscopic colposuspension. It found no significant
difference in objective cure rates at 5 years, or in subjective cure rates at
1 or 5 years. It also found no significant difference in cure rates at 1 year
between open retropubic colposuspension and suburethral slings. The
review found that open retropubic colposuspension was associated with
fewer perioperative complications than anterior vaginal repair or
suburethral slings but more than needle colposuspension.

Benefits: Versus no treatment or sham treatment: We found one system-
atic review (search date 2002) which identified no RCTs.20 Versus
non-surgical treatment: We found one systematic review (search
date 2002, 2 RCTs, 120 women) comparing open retropubic
colposuspension (see glossary, p 2556) versus non-surgical treat-
ments (pelvic floor muscle exercises alone or pelvic floor muscle
exercises plus pelvic floor electrical stimulation [see glossary,
p 2556]).20 It found that open retropubic colposuspension signifi-
cantly improved self reported and objective cure rates at 1 year
compared with non-surgical treatment (self reported failure to cure:
1 RCT; 3/16 [19%] with open retropubic colposuspension v 10/13
[77%] with conservative treatments, RR 0.24, 95% CI 0.08 to
0.71; objective failure to cure: 1 RCT; 6/24 [25%] with open
retropubic colposuspension v 42/44 [95%] with conservative treat-
ments, RR 0.26, 95% CI 0.13 to 0.53). Versus anterior vaginal
repair: See glossary, p 2556. See benefits of anterior vaginal repair
versus open retropubic colposuspension, p 2551. Versus
suburethral slings: See glossary, p 2556. See benefits of subu-
rethral sling versus open retropubic colposuspension, p 2552.
Versus laparoscopic colposuspension: See glossary, p 2556.
We found one systematic review (search date 2002, 7 RCTs, 599
women).20 It found no significant difference between open retropu-
bic colposuspension and laparoscopic colposuspension in self
reported cure rates at 1 or 5 years (failure to cure at 1 year: 4 RCTs;
13/207 [6%] with open retropubic colposuspension v 13/196 [6%]
with laparoscopic colposuspension, RR 0.97, 95% CI 0.47 to 2.03;
failure to cure at 5 years: 1 RCT; 6/40 [15%] with open retropubic
colposuspension v 4/33 [12%] with laparoscopic colposuspension,
RR 1.24, 95% CI 0.38 to 4.02). It found that open retropubic
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colposuspension significantly increased objective cure rates at
1 year but found no significant difference in objective cure rates at
5 years (failure to cure at 1 year: 5 RCTs; 30/241 [12%] with open
retropubic colposuspension v 45/224 [20%] with laparoscopic
colposuspension, RR 0.63, 95% CI 0.42 to 0.95; failure to cure at
5 years: 2 RCTs; 10/68 [15%] with open retropubic colposuspen-
sion v 6/57 [11%] with laparoscopic colposuspension, RR 1.39,
95% 0.54 to 3.60). Versus needle colposuspension: See glos-
sary, p 2556. We found one systematic review (search date 2002,
7 RCTs, 570 women).20 It found that open retropubic colposuspen-
sion significantly improved self reported and objective cure rates at
5 years compared with needle colposuspension (self reported
failure to cure: 6 RCTs; 38/278 [14%] with open retropubic colpo-
suspension v 66/291 [23%] with needle suspension, RR 0.56, 95%
CI 0.39 to 0.81; objective failure to cure: 5 RCTs; 32/248 [13%]
with open retropubic colposuspension v 57/271 [21%] with needle
suspension, RR 0.59, 95% CI 0.40 to 0.88).20

Harms: Versus anterior vaginal repair: See harms of anterior vaginal
repair versus open retropubic colposuspension, p 2551. Versus
non-surgical treatment: The review identified one RCT which gave
information on adverse effects.20 It found that open retropubic
colposuspension was associated with more adverse events than
non-surgical treatments (pelvic floor muscle exercises alone or
pelvic floor muscle exercises plus pelvic floor electrical stimulation).
They were retropubic pain (1/16 [6.25%] with open retropubic
colposuspension v 0/24 [0%] with non-surgical treatment; CI not
reported), detrusor overactivity (1/16 [6.25%] with open retropubic
colposuspension v 0/24 [0%] with non-surgical treatment; signifi-
cance not reported), and persistent dyspareunia with loss of libido
(1/16 [6.25%] with open retropubic colposuspension v 0/24 [0%]
with non-surgical treatment; CI not reported). Versus suburethral
slings: See harms of suburethral sling versus open retropubic
colposuspension, p 2552. Versus laparoscopic
colposuspension: We found one systematic review (search date
2002, 7 RCTs, 599 women).20 It found no significant difference in
perioperative complications between open retropubic colposuspen-
sion and laparoscopic colposuspension (14/120 [12%] with open
retropubic colposuspension v 10/107 [9%] with laparoscopic col-
posuspension, RR 1.28, 95% CI 0.60 to 2.75). The review gave no
information on the nature or severity of perioperative complications.
Versus needle colposuspension: We found one systematic
review (search date 2002, 7 RCTs, 570 women).20 It found that
open retropubic colposuspension significantly increased the risk of
surgical complications compared with needle colposuspension (3
RCTs: 23/77 [30%] with open retropubic colposuspension v 36/75
[48%] with needle colposuspension, RR 0.66, 95% CI 0.46 to
0.94). The review gave no information on the nature or severity of
surgical complications.20

Comment: The studies included in the systematic review comparing colposus-
pension versus needle colposuspension had weak methods.20
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OPTION LAPAROSCOPIC COLPOSUSPENSION

We found no RCTs comparing laparoscopic colposuspension versus no
treatment, non-surgical treatment, anterior vaginal repair, suburethral
slings, or needle colposuspension. One systematic review found that
laparoscopic colposuspension was less effective than open retropubic
colposuspension in improving objective cure rates at 1 year. It found no
significant difference in objective cure rates at 5 years, or in subjective
cure rates at 1 or 5 years.

Benefits: Versus no treatment, sham surgery, or non-surgical
treatment: We found one systematic review (search date 2001)
which identified no RCTs.21 Versus anterior vaginal repair: See
glossary, p 2556. See benefits of anterior vaginal repair versus
laparoscopic colposuspension, p 2551. Versus suburethral
slings: See glossary, p 2556. See benefits of suburethral sling
versus laparoscopic colposuspension, p 2552. Versus open
retropubic colposuspension: See glossary, p 2556. See benefits
of open retropubic colposuspension versus laparoscopic colposus-
pension, p 2553. Versus needle colposuspension: See glossary,
p 2556. We found no RCTs.

Harms: Versus no treatment, sham surgery, or non-surgical
treatments: We found no RCTs. Versus anterior vaginal repair:
See harms of anterior vaginal repair versus laparoscopic colposus-
pension, p 2551. Versus suburethral slings: See harms of
suburethral sling versus laparoscopic colposuspension, p 2552.
Versus open retropubic colposuspension: See harms of open
retropubic colposuspension versus laparoscopic colposuspension,
p 2554.

Comment: None.

OPTION NEEDLE COLPOSUSPENSION

We found no RCTs comparing needle colposuspension versus no
treatment, non-surgical treatment, or laparoscopic colposuspension. One
systematic review found no significant difference in cure or improvement
rates between needle colposuspension and anterior vaginal repair or
suburethral slings. It found that needle colposuspension was associated
with fewer perioperative complications than suburethral slings. Another
systematic review found that open retropubic colposuspension improved
cure rates compared with needle colposuspension at 5 years. However,
needle colposuspension was associated with fewer perioperative
complications.

Benefits: Versus no treatment, sham treatment, or non-surgical
treatment: We found one systematic review (search date 2001),
which found no RCTs.22 Versus anterior vaginal repair: See
glossary, p 2556. See benefits of anterior vaginal repair versus
needle colposuspension, p 2551. Versus suburethral slings:
See glossary, p 2556. See benefits of suburethral sling versus
needle colposuspension, p 2552. Versus open retropubic
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colposuspension: See glossary, p 2556. See benefits of open
retropubic colposuspension versus needle colposuspension,
p 2553. Versus laparoscopic colposuspension: See glossary,
p 2556. See benefits of laparoscopic colposuspension versus
needle colposuspension, p 2555.

Harms: Versus no treatment, sham treatment, or non-surgical
treatment: We found no RCTs. Versus anterior vaginal repair:
See harms of anterior vaginal repair versus needle colposuspen-
sion, p 2551. Versus suburethral slings: See harms of subure-
thral sling versus needle colposuspension, p 2552. Versus open
retropubic colposuspension: See harms of open retropubic
colposuspension versus needle colposuspension, p 2554. Versus
laparoscopic colposuspension: See harms of laparoscopic
colposuspension versus needle colposuspension, p 2555.

Comment: None.

GLOSSARY
Anterior vaginal repair (anterior colporrhaphy) The vaginal mucosa below
the urethra is dissected, ending just in front of the cervix. Sutures are placed in
the periurethral tissue and the pubocervical fascia to support and elevate the
bladder neck. Excess vaginal tissue is removed and then the dissected area is
closed.
Laparoscopic colposuspension An endoscope is inserted into or through the
abdominal wall to view abdominal and pelvic organs. Sutures are inserted into the
paravaginal tissues on either side of the bladder neck and then attached to the
ileopectineal ligaments on the same side.
Needle colposuspension To support the bladder neck, a needle threads sutures
from the vagina to the anterior abdominal fascia through the paraurethral tissue of
the bladder neck.
Open retropubic colposuspension Open retropubic colposuspension
involves lifting the tissues near the bladder neck and proximal urethra in the area
of the pelvis behind the anterior pubic bones through an incision over the lower
abdomen.
Pad test After the placement of a pre-weighed sanitary pad, the woman is asked
to exercise. The pad is then re-weighed to determine the amount of urine loss.
Pelvic floor electrical stimulation Recurrent electrical pulse is delivered by
vaginal probe to stimulate pelvic floor muscle contractions.
Pelvic floor muscle exercises Repetitive contraction exercises designed to
strengthen the pelvic floor muscles based on the rationale that a strong, fast
pelvic floor muscle contraction will clamp the urethra, thus increasing the
intraurethral pressure, preventing leakage during abrupt increases in intra-
abdominal pressure.
Suburethral sling Strips of material are tunnelled under the urethra, attached
either to the rectus muscle or the ileopectineal ligaments resulting in a tightening
of the sling and increased bladder support every time the woman contracts her
rectus muscles.
Urge incontinence Urge incontinence is typically caused by a spontaneous or
inappropriately provoked involuntary bladder contraction (detrusor instability). Urge
incontinence, unlike stress incontinence, is associated with a feeling of needing to
void. It is rarer than stress incontinence.
Vaginal cones A women inserts a weighted cone into the vagina. When she can
successfully retain that cone while standing, moving around, and coughing, she will
move onto the next heaviest cone and so on.
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Bites (mammalian)
Search date March 2003

Iara Marques de Medeiros and Humberto Saconato

QUESTIONS

Effects of measures to prevent mammalian bites . . . . . . . . . . . . . .2560
Effects of measures to prevent complications from mammalian
bites . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .2560
Effects of treatments for infected mammalian bites . . . . . . . . . . . .2563

INTERVENTIONS

PREVENTION
Likely to be beneficial
Education. . . . . . . . . . . . . . .2560

Unknown effectiveness
Education in specific occupational

groups . . . . . . . . . . . . . . .2560

PREVENTION OF
COMPLICATIONS

Likely to be beneficial
Antibiotic prophylaxis . . . . . . .2561
Debridement, irrigation, and

decontamination* . . . . . . .2562

Unknown effectiveness
Primary wound closure . . . . .2562
Tetanus immunisation after

mammalian bites . . . . . . . .2560

TREATMENT
Likely to be beneficial
Antibiotics for treatment of infected

mammalian bites* . . . . . . .2563

Unknown effectiveness
Comparative effectiveness of

different antibiotics for treatment
of infected mammalian
bites . . . . . . . . . . . . . . . . .2563

To be covered in future updates
Prevention of rabies

*No RCT evidence, but there is
consensus that treatment is
likely to be beneficial

See glossary, p 2563

Key Messages

Prevention
¶ Education We found no RCTs of the effect of education programmes on the

incidence of mammalian bites. One RCT in school children found that an
educational programme increased precautionary behaviour around dogs com-
pared with no education.

¶ Education in specific occupational groups We found no RCTs of education
to prevent bites in specific occupational groups.

Prevention of complications
¶ Antibiotic prophylaxis The effects of antibiotic prophylaxis in preventing

complications of mammalian bites remain unclear. Limited evidence from one
systematic review found that, when all causes and sites of mammalian bite
were combined, there was no evidence of a difference in infection rate between
antibiotics and placebo. Meta-analysis according to the site of the wound
found that antibiotics reduced infections of the hand only. One small RCT in the
review found that in people with human bites, antibiotics reduced the rate of
infection compared with placebo.
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¶ Debridement, irrigation, and decontamination We found no reliable studies
assessing debridement, irrigation, decontamination measures, or serum infil-
tration in the wound. However, there is consensus that such measures are likely
to be beneficial.

¶ Primary wound closure One poor quality RCT comparing primary wound
closure with no closure in people with dog bites found no significant difference
in the incidence of infection, but the RCT was too small to exclude clinically
important effects.

¶ Tetanus immunisation after mammalian bites We found no evidence on the
effects of tetanus toxoid or tetanus immunoglobulin in preventing tetanus after
human or animal bites.

Treatment
¶ Antibiotics for treatment of infected mammalian bites We found no RCTs

of antibiotics compared with placebo for infected mammalian bites. However,
there is consensus that antibiotics are likely to be beneficial.

¶ Comparative effectiveness of different antibiotics for treatment of
infected mammalian bites One RCT in people with infected and uninfected
animal and human bites found no significant difference in failure rate (which
was undefined) with penicillin, with or without dicloxacillin, compared with
amoxicillin/clavulanic acid.

DEFINITION Bite wounds are mainly caused by humans, dogs, or cats. They
include superficial abrasions (30–43%), lacerations (31–45%), and
puncture wounds (see glossary, p 2563) (13–34%).1

INCIDENCE/
PREVALENCE

In areas where rabies is poorly controlled among domestic animals,
dogs account for 90% of reported mammalian bites compared with
less than 5% in areas where rabies is well controlled. In the USA, an
estimated 3.5–4.7 million dog bites occur each year.2 About 1 in 5
people bitten by a dog seek medical attention, and 1% of those
require admission to hospital.3,4 Between a third and half of all
mammalian bites occur in children.5

AETIOLOGY/
RISK FACTORS

In over 70% of cases, people are bitten by their own pets or by an
animal known to them. Males are more likely to be bitten than
females, and are more likely to be bitten by dogs, whereas females
are more likely to be bitten by cats.2 One study found that children
under 5 years old were significantly more likely than older children
to provoke animals before being bitten.6 One study of infected dog
and cat bites found that the most commonly isolated bacteria was
Pasteurella, followed by Streptococci, Staphylococci, Moraxella,
Corynebacterium, and Neisseria.7 Mixed aerobic and anaerobic
infection was more common than anaerobic infection alone.

PROGNOSIS In the USA, dog bites cause about 20 deaths a year.8 In children,
dog bites frequently involve the face, potentially resulting in severe
lacerations and scarring.9 Rabies, a life threatening viral encepha-
litis, may be contracted as a consequence of being bitten or
scratched by a rabid animal. More than 99% of human rabies
occurs in developing countries where canine rabies is endemic.10

AIMS OF
INTERVENTION

To prevent mammalian bites; to prevent or achieve rapid resolution
of complications after mammalian bites, with minimal adverse
effects.
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OUTCOMES Prevention: Incidence of mammalian bites. Prophylaxis: Rate of
infection after mammalian bites, incidence of tetanus. Treatment:
Cure rate of infection owing to mammalian bites.

METHODS Clinical Evidence search and appraisal March 2003, including a
search for observational studies. In addition, the authors searched
Web of Science (Science Citation Index to October 2001).

QUESTION What are the effects of interventions to prevent
mammalian bites?

OPTION EDUCATION

We found no RCTs of the effect of education programmes on the
incidence of mammalian bites. One RCT found that an educational
programme compared with no education in school children increased
precautionary behaviour around dogs. We found no RCTs of education to
prevent bites in specific occupational groups.

Benefits: We found no systematic review. In the general population: We
found no RCTs on the effect of education programmes on the
incidence of mammalian bites. One RCT (346 school children aged
7–8 years in 8 primary schools in Sydney, Australia) cluster ran-
domised schools to either an educational programme or no educa-
tion.11 The educational programme consisted of one 30 minute
lesson demonstrating behavioural techniques around dogs, such as
how to recognise friendly, angry, or frightened dogs; how to
approach dogs and owners when wanting to pat a dog; and how to
use a precautionary and protective body posture when approached
or knocked over by a dog. After 10 days, children were videotaped
for 10 minutes while playing in school grounds where a dog was
leashed. The trial found that children in schools receiving education
were significantly less likely to pat the dog without hesitation and try
to excite it (118/149 [79%] v 18/197 [9%]; RR 0.16, 95%
CI 0.064 to 0.20). In specific occupational groups: We found no
RCTs.

Harms: The RCT did not report on adverse effects.11

Comment: The RCT was brief and reported only the proxy outcome of behaviour
modification. The effect of such a programme on the incidence of
dog bites in the long term is unclear.

QUESTION What are the effects of measures to prevent
complications from mammalian bites?

OPTION IMMUNISATION AGAINST TETANUS

We found no evidence on the effects of tetanus toxoid or tetanus
immunoglobulin in preventing tetanus after human or animal bites.

Benefits: We found no systematic review. Tetanus toxoid: We found no RCTs
or cohort studies. Tetanus immunoglobulin: We found no RCTs or
cohort studies.

Harms: We found no evidence.
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Comment: General measures to prevent tetanus, such as cleaning the wound,
removing debris, excision (except on the face), irrigation, and
excision and removal of skin flaps around puncture wounds (see
glossary, p 2563), may be beneficial. However, we found no
evidence to confirm or refute this. We found no RCTs on the effects
of passive immunisation using tetanus immunoglobulin.

OPTION ANTIBIOTIC PROPHYLAXIS

The effects of antibiotic prophylaxis in preventing complications of
mammalian bites remain unclear. Limited evidence from one systematic
review found that, when all causes and sites of mammalian bite were
combined, there was no evidence of a difference in infection rate
between antibiotic prophylaxis and placebo. Meta-analysis according to
the site of the wound found that antibiotic prophylaxis reduced infections
of the hand only. One small RCT in the review found that in people with
human bites, antibiotic prophylaxis reduced the rate of infection
compared with placebo.

Benefits: We found one systematic review (search date 2001, 7 RCTs and 1
quasi-randomised controlled trial, 522 people bitten by dogs, cats,
or humans in the preceding 24 hours) comparing prophylactic
antibiotics versus placebo or no treatment.12 There was significant
heterogeneity between trials. The review found no significant differ-
ence in infection rate with antibiotic prophylaxis compared with
placebo after dog, cat, or human bites (OR 0.49, 95% CI 0.15 to
1.58; timescale not reported). When the results were analysed for
each wound site (hands, trunk, arms, or head/neck), antibiotic
prophylaxis significantly reduced infections of the hand only (3
RCTs: 2% with antibiotic prophylaxis v 28% with control; OR 0.10,
95% CI 0.01 to 0.86; NNT 4, 95% CI 2 to 50). Animal bites: The
review identified six RCTs of dog bites (463 people) and found no
significant difference in infection rate with antibiotic prophylaxis
compared with control (10/225 [4%] with antibiotic prophylaxis v

13/238 [5%] with control; OR 0.74, 95% CI 0.30 to 1.85). The
review identified one small RCT of cat bites (12 people), which
found no significant difference in infection rate with antibiotic
prophylaxis compared with control (4/6 [67%] with antibiotic
prophylaxis v 0/5 [0%] with control; P < 0.06).12 Human bites: The
review included one RCT of human bites (48 people with uncom-
plicated bites on the hand in the preceding 24 hours) comparing
oral cephalosporin versus intravenous cephalosporin plus penicillin
versus placebo. All participants received debridement, irrigation,
and sterile dressing and remained in hospital for 5 days. It found
that antibiotic prophylaxis by either route significantly reduced the
proportion of people with wound infection compared with placebo
(0/33 [0%] with oral or iv antibiotic prophylaxis v 7/15 [47%] with
placebo; P < 0.05; timescale not reported).12

Harms: The review did not report on adverse effects.12

Comment: Most of the RCTs were small and gave insufficient information about
allocation concealment and randomisation. Some studies were not
double blind, and four studies had withdrawal rates greater than
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10%.12 The effects of antibiotic prophylaxis in preventing complica-
tions of mammalian bites remain unclear. Only a few studies
analysed the effect of antibiotic prophylaxis on specific wound types
(lacerations, puncture [see glossary, p 2563], or avulsions).12

OPTION PRIMARY WOUND CLOSURE

One poor quality RCT comparing primary wound closure with no closure in
people with dog bites found no significant difference in the incidence of
infection, but the RCT was too small to exclude clinically important
effects.

Benefits: We found no systematic review. We found one RCT comparing
primary wound closure versus no closure (96 people bitten by dogs
in the preceding 24 hours).13 All wounds were debrided and
irrigated, and tetanus immunisation was updated, but no antibiotic
prophylaxis was given. In uncomplicated lacerations (see glossary,
p 2563), closure was performed by an experienced nurse; in
complicated lacerations closure was performed by a specialist
physician. The RCT found no difference in the incidence of infection
with closed compared with open wounds (7/92 [8%] with closed v

6/77 [8%] with open; RR 0.98, 95% CI 0.33 to 2.62; timescale not
reported). There were significantly more infections of the hand
compared with the rest of the body (69% v 31% of body), but there
was no difference between closure and non-closure groups in the
rate of hand infection (5/9 [56%] with closure v 4/9 [44%] with
non-closure).

Harms: The RCT did not report on adverse effects.13

Comment: Although the RCT found no increased risk of infection with primary
wound closure, further RCTs are required to confirm this conclusion,
and also to evaluate if wound closure of bites from a rabid animal
may increase the risk of rabies.

OPTION DEBRIDEMENT, IRRIGATION, AND DECONTAMINATION

We found no reliable studies assessing debridement, irrigation,
decontamination measures, or serum infiltration in the wound. However,
there is consensus that such measures are likely to be beneficial.

Benefits: We found no systematic review, RCTs, or good cohort studies.

Harms: We found no evidence.

Comment: It would be regarded as unethical to conduct an RCT comparing
debridement, irrigation, and decontamination versus no treatment.
There is consensus that such measures are likely to be beneficial.
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QUESTION What are the effects of treatments for infected
mammalian bites?

OPTION ANTIBIOTICS

We found no RCTs comparing antibiotics versus placebo for infected
mammalian bites; however, there is consensus that they are likely to be
beneficial. One RCT in people with infected and uninfected animal and
human bites found no significant difference in failure rate (which was
undefined) with penicillin, with or without dicloxacillin, compared with
amoxicillin/clavulanic acid.

Benefits: We found no systematic review. Versus placebo: We found
no RCTs. Versus other antibiotics: We found one RCT (61 people
bitten in the preceding 10 days; 48 by animals, 13 by humans)
comparing penicillin with or without dicloxacillin versus amoxicillin
(amoxycillin)/clavulanic acid.10 Treatment was given for 5 days in
people bitten less than 8 hours previously or in those without
clinical infection (34 people), and for 10 days in people bitten
more than 8 hours previously or with clinical infection (27 people).
All wounds received usual care and were left closed or open at
the discretion of the attending physician. The RCT found no
significant difference in failure rate (which was undefined) with
penicillin/dicloxacillin compared with amoxicillin/clavulanic acid
(1/31 [3%] with penicillin/dicloxacillin v 3/30 [10%] with
amoxicillin/clavulanic acid; RR 0.32, 95% CI 0.03 to 2.54; time-
scale not reported).

Harms: Adverse effects were significantly more common in people using
amoxicillin/clavulanic acid compared with penicillin/dicloxacillin
(3/30 [10%] penicillin/dicloxacillin v 13/31 [42%] with amoxicillin/
clavulanic acid; RR 4.2, 95% CI 1.5 to 7.4; NNH 3, 95% CI 2 to 19).
Diarrhoea was the most common adverse event (1/30 [3%]
with penicillin/dicloxacillin v 9/31 [29%] with amoxicillin/clavulanic
acid; RR 8.71, 95% CI 1.34 to 23.3; NNH 4, 95% CI 1 to 79).10

Comment: Interpretation of the results of the RCT is difficult as the main
outcome measure of “failure rate” was not defined. Also, failure
rates were not separated according to whether people had
infected or uninfected wounds at inclusion.10 We found no RCTs
comparing antibiotics versus placebo for infected mammalian
bites; however, there is consensus that they are likely to be
beneficial.

GLOSSARY

Abrasion The scraping or rubbing away of a small area of skin or mucous
membrane.

Laceration Occurs when the skin, soft tissues, or both are torn by the crushing and
shearing forces produced on impact; characterised by ragged, irregular margins,
surrounding contusion, marginal abrasion, and tissue bridging in the wound
depths.

Puncture A wound caused by perforation of the skin with a sharp point.
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Pressure sores
Search date May 2003

Nicky Cullum, E Andrea Nelson, and Jane Nixon

QUESTIONS

Effects of preventive interventions. . . . . . . . . . . . . . . . . . . . . . . . .2567
Effects of treatments . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .2570

INTERVENTIONS

PREVENTION
Beneficial
Foam alternatives (compared with

standard foam mattresses) .2567
Pressure relieving overlays on

operating tables. . . . . . . . .2567

Likely to be beneficial
Low air loss beds in intensive care

(compared with standard beds)
. . . . . . . . . . . . . . . . . . ...2567

Medical sheepskin overlays . .2569

Unknown effectiveness
Alternating pressure surfaces .2567
Different seat cushions . . . . .2567
Electric profiling beds . . . . . .2567
Low air loss hydrotherapy

beds . . . . . . . . . . . . . . . . .2567
Low tech constant low pressure

supports . . . . . . . . . . . . . .2567
Repositioning (regular

“turning”) . . . . . . . . . . . . .2569
Topical lotions and dressings .2569

Likely to be ineffective or harmful
Air filled vinyl boots with foot

cradle . . . . . . . . . . . . . . . .2567

TREATMENT
Likely to be beneficial
Air fluidised supports (compared

with standard care) . . . . . .2570

Unknown effectiveness
Alternating pressure surfaces .2570
Debridement . . . . . . . . . . . .2571
Electrotherapy. . . . . . . . . . . .2571
Hydrocolloid dressings (compared

with gauze soaked in saline or
hypochlorite) . . . . . . . . . . .2571

Low air loss beds . . . . . . . . .2570
Low level laser therapy . . . . .2571
Low tech constant low pressure

supports . . . . . . . . . . . . . .2570
Nutritional supplements. . . . .2571
Other dressings. . . . . . . . . . .2571
Seat cushions. . . . . . . . . . . .2570
Surgery . . . . . . . . . . . . . . . .2571
Therapeutic ultrasound . . . . .2571
Topical negative pressure. . . .2571
Topical phenytoin . . . . . . . . .2571

Key Messages

Prevention
¶ Foam alternatives (compared with standard foam mattresses) One

systematic review has found that foam alternatives to the standard hospital
foam mattress reduces the incidence of pressure sores over 10–14 days in
people at high risk. We found no evidence of a “best” foam alternative.

¶ Pressure relieving overlays on operating tables One systematic review has
found that the use of pressure relieving overlays on operating tables reduces
the incidence of pressure sores.

¶ Low air loss beds in intensive care (compared with standard beds) One
RCT in people in intensive care found that low air loss beds reduced the risk of
new pressure sores compared with standard intensive care beds.
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¶ Medical sheepskin overlays One RCT found that medical sheepskin overlays
reduced the incidence of pressure sores compared with standard treatment in
people aged 60 years or more who underwent orthopaedic surgery.

¶ Alternating pressure surfaces; different seat cushions; electric profiling
beds; low air loss hydrotherapy beds; low tech constant low pressure
supports; repositioning (regular “turning”); topical lotions and dressings
We found insufficient evidence about the effects of these interventions in
preventing pressure sores.

¶ Air filled vinyl boots with foot cradle One small RCT found that air filled vinyl
boots with foot cradles were associated with more rapid development of
pressure sores compared with hospital pillows.

Treatment
¶ Air fluidised supports (compared with standard care) We found limited

evidence from three RCTs that air fluidised supports healed more established
sores than standard care.

¶ Alternating pressure surfaces; debridement; electrotherapy; hydrocol-
loid dressings (compared with gauze soaked in saline or hypochlorite);
low air loss beds; low level laser therapy; low tech constant low pressure
supports; nutritional supplements; other dressings; seat cushions; sur-
gery; therapeutic ultrasound; topical negative pressure; topical pheny-
toin We found insufficient evidence on the effects of these interventions in
healing pressure sores.

DEFINITION Pressure sores (also known as pressure ulcers, bed sores, and
decubitus ulcers) may present as persistently hyperaemic, blis-
tered, broken, or necrotic skin and may extend to underlying
structures, including muscle and bone. Whether blanching or non-
blanching erythema constitute pressure sores is controversial.

INCIDENCE/
PREVALENCE

The most comprehensive data on prevalence and incidence come
from hospital populations. Studies have found a prevalence of
6–10% in National Health Service hospitals in the UK,1 and 8% in a
teaching hospital in the USA.2

AETIOLOGY/
RISK FACTORS

Pressure sores are caused by unrelieved pressure, shear, or friction;
they are most common below the waist and at bony prominences,
such as the sacrum, heels, and hips. They occur in all healthcare
settings. Increased age, reduced mobility, and impaired nutrition
emerge consistently as risk factors;3 however, the relative impor-
tance of these and other factors is uncertain.

PROGNOSIS The presence of pressure sores has been associated with a twofold
to fourfold increased risk of death in elderly people and people in
intensive care.4,5 However, pressure sores are a marker for under-
lying disease severity and other comorbidities rather than an inde-
pendent predictor of mortality.4

AIMS OF
INTERVENTION

To prevent pressure sore formation; heal existing pressure sores;
and improve quality of life.

OUTCOMES Incidence and severity of pressure sores; rate of change of area and
volume; and time to heal. Interface pressure recorded at various
anatomical sites is a surrogate outcome that is sometimes used in
studies of preventive interventions but has not yet been linked to
clinical outcomes.
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METHODS Clinical Evidence search and appraisal May 2003 after a search of
the Specialist Trials Register of the Cochrane Wounds Group (com-
piled by searching 19 electronic databases, including Medline,
Cinahl, BIDS, and Embase, and hand searching of journals and
conference proceedings). We reviewed all RCTs that used objective
clinical outcome measures. For many trials, we could not be sure
that the size of pressure sores was distributed evenly between
groups at baseline. Unequal distribution of wound size at baseline
would impact on all measures of wound healing. Ideally, studies of
treatment should stratify randomisation by initial wound area and
be of sufficient size to ensure even distribution of baseline wound
size. Many of the studies by manufacturers were in healthy people
who are not representative of clinical subjects, and these studies
have been excluded.

QUESTION What are the effects of preventive interventions?

OPTION PRESSURE RELIEVING SURFACES

One systematic review found that foam alternatives to the standard
hospital foam mattress reduced the incidence of pressure sores over
10–14 days in people at high risk. We found no evidence of a “best” foam
alternative. We found insufficient evidence on the effects of electric
profiling beds, different seat cushions, and constant low pressure
supports. The relative merits of alternating and constant low pressure,
and of the different alternating pressure surfaces are unclear. One RCT in
people in intensive care found that low air loss beds reduced the risk of
new pressure sores compared with standard beds. The systematic review
found that the use of pressure relieving overlays on operating tables
significantly reduced the incidence of pressure sores. One small RCT
found that air filled vinyl boots with foot cradles were associated with
more rapid development of pressure sores compared with hospital
pillows.

Benefits: We found one systematic review (search date 2000).6 Foam
alternatives versus standard hospital mattress: The systematic
review6 identified four RCTs (850 people), and we found one
subsequent RCT (101 people);7 all five RCTs were undertaken
primarily in elderly people in orthopaedic hospital wards. A meta-
analysis of the five RCTs (Cullum N, Nelson EA, Nixon J, personal
communication, 2002) found that foam alternatives to the stand-
ard hospital mattress significantly reduced the incidence of sores
over 10–14 days (RR 0.31, 95% CI 0.22 to 0.46; NNT 5, 95% CI 4
to 7).6,7 Different foam alternatives: The systematic review
identified five RCTs (795 people) that compared different foam
alternatives.6 One RCT (40 people) found that a foam and fibre
replacement that comprised five sections reduced the risk of a
patient developing a pressure sore compared with a 4 inch (10 cm)
thick dimpled foam (RR 0.42, 95% CI 0.18 to 0.90; NNT for 10–21
days’ treatment 3, 95% CI 2 to 25). The other RCTs were too small
to detect a difference between the foam alternatives. Electric
profiling beds: We found one RCT (70 people in medical or surgical
hospital wards), which compared an electrically operated profiling
bed that comprised four sections plus a pressure relieving foam
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mattress versus a standard hospital bed with pressure relieving
mattress (foam or alternating pressure). It found no significant
difference in the incidence of pressure sores up to 10 days (no one
who received either intervention developed a sore).8 The RCT may
have been underpowered to detect a clinically important difference.
Different seat cushions: The systematic review identified two
RCTs.6 The first RCT (53 people) compared slab foam versus
bespoke contoured foam cushions, and the other RCT (141 people)
compared a gel and foam wheelchair cushion versus a foam
cushion. The RCTs found no significant difference in the incidence of
pressure sores with different types of cushions after 5 months’ use
of a slab foam cushion and 3 months of the gel and foam cushion,
but they may have been too small to detect a clinically important
difference. Low tech constant low pressure supports: See
glossary, p 2573. The systematic review identified seven RCTs
(1451 people), which were too small or flawed to draw reliable
conclusions.6 Alternating pressure surfaces: The systematic
review identified nine RCTs (1242 people) that compared alternat-
ing pressure surfaces (see glossary, p 2573) versus standard foam
or constant low pressure supports.6 Most RCTs were too small to
rule out a clinically important difference in the prevention of pres-
sure sores. One RCT (327 people) found that an alternating pres-
sure surface significantly reduced the incidence of pressure sores
compared with a standard foam mattress (RR 0.32, 95% CI 0.14 to
0.72; NNT for 10 days’ treatment 11, 95% CI 6 to 34). Another RCT
(230 people) found that a range of alternating pressure surfaces
significantly reduced the incidence of pressure sores compared with
a range of constant low pressure supports after an average of 16
days. The other RCTs found no significant difference between
alternating pressure devices and constant low pressure supports
over periods ranging from 8 days to 3 months. Low air loss beds:
The systematic review identified one RCT (98 people).6 It found that
low air loss beds (see glossary, p 2573) in intensive care signifi-
cantly reduced the risk of new pressure sores compared with
standard intensive care beds (duration of trial not stated; RR 0.24,
95% CI 0.11 to 0.51; NNT 3, 95% CI 2 to 5). Low air loss
hydrotherapy beds: The systematic review identified one RCT (98
people with incontinence admitted to acute and long stay hospital
wards).6 Low air loss hydrotherapy beds (see glossary, p 2573)
significantly increased the risk of developing a pressure sore com-
pared with a range of support surfaces after 60 days (RR 3.6, 95%
CI 6.7 to 11.3). Pressure relieving overlays on the operating
table: The systematic review identified three RCTs.6 The first RCT
(446 people who had undergone elective major general, gynaeco-
logical, or vascular surgery) found that a pressure relieving viscoe-
lastic polymer pad significantly reduced the incidence of postopera-
tive pressure sores compared with a standard table after 8 days
(RR 0.52, 95% CI 0.32 to 0.83; NNT for intraoperative use 11,
95% CI 6 to 36). Meta-analysis of results from the two other RCTs
(368 people; Cullum N, Nelson EA, Nixon J, personal communica-
tion, 2001) found that an alternating pressure surface (used during
and for 7 days after surgery) significantly reduced the incidence of
pressure sores over 7 days compared with a gel pad (used during
surgery) plus a standard mattress (used for 7 days after surgery)
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(RR 0.20, 95% CI 0.06 to 0.65; NNT for seven days’ treatment 16,
95% 9 to 48). Whether the reduced incidence of pressure sores
was because of intraoperative or postoperative pressure relief, or
both, is unclear.6 Air filled vinyl boot with foot cradle: The
systematic review identified one small RCT (52 people), which
found that hospital pillows significantly reduced the rate of
developing pressure sores compared with a vinyl boot (air filled
with a built in foot cradle) (mean time to skin breakdown 10 days
v 13 days; P < 0.036 log rank test).6

Harms: The systematic review noted that hypothermia was found in a few
people who used low air loss hydrotherapy beds.6

Comment: Most RCTs were small and of poor quality, and few performed the
same comparison. Alternative foam mattresses comprised foam of
varying densities, often within the same mattress, and sometimes
were sculptured.

OPTION OTHER PREVENTIVE INTERVENTIONS

Systematic reviews found insufficient evidence about the effects of
repositioning (regular “turning”), topical lotions, or dressings. We found
limited evidence from one RCT that medical sheepskin overlays reduced
the incidence of pressure sores compared with standard treatment in
people aged 60 years or more who underwent orthopaedic surgery.

Benefits: Repositioning (regular “turning”): We found one systematic
review (search date 1995, three small RCTs, 56 people [see
comment below]), which found no significant difference in the
incidence of pressure sores between regular manual repositioning
and control treatment.9 We found no RCTs that evaluated place-
ment of people in different positions. Topical lotions and
dressings: We found one systematic review (search date 2000)
that identified two RCTs of topical lotions.10 One RCT (319 people)
that compared hexachlorophene (hexachlorophane) lotion versus
cetrimide lotion found no significant difference in the incidence of
new pressure sores over 3 weeks (OR 0.97, 95% CI 0.46 to 1.65;
no raw data reported). These results must be interpreted with
caution, because they were based on a completer analysis of 167
people. The other RCT (120 people) compared hexachlorophene
lotion versus an inert lotion and found no significant difference in
the proportion of people with changes in skin condition over 3
weeks. Medical sheepskin overlays: We found one systematic
review (search date 2000, one small, poor quality RCT, 36 people)6

and one subsequent RCT11 of sheepskin overlays compared with
standard treatment. The systematic review found no conclusive
evidence.6 The subsequent RCT (297 people aged ≥ 60 years who
underwent orthopaedic surgery) found that medical sheepskin
overlays plus standard pressure area care significantly reduced the
incidence of pressure sores over an unspecified period compared
with standard care alone (RR 0.30, 95% CI 0.17 to 0.51; NNT 5,
95% CI 4 to 9).11

Harms: We found no direct or indirect evidence of harm arising from
repositioning, topical lotions or dressings, or medical sheepskin
overlays.
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Comment: The RCTs identified by the reviews were small, of poor quality, and
few comparisons had been undertaken more than once.9,10 In one
of the RCTs of regular repositioning identified by the review,9 23
people were randomised to repositioning but only 10 people actu-
ally were repositioned regularly.

QUESTION What are the effects of treatments?

OPTION PRESSURE RELIEVING SURFACES

We found limited evidence from three RCTs that air fluidised supports
healed more established sores than standard care. We found insufficient
evidence on the effects of constant low pressure supports, alternating
pressure surfaces, low air loss beds, or seat cushions.

Benefits: We found one systematic review (search date 2000).6 Air fluidised
supports: The systematic review identified four RCTs (214 people)
that compared air fluidised supports (see glossary, p 2572) versus
standard care.6 Two RCTs (105 people in hospital) found that air
fluidised supports healed more established sores than standard
care (alternating pressure mattresses, regular changes of position,
sheepskin, gel pads, or limb protectors) after 15 days. The third RCT
(97 people being cared for at home) found no significant difference
after 36 weeks, although this RCT had a high withdrawal rate. The
fourth RCT (12 people who had undergone plastic surgery to repair
pressure sores) found no significant difference in rates of pressure
sore healing between air fluidised supports and dry flotation after 2
weeks. Low tech constant low pressure supports: See glossary,
p 2573. The systematic review identified one RCT (120 elderly
people with pressure sores in a nursing home) and found no
significant difference in rates of pressure sore healing between a
layered foam replacement mattress and a water mattress after 4
weeks. Alternating pressure surfaces: The systematic review
identified three RCTs.6 Two RCTs (182 older people with pressure
sores in hospital) found no significant differences in rates of
pressure sore healing with different alternating pressure mattresses
(see glossary, p 2573) after 4 and 18 weeks. The third RCT (32
older people in hospital and nursing homes) found no significant
difference in pressure sore healing between an alternating pressure
mattress and standard care after 2 weeks. Low air loss beds: The
systematic review identified two RCTs (133 people), which found no
significant difference in healing of pressure sores between low air
loss beds (see glossary, p 2573) and convoluted foam.6 We found
no RCTs that compared low air loss beds versus alternating pressure
or air fluidised supports. Seat cushions: The systematic review
identified one RCT (25 people) that compared seat cushions with
dry flotation versus alternating pressure and found no significant
difference in healing rates (mean healing time: 44 days with dry
flotation v 59 days with alternating pressure).6

Harms: The systematic review6 noted that, in one of the RCTs identified,12

hypothermia was found in a few people who used low air loss
hydrotherapy beds.
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Comment: People are unable to move in and out of bed independently when
they use air fluidised beds, and this limits the type of people for
whom they are suitable.

OPTION OTHER TREATMENTS

We found inconclusive evidence about the effects of hydrocolloid
dressings, other types of dressings, debridement, topical phenytoin,
surgery, nutritional supplements, electrotherapy, therapeutic ultrasound,
low level laser therapy, or topical negative pressure on healing rates of
pressure sores.

Benefits: Hydrocolloid dressings (compared with gauze soaked in saline
or hypochlorite): We found one systematic review (search date
1997, five RCTs; 396 wounds)13 and one subsequent RCT (32
people)14 of dressings or topical agents for pressure sores. Most
RCTs were small, of poor quality, and inconclusive. A meta-analysis
within the review found a significant benefit (wounds healed up to
75 days: 102/205 [50%] with hydrocolloid dressing v 59/191
[31%] with traditional dressings; OR 2.57, 95% CI 1.58 to 4.18),6

as did the subsequent RCT (relative volume of wound at 12 weeks
relative to 100% at baseline: 26% with hydrogel v 64% with saline;
P < 0.02). However, a subsequent meta-analysis (Cullum N, Nel-
son EA, Nixon J, personal communication, 2001) that used a more
conservative statistical technique found no significant difference in
healing of pressure sores (RR 1.63, 95% CI 0.97 to 2.75).14–19

Other dressings: We found one systematic review (search date
1997), which found nine RCTs (713 people) that compared hydro-
colloid versus other dressings and seven RCTs (463 people) that
compared other types of dressing.13 We found five subsequent
RCTs.20–24 The RCTs had weak methods and were too small to draw
reliable conclusions. Debridement: We found one systematic
review (search date 1998)25 and five subsequent RCTs.26–30 The
systematic review found no RCTs that compared debridement
versus no debridement.25 It identified 32 RCTs that compared
different debriding agents, but the studies were small, included a
range of wounds, and few comparisons were undertaken in more
than one RCT. The review concluded that there was insufficient
evidence to promote the use of any particular debriding agent over
another.25 The first subsequent RCT (23 people with 30 ulcers)
compared dextranomer paste (see glossary, p 2573) versus saline
soaked gauze and found no significant difference in the proportion
of sores ready for skin grafting within 15 days (5/15 [33%] with
dextranomer paste v 4/15 [27%] with saline; ARI +7%, 95% CI
–26% to +38%).26 The second subsequent RCT (43 people)
compared collagenase versus hydrocolloid dressings and found no
significant difference in healing (3 people in each group healed, no
denominator reported).27 The third subsequent RCT (24 women)
compared collagenase versus hydrocolloid for full thickness heel
sores and found that sores treated with collagenase healed signifi-
cantly more quickly, but no data that showed baseline equivalence
for wound size were given.28 The fourth subsequent RCT (21
people), which compared papain plus urea versus collagenase,
found no significant difference in healing rates over 4 weeks.29 The
fifth subsequent RCT (135 people) found no significant difference
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between collagenase and fibrinolysin plus deoxyribonuclease for
healing at 4 weeks (decrease ≥ 25% in necrotic wound area: 37/60
[62%] with collagenase v 35/61 [57%] with fibrinolysin plus deox-
yribonuclease; P = 0.115 across five classifications of wound
change).30 Topical phenytoin: We found one RCT (48 patients)
that compared topical phenytoin suspension (100 mg capsule in
5 mL saline) with hydrocolloid dressings or antibiotic ointment as a
treatment for partial thickness pressure sores.31 Topical phenytoin
significantly increased the healing rate compared with hydrocolloid
dressings or antibiotic ointment (mean time to healing 35.3 ± 14.3
days with phenytoin v 51.8 ± 19.6 days with hydrocolloid v

53.8 ± 8.5 days with antibiotic; P < 0.005 for both comparisons),
but no data that showed baseline equivalence for wound size were
presented.31 Surgery: We found no RCTs of surgical treatments for
pressure sores. Nutritional supplements: We found two RCTs that
looked at supplementation with ascorbic acid for healing of pres-
sure sores.32,33 One small RCT (20 people undergoing surgery for
pressure sores) found that ascorbic acid supplementation (500 mg
twice daily) improved healing rates compared with placebo after 1
month.32 A larger RCT (88 people) found no significant difference in
healing rates between ascorbic acid 500 mg twice daily and 10 mg
twice daily over 12 weeks.33 We found no RCTs of the effects of
parenteral nutrition or hyperalimentation on wound healing.
Electrotherapy: We found one systematic review (search date
2000; 3 RCTs).6 Two of the RCTs (91 pressure sores) were suitable
for meta analysis, which found that electrotherapy (see glossary,
p 2573) significantly increased healing compared with sham
therapy after about 3–5 weeks (RR 7.92, 95% CI 2.4 to 26.3). The
third RCT included in the review found similar results after 4 weeks
(percentage area of pressure sore healed: 49.8% with electro-
therapy v 23.4% with sham; P = 0.042).34 These RCTs were small,
however, and had important weaknesses in their methods. Results
therefore should be interpreted with caution. Therapeutic
ultrasound: We found one systematic review (search date 1999,
three RCTs, 140 people).35 None of the three RCTs found any
evidence of improved pressure sore healing with ultrasound therapy
(see glossary, p 2573) compared with no ultrasound therapy. Low
level laser therapy: We found one systematic review (search date
1998, 1 RCT, 18 people) of low level laser therapy (see glossary,
p 2573) in pressure sores; it found no evidence of benefit.36

Topical negative pressure: We found one systematic review
(search date 2000, two small RCTs, one of which included 34
people with pressure sores).37 The review found no clear evidence
of improved healing of pressure sores with topical negative pressure
(see glossary, p 2573) compared with no topical negative pressure.

Harms: We found no reports on harms with these treatments.

Comment: Overall, the evidence that relates to these treatments is poor.

GLOSSARY

Air fluidised supports Membranes that cover a layer of particles that are fluidised
by having air forced through them. The airflow can be turned off, which makes the
surface solid again, to allow the person to be moved. People find it difficult to get
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in and out of these beds independently; therefore, they are usually reserved for
people who spend most of the day in bed.
Alternating pressure surfaces Mattresses or overlays made of one or two layers
of parallel air sacs. Alternate sacs are inflated and deflated, which provides
alternating pressure and release for each area of skin.
Dextranomer paste Anhydrous, porous beads 0.1–0.3 mm in diameter. These
beads are hydrophilic and absorb and adsorb exudate, wound debris, and bacteria,
depending on particle size.
Electrotherapy The application of electrical fields by placing electrodes near a
wound. Treatments include pulsed electromagnetic therapy, low intensity direct
current, negative polarity and positive polarity electrotherapy, and alternating
polarity electrotherapy.
Low air loss beds Mattresses that comprise inflatable upright sacs of semi-
permeable fabric. Inflation of the sacs increases the area of contact between the
individual and the support surface and reduces the pressure on the skin. People
find it difficult to get in and out of these beds independently; therefore, they are
usually reserved for people who spend most of the day in bed.
Low air loss hydrotherapy beds A mattress that comprises cushions covered by
a permeable, fast drying filter sheet, through which air is circulated. The bed also
contains a urine collecting device.
Low level laser therapy Also known as low intensity or low power therapy. It is
thought to work by inducing a photochemical response to laser light, which results
in biochemical alterations in cells and physiological changes.
Low or high tech constant low pressure supports Mattresses, overlays, and
cushions made of high density or contoured foam or filled with fibre, gel, water,
beads, or air. They increase the area of contact between the person and the support
surface and thus reduce the pressure at the interface. See also air fluidised
supports, low air loss beds, and low air loss hydrotherapy beds.
Therapeutic ultrasound The application of ultrasound to a wound with a trans-
ducer and water based gel. The power of ultrasound waves used in wound healing
is low to avoid heating the tissues.
Topical negative pressure Negative pressure (suction) applied to a wound
through an open cell dressing (for example, foam or felt).

Substantive changes
Other treatments Two RCTs added;24,30 conclusions unchanged.
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Venous leg ulcers
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QUESTIONS

Effects of treatments . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .2578
Effects of interventions to prevent recurrence . . . . . . . . . . . . . . . .2587

INTERVENTIONS

TREATMENT
Beneficial
Compression . . . . . . . . . . . .2578
Pentoxifylline . . . . . . . . . . . .2583

Likely to be beneficial
Cultured allogenic bilayer skin

replacement . . . . . . . . . . .2581
Flavonoids . . . . . . . . . . . . . .2583
Peri-ulcer injection of

granulocyte–macrophage colony
stimulating factor . . . . . . .2584

Sulodexide . . . . . . . . . . . . .2584
Systemic mesoglycan . . . . . .2584

Unknown effectiveness
Antimicrobial agents . . . . . . .2581
Aspirin . . . . . . . . . . . . . . . .2584
Debriding agents. . . . . . . . . .2581
Foam, film, or alginate

(semi-occlusive) dressings versus
simple dressings in the presence
of compression . . . . . . . . .2581

Intermittent pneumatic
compression . . . . . . . . . . .2580

Low level laser treatment . . . .2586
Oral rutosides . . . . . . . . . . .2584
Oral zinc. . . . . . . . . . . . . . . .2584
Skin grafting . . . . . . . . . . . . .2585

Thromboxane �2 antagonists .2584
Topical calcitonin gene related

peptide plus vasoactive intestinal
polypeptide . . . . . . . . . . . .2581

Topical keratinocyte growth
factor 2 . . . . . . . . . . . . . .2581

Topical mesoglycan . . . . . . . .2581
Topical negative pressure. . . .2581
Ultrasound . . . . . . . . . . . . . .2583
Vein surgery . . . . . . . . . . . . .2585

Unlikely to be beneficial
Hydrocolloid dressings versus

simple low adherent dressings in
the presence of
compression . . . . . . . . . . .2581

Topically applied autologous
platelet lysate . . . . . . . . . .2581

PREVENTING RECURRENCE
Beneficial
Compression . . . . . . . . . . . .2587

Unknown effectiveness
Rutoside . . . . . . . . . . . . . . .2588
Stanozolol . . . . . . . . . . . . . .2588
Vein surgery . . . . . . . . . . . . .2588

See glossary, p 2588

Key Messages

Treatment
¶ Compression One systematic review has found that compression heals more

venous leg ulcers than no compression. We found insufficient evidence from
RCTs to compare the effects of different types of multilayer compression, or
multilayer high compression versus short stretch bandages. One systematic
review found that multilayer compression increased ulcer healing compared
with single layer bandages.

¶ Pentoxifylline One systematic review and two subsequent RCTs have found
that oral pentoxifylline increases the proportion of ulcers healed over 6–12
months compared with placebo.
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¶ Cultured allogenic bilayer skin replacement One RCT found that cultured
allogenic bilayer skin replacement increased the proportion of ulcers healed
after 6 months compared with a non-adherent dressing.

¶ Flavonoids Two RCTs found that flavonoids increased ulcer healing compared
with placebo or standard care.

¶ Peri-ulcer injection of granulocyte–macrophage colony stimulating fac-
tor (GM-CSF) One RCT found that peri-ulcer injection of GM-CSF increased the
proportion of ulcers healed after 13 weeks’ treatment compared with placebo.

¶ Sulodexide Two RCTs found that sulodexide plus compression increased the
proportion of ulcers healed after 60–90 days’ treatment compared with
compression alone.

¶ Systemic mesoglycan One RCT found that systemic mesoglycan plus com-
pression increased the proportion of ulcers healed after 24 weeks’ treatment
compared with compression alone.

¶ Antimicrobial agents; aspirin; debriding agents; foam, film, or alginate
(semi-occlusive) dressings versus simple dressings in the presence of
compression; intermittent pneumatic compression; low level laser
treatment; oral rutosides; oral zinc; skin grafting; thromboxane �2
antagonists; topical calcitonin gene related peptide plus vasoactive
intestinal polypeptide; topical keratinocyte growth factor 2; topical
mesoglycan; topical negative pressure; ultrasound; vein surgery We
found insufficient evidence about the effects of these interventions on ulcer
healing.

¶ Hydrocolloid dressings versus simple low adherent dressings in the
presence of compression One systematic review found that, in the presence
of compression, hydrocolloid dressings did not heal more venous leg ulcers
than simple, low adherent dressings.

¶ Topically applied autologous platelet lysate One RCT found no significant
difference in time to healing of ulcers after 9 months between topically applied
autologous platelet lysate and placebo.

Preventing recurrence
¶ Compression We found limited evidence that compression reduced recur-

rence, and that non-compliance with compression is a risk factor for recur-
rence.

¶ Rutoside; stanozolol; vein surgery We found insufficient evidence about the
effects of these interventions on ulcer recurrence.

DEFINITION Definitions of leg ulcers vary, but the following is widely used: loss of
skin on the leg or foot that takes more than 6 weeks to heal. Some
definitions exclude ulcers confined to the foot, whereas others
include ulcers on the whole of the lower limb. This review deals with
ulcers of venous origin in people without concurrent diabetes
mellitus, arterial insufficiency, or rheumatoid arthritis.

INCIDENCE/
PREVALENCE

Between 1.5 and 3/1000 people have active leg ulcers. Prevalence
increases with age to about 20/1000 in people aged over 80
years.1

AETIOLOGY/
RISK FACTORS

Leg ulceration is strongly associated with venous disease. However,
about a fifth of people with leg ulceration have arterial disease,
either alone or in combination with venous problems, which may
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require specialist referral.1 Venous ulcers (also known as varicose or
stasis ulcers) are caused by venous reflux or obstruction, both of
which lead to poor venous return and venous hypertension.

PROGNOSIS People with leg ulcers have a poorer quality of life than age matched
controls because of pain, odour, and reduced mobility.2 In the UK,
audits have found wide variation in the types of care (hospital
inpatient care, hospital clinics, outpatient clinics, home visits), in
the treatments used (topical agents, dressings, bandages, stock-
ings), in healing rates, and in recurrence rates (26–69% in 1
year).3,4

AIMS OF
INTERVENTION

To promote healing; to reduce recurrence; to improve quality of life,
with minimal adverse effects.

OUTCOMES Ulcer area; number of ulcers healed; number of ulcer free limbs;
recurrence rates; number of new ulcer episodes; number of ulcer
free weeks or months; number of people who are ulcer free;
frequency of dressing/bandage changes; quality of life; adverse
effects of treatment.

METHODS Clinical Evidence search and appraisal March 2003.

QUESTION What are the effects of treatments?

OPTION COMPRESSION

One systematic review has found that compression heals more venous
leg ulcers than no compression. We found insufficient evidence from
RCTs to compare the effects of different types of multilayer compression,
or multilayer high compression versus short stretch bandages. One
systematic review found that multilayer compression increased ulcer
healing compared with single layer bandages.

Benefits: Compression versus no compression: We found one systematic
review (search date 2000, 6 RCTs, 260 people) comparing com-
pression versus no compression.5 It found that compression (e.g.
elastomeric multilayer high compression bandages, short stretch
bandages, double layer bandages, compression hosiery, or Unna’s
boot — see glossary, p 2589) healed more venous leg ulcers than
no compression (e.g. dressing alone). The RCTs were heterogene-
ous, using different forms of compression in different settings and
populations. The results were not pooled. The results of individual
RCTs consistently favoured compression. Elastomeric versus
non-elastomeric multilayer compression: The systematic
review5 identified three RCTs (273 people), and we found one
subsequent RCT (112 people)6 comparing elastomeric multilayer
high compression bandages versus non-elastomeric multilayer
compression. Meta-analysis of all four RCTs (Nelson EA, Cullum N,
Jones J, personal communication, 2002) found no significant
difference in the proportion of people whose ulcers healed with
12–26 weeks of high compression compared with non-high com-
pression bandages (RR 1.30, 95% CI 0.94 to 1.82). Multilayer
high compression versus short stretch bandages: The system-
atic review5 identified four small RCTs (search date 2000, 167
people), and we identified one subsequent RCT (112 people).7 The
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systematic review found no significant difference in healing rates
between multiplayer high compression and short stretch band-
ages (RR 1.10, 95% CI 0.78 to 1.55).5 Meta-analysis of all five
RCTs (Nelson EA, Cullum N, Jones J, personal communication,
2003; 279 people) found no significant difference in healing rates
between multilayer high compression and short stretch bandages
(RR 1.0, 95% CI 0.81 to 1.24). The lack of power in these small
studies means that a clinically important difference cannot be
excluded. Multilayer high compression versus single layer
bandage: The systematic review identified four RCTs (280 people)
comparing multilayer high compression versus a single layer of
bandage.5 It found a significant increase in the proportion of
people whose reference ulcer had healed with multilayer compres-
sion compared with single layer bandages (82/139 [59%] v

59/141 [42%]; RR 1.41, 95% CI 1.12 to 1.77; NNT for variable
periods of treatment 6, 95% CI 4 to 18) (see table 1, p 2591).
Multilayer high compression versus each other: The
systematic review identified three RCTs (285 people) comparing
different elastic layered bandage regimens versus four layer band-
age regimens, and we found two subsequent RCTs (294 peo-
ple).5,8,9 Meta-analysis of all five RCTs (Nelson et al, personal
communication, 2003) found no significant difference in healing
rates between the systems (RR for healing 0.98, 95% CI 0.89 to
1.09).

Harms: High levels of compression applied to limbs with insufficient arterial
supply, or inexpert application of bandages, can lead to tissue
damage and, at worst, amputation.10 Complication rates were
rarely reported in RCTs. One observational study (194 people) found
that four layer compression bandaging for several months was
associated with toe ulceration in 12 (6%) people.11

Comment: People thought to be suitable for high compression bandages are
those with clinical signs of venous disease (ulcer in the gaiter
region, from the upper margin of the malleolus to the bulge of the
gastrocnemius; staining of the skin around an ulcer; or eczema), no
concurrent diabetes mellitus or rheumatoid arthritis, and adequate
arterial supply to the foot as determined by ankle/brachial pressure
index. The precise ankle/brachial pressure index below which com-
pression is contraindicated is often quoted as 0.8; however, many
RCTs used the higher cut off of 0.9.5 Effectiveness is likely to be
influenced by the ability of those applying the bandage to generate
safe levels of compression. Bandages may be applied by the person
with the leg ulcer, their carer, nurse, or doctor. We found no
comparisons of healing rates between specialist and non-specialist
application of compression. Training improves bandaging technique
among nurses.12 Bandages containing elastomeric fibres can be
applied weekly as they maintain their tension over time. Bandages
made of wool or cotton, or both, such as short stretch bandages,
may need to be reapplied more frequently as they do not maintain
their tension.
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OPTION INTERMITTENT PNEUMATIC COMPRESSION

We found insufficient evidence from one small RCT about the effects of
intermittent pneumatic compression compared with compression
bandages. One RCT found that intermittent pneumatic compression plus
compression bandaging improved ulcer healing at 3 months compared
with compression bandaging alone, but two other RCTs found no
significant difference in healing at 6 months.

Benefits: Intermittent pneumatic compression versus compression
bandaging: We found two systematic reviews (search dates 2001,
1 RCT, 16 people).13,14 The RCT found no significant difference in
the proportion of people with healed ulcers over 2–3 months
between intermittent pneumatic compression (see glossary,
p 2588) and compression (0/10 v 0/6), but the RCT was probably
too small to exclude a clinically important difference. Intermittent
pneumatic compression plus compression bandaging versus
compression bandaging alone: We found two systematic reviews
(search dates 2001).13,14 The more comprehensive review identi-
fied three small RCTs (115 people).13 It did not perform a meta-
analysis because of clinical and methodological heterogeneity
among the trials. The first RCT (45 people) found that intermittent
pneumatic compression plus graduated compression stockings
significantly increased the proportion of people with healed ulcers at
3 months compared with graduated compression stockings alone
(10/21 [48%] v 1/24 [4%]; RR 11.4, 95% CI 1.6 to 82). The
second RCT (53 people) found no significant difference between
intermittent pneumatic compression plus elastic stockings and
Unna’s boot (see glossary, p 2589) in the proportion of people
healed at 6 months (20/28 [71%] v 15/20 [75%]; RR 0.95, 95%
CI 0.67 to 1.34). The third RCT (22 people) found no significant
difference in healing at 6 months between intermittent pneumatic
compression plus Unna’s boot and Unna’s boot alone (12/12
[100%] v 8/10 [80%]; RR 1.25, 95% CI 0.92 to 1.70).13

Harms: The RCTs identified by the review gave no information on adverse
effects.13

Comment: Availability may vary widely in different healthcare settings. Treat-
ment can be delivered in the home, in outpatient clinics, or in the
hospital ward. RCTs have evaluated the use of intermittent pneu-
matic pressure for 1 hour twice weekly and 3–4 hours daily. Treat-
ment requires resting for 1–4 hours daily, which may reduce quality
of life. One RCT (45 people) identified by a systematic review found
that a few people were not able to use the pump for 4 hours every
day.14

OPTION DRESSINGS AND TOPICAL AGENTS

One systematic review found insufficient evidence on the effects of
semi-occlusive dressings (foam, film, or alginate) compared with simple
dressings, in the presence of compression. The review found that, in the
presence of compression, hydrocolloid dressings did not heal more
venous leg ulcers than simple, low adherent dressings. The review found
insufficient evidence from small, heterogeneous RCTs about the effects
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of topical agents, such as growth factors, compared with inert
comparators. One RCT found that cultured allogenic bilayer skin
replacement increased complete ulcer healing at 6 months compared
with simple dressings. One small RCT found no significant difference in
the proportion of people with healed ulcers after 12 weeks iontophoretic
treatment with calcitonin gene related peptide plus vasoactive intestinal
polypeptide versus placebo. One RCT found no significant difference after
9 months in time to healing between topical autologous platelet lysate
and placebo. We found insufficient evidence from one small RCT to
compare topical mesoglycan versus placebo. One RCT found no
significant difference in ulcer healing between topical keratinocyte
growth factor 2 and placebo after 12 weeks. One systematic review found
insufficient evidence on the effects of topical negative pressure. One
systematic review found insufficient evidence on the effects of
antimicrobial agents compared with placebo or standard care. One
systematic review found insufficient evidence on the effects of debriding
agents compared with traditional dressings.

Benefits: Foam, film, or alginate (semi-occlusive) dressings compared
with simple dressings, in the presence of compression: We
found one systematic review (search date 1997, 5 RCTs) comparing
semi-occlusive dressings (foam, film, alginates) versus simple
dressings (such as paraffin-tulle or knitted viscose dressings).15 Two
comparisons of foam dressings versus simple dressings; two of film
dressings versus simple dressings; and one comparing an alginate
versus a simple dressing found no evidence of benefit. However, the
RCTs were too small (10–132 people, median 60) to detect
anything but a very large difference in effectiveness. Hydrocolloid
(occlusive) dressings compared with simple low adherent
dressings, in the presence of compression: We found one
systematic review (search date 1997), which identified nine RCTs
comparing hydrocolloid dressings versus simple dressings in the
presence of compression.15 A pooled analysis of seven RCTs (714
people) found no evidence of benefit. Comparisons between
occlusive or semi-occlusive dressings: The same systematic
review identified 12 small RCTs comparing different occlusive or
semi-occlusive dressings.15 It found no significant difference in
healing rates between dressings, or insufficient data were provided
to calculate their significance. We found one subsequent RCT
comparing hydrocolloid versus hydrocellular dressings, which found
no significant difference in healing rates.16 Topical agents (e.g.
growth factors) versus inert comparators: The same systematic
review identified 16 RCTs comparing topical agents (such as growth
factors, cell suspensions, oxygen free-radical scavengers) versus
either placebo or standard care in the treatment of venous leg
ulcers.15 It found insufficient evidence to recommend any topical
agent. The studies were small (9–233 people, median 45) and
heterogeneous; therefore, results could not be pooled. We found
five subsequent RCTs, which are described below.17–21 Cultured
allogenic bilayer skin replacement versus non-adherent
dressing: The first subsequent RCT (293 people) found that a
cultured allogenic bilayer skin replacement (see glossary, p 2588),
containing both epidermal and dermal components, significantly
increased the proportion of ulcers healed completely in 6 months
compared with a non-adherent dressing (92/146 [63%] v 63/129
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[49%]; RR 1.29, 95% CI 1.04 to 1.60; NNT for 6 months’ treat-
ment 7, 95% CI 4 to 41) (see table 1, p 2591).17 Topical
calcitonin gene related peptide plus vasoactive intestinal
polypeptide versus placebo: The second subsequent RCT (66
people) compared calcitonin (salcatonin) gene related peptide plus
vasoactive intestinal polypeptide administered by iontophoresis
(see glossary, p 2588) with placebo iontophoresis.18 It found no
significant difference in the proportion of people with healed ulcers
after 12 weeks’ treatment (11/33 [37%] v 6/33 [28%]; RR 1.83,
95% CI 0.77 to 4.38), but may have been too small to exclude a
clinically important difference.18 Topical mesoglycan: The third
subsequent RCT (40 people) of topically applied mesoglycan, a
profibrinolytic agent, found no evidence of benefit.19 Topically
applied autologous platelet lysate: The fourth subsequent RCT
(86 people) found no difference after 9 months in time to healing
between topical autologous platelet lysate and placebo.20 Topical
recombinant human keratinocyte growth factor 2: The fifth
subsequent RCT (94 people) compared topically applied recom-
binant human keratinocyte growth factor 2 (repifermin 20 or 60
�g/cm2) versus placebo (beneath compression).21 The RCT found
no significant difference in rates of complete ulcer healing ulcers
between human keratinocyte growth factor 2 and placebo after
12 weeks (32% with 20 �g dose v 38% with 60 �g dose v 29% with
placebo, for all doses of human keratinocyte growth factor 2 v

placebo P = 0.57). Topical negative pressure: We found one
systematic review (search date 2000, 2 small RCTs, 34 people).22

One of the RCTs included some people with venous leg ulcers. It
found no clear evidence of benefit of topical negative pressure (see
glossary, p 2589), but the RCTs may have been too small to exclude
a clinically important difference in outcomes. Antimicrobial
agents versus placebo or standard care: We found one system-
atic review (search date 1997, 14 RCTs) comparing antimicrobial
agents versus either placebo agents or standard care.23 The RCTs
were small (25–153 people, median 56), of poor quality, and no
firm conclusions could be drawn. Debriding agents: We found one
systematic review (search date 1997) comparing debriding agents
versus traditional agents.24 The review did not perform a meta-
analysis specifically in people with venous leg ulcers.24 Six RCTs
(277 people) identified by the review compared dextranomer
polysaccharide bead dressings with traditional dressings, but only
two RCTs reported complete ulcer healing. Data pooling of these
RCTs (137 ulcers) found no significant difference in the proportion
of ulcers completely healed over 3 weeks (RR 2.15, 95% CI 0.34 to
13.3), but the size of the trials meant that a clinically important
difference cannot be excluded (Nelson EA, Cullum N, Jones J,
personal communication, 2002). Seven RCTs (451 people) identi-
fied by the review compared cadexomer iodine with traditional
dressings, but only three RCTs reported complete ulcer healing.
Data pooling of these RCTs (181 ulcers) found that cadexomer
iodine healed significantly more ulcers than traditional dressings
(31/60 v 15/75; RR 2.03, 95% CI 1.21 to 3.43), but the ulcers
were smaller in people treated with cadexomer iodine, and results
must be treated with caution as four RCTs could not be included in
the data pooling. Two RCTs identified by the review compared
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enzymatic preparations with traditional dressings (52 ulcers) and
found no evidence of a difference in ulcer healing rates.24 Four RCTs
identified by the review compared debriding agents versus each
other, two compared cadexomer iodine versus dextranomer (69
people), one compared cadexomer iodine versus hydrogel (95
people), and one compared dextranomer versus hyaluronic acid (50
people). The RCTs found no significant difference in ulcer healing
with different debriding agents, but may have been too small to
detect a clinically important difference.24

Harms: It is unlikely that low adherent primary wound dressings cause
harm, although dressings containing iodine may affect thyroid
function if used over large surface areas for extended periods.25

Many people (50–85%) with venous leg ulcers have contact sensi-
tivity to preservatives, perfumes, or dyes.26 Topical recombinant
human keratinocyte growth factor 2: One RCT (94 people) found
no significant difference in adverse effects (leg pain, pruritus, skin
ulcer, rash abrasion, reopening of venous ulcer) between repifermin
and placebo.21 However, this study may have lacked power to
detect a clinically important difference between groups.

Comment: Simple primary dressings maintain a moist environment beneath
compression bandages by preventing loss of moisture from the
wound.27

OPTION ULTRASOUND

One systematic review found insufficient evidence about the effects of
therapeutic ultrasound in the treatment of venous leg ulcers.

Benefits: We found one systematic review (search date 1999, 7 RCTs, 470
people) comparing therapeutic ultrasound (see glossary, p 2589)
with no ultrasound or sham ultrasound for venous leg ulcers.28

Ultrasound improved ulcer healing in all studies, but a significant
difference was found in only four of the seven RCTs, and heteroge-
neity precluded pooling the seven RCTs.

Harms: Mild and severe erythema, local pain, and small areas of bleeding
were reported in trials included in the review.29,30

Comment: None.

OPTION SYSTEMIC DRUG TREATMENTS

One systematic review and two subsequent RCTs have found that oral
pentoxifylline increases ulcer healing over 6–12 months in people
receiving compression compared with placebo. Two RCTs found that
flavonoids increased the proportion of ulcers healing compared with
placebo or standard care. One RCT found that injections of granulocyte
macrophage-colony stimulating factor increased complete healing
compared with placebo. Two RCTs found that sulodexide plus
compression increased the proportion of ulcers healed after 60–90 days’
treatment compared with compression alone. One RCT found that
systemic mesoglycan plus compression increased the proportion of
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ulcers healed after 24 weeks treatment compared with compression
alone. RCTs found insufficient evidence on the effects of oral
thromboxane �2 antagonists, aspirin, oral rutosides, or oral zinc
supplements.

Benefits: Pentoxifylline: We found one systematic review (search date
2001, 9 RCTs, 572 people)31 and two subsequent RCTs.32,33 The
systematic review compared pentoxifylline (oxpentifylline)
(1200 mg or 2400 mg daily) versus placebo or versus other treat-
ments, with or without compression.31 It found that, in the presence
of compression, pentoxifylline significantly increased the proportion
of people with healed ulcers over 8–24 weeks compared with
placebo (5 RCTs: 155/243 [64%] v 96/204 [47%]; RR 1.30, 95%
CI 1.10 to 1.54; NNT for 6 months’ treatment 6, 95% CI 4 to 14)
(see table 1, p 2591). One RCT identified by the review found no
evidence of benefit for pentoxifylline compared with defibrotide in
people receiving compression.31 The two subsequent RCTs com-
pared pentoxifylline (400 mg three times daily) and placebo in
people receiving compression.32,33 The first RCT (172 people, 160
analysed) found that pentoxifylline for 6 months significantly
increased rates of complete healing compared with placebo (55/82
[67%] with pentoxifylline v 24/78 [30.7%] with placebo;
P < 0.02).31 The second subsequent RCT (85 people, 80 analysed)
found that pentoxifylline for 12 months significantly increased rates
of complete healing compared with placebo (complete healing:
36/41 [88%] with pentoxifylline v 17/39 [44%] with placebo;
P < 0.02).33 Flavonoids: We found two RCTS, which compared
micronised purified flavonoid fraction 1 g/day plus standard care
with standard management alone.34,35 When pooled in a random
effects model (Nelson EA, Cullum N, Jones J, personal communi-
cation, 2001), flavonoids healed significantly more ulcers than
placebo (100/206 [48%] with flavonoids v 53/189 [28%] with
placebo; RR 1.80, 95% CI 1.20 to 2.70).34,35 Peri-ulcer injection
of granulocyte macrophage–colony stimulating factor versus
placebo: One RCT (60 people) found that a 4 week course of
injections around the ulcer of granulocyte–macrophage colony
stimulating factor (400 �g) significantly increased the proportion of
people whose ulcers had completely healed after 13 weeks’ treat-
ment compared with placebo (23/39 [59%] v 4/21 [19%]; RR 3.21,
95% CI 1.23 to 8.34; NNT for 13 weeks’ treatment 2, 95% CI 1 to
7) (see table 1, p 2591).36 Sulodexide: We found two RCTs (330
people).37,38 They found that sulodexide (daily im injection for 20 or
30 days and then orally for 70 or 30 days) plus compression
treatment significantly increased the proportion of ulcers healed
after 60–90 days’ treatment compared with compression alone
(33% with compression alone v 54% with sulodexide plus compres-
sion; RR for healing 1.65, 95% CI 1.27 to 2.15; NNT 4, 95% CI 3 to
9) (Nelson EA, Cullum N, Jones J, personal communication 2003)
(see table 1, p 2591).37,38 Systemic mesoglycan: We found one
RCT (183 people) comparing systemic mesoglycan (daily im injec-
tion for 21 days and then orally for 21 weeks) plus compression
versus placebo plus compression.39 It found that systemic mesogly-
can significantly increased the proportion of people with healed
ulcers after 24 weeks’ treatment compared with placebo (82/92
[89%] v 69/91 [76%]; RR 1.17, 95% CI 1.03 to 1.35).
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Thromboxane �2 antagonists: We found one RCT (165 people) of
an oral thromboxane �2 antagonist versus placebo. It found no
significant difference in the proportion of ulcers healed (54% v

55%).40 Oral zinc: We found one systematic review (search date
1997, 5 RCTs, 151 people) comparing daily doses of 440–660 mg
oral zinc sulphate versus placebo. The review found no evidence of
benefit for oral zinc.41 Aspirin: We found one small RCT of aspirin
(300 mg daily, enteric coated) versus placebo. It found aspirin
increased ulcer healing rates compared with placebo (38% v 0%),
but the RCT had several methodological weaknesses so the result
should be treated with caution.42 Rutosides: We found one report
of two RCTs.43 The RCTs (total of 119 people) compared two
different doses of oral hydroxyethyl rutosides (500 mg and
1000 mg twice daily) with placebo.43 The RCTs found no significant
difference between either dose of rutosides and placebo in rates of
complete ulcer healing at 12 weeks (1 RCT, 55 people, 48 ana-
lysed: 12/23 [52%] with 1 g/day rutoside v 7/25 [28%] with
placebo, P = 0.087; results for the other RCT were not reported).
The RCTs may have been too small to detect a clinically important
difference.

Harms: Pentoxifylline: The systematic review of pentoxifylline found that
pentoxifylline increased adverse effects compared with placebo,
although the difference was not significant (RR 1.25, 95% CI 0.87
to 1.80).30 Nearly half of the adverse effects were gastrointestinal
(dyspepsia, vomiting, or diarrhoea). Adverse effects of flavonoids,
such as gastrointestinal disturbance, were reported in 10% of
people. Rutosides: One report of two RCTs (119 people) found no
significant difference in adverse effects between rutosides and
placebo (no details were presented).43 However, they may have
lacked power to detect a clinically important difference between the
groups.

Comment: Sulodexide is not widely available, and daily injections may be
unacceptable to some people.

OPTION VEIN SURGERY

One RCT found insufficient evidence of the effects of vein surgery on
ulcer healing.

Benefits: We found no systematic review. We found one RCT (47 people)
comparing vein surgery (perforator ligation) versus no surgery or
surgery plus skin grafting.44 It found no difference in the proportion
of ulcers healed after 1 year, or in the rate of ulcer healing. The RCT
may have been too small to rule out a beneficial effect.

Harms: Vein surgery carries the usual risks of surgery and anaesthesia.

Comment: Several operative approaches are commonly used, including perfo-
rator ligation, saphenous vein stripping, and a combination of both
procedures.

OPTION SKIN GRAFTING

One systematic review found insufficient evidence of the effects of skin
grafting on ulcer healing.
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Benefits: We found one systematic review (search date 1999, 6 RCTs, 197
people) of skin grafts (autografts or allografts) for venous leg
ulcers.45 In five RCTs, people also received compression bandaging;
two RCTs (98 people) evaluated split thickness autografts; three
RCTs (92 people) evaluated cultured keratinocyte allografts; and
one RCT (7 people, 13 ulcers) compared tissue engineered skin
(artificial skin) with split thickness skin grafts. We found insufficient
evidence to determine whether skin grafting increased the healing
of venous ulcers.45

Harms: Taking a skin graft leaves a wound that itself requires management
and may cause pain. We found no evidence of harm from tissue
engineered skin.

Comment: None.

OPTION LOW LEVEL LASER TREATMENT

Systematic reviews and two subsequent small RCTs found insufficient
evidence of the effects of low level laser treatment on ulcer healing.

Benefits: We found two systematic reviews and two subsequent RCTs.46–49

The first review (search date 1998) identified four RCTs (139
people).46 Two RCTs compared low level laser treatment (see
glossary, p 2589) versus sham treatment and found no significant
difference in healing rates over 12 weeks (17/44 [39%] v 14/44
[32%]; RR 1.21, 95% CI 0.73 to 2.03). One three-arm RCT (30
people) identified by the review compared laser treatment versus
laser treatment plus infrared light or versus non-coherent, unpolar-
ised red light. It found that significantly more ulcers healed com-
pletely after 9 months’ treatment in the group receiving a combi-
nation of laser and infrared light compared with non-coherent,
unpolarised red light (12/15 [80%] v 5/15 [33%]; RR 2.4, 95%
CI 1.12 to 5.13). The fourth RCT identified by the review compared
laser and ultraviolet light and found no significant difference in
healing over 4 weeks.46 The second review (search date 1999, 5
RCTs)47 identified but did not fully describe the four RCTs identified
by the first review. The review did not perform a meta-analysis. The
additional RCT identified by the review (9 people, 12 venous leg
ulcers) compared low level laser treatment with sham treatment
and found limited evidence that ulcer area reduction was greater
with laser over 10 weeks (25% of ulcer area remained unhealed in
people receiving laser v 85% in people receiving sham treatment).47

The RCT did not assess complete ulcer healing. The first subsequent
small RCT (15 people) compared laser therapy plus phototherapy
once weekly for 4 weeks versus sham therapy.48 It found no signifi-
cant difference between laser and sham in ulcer area at 12 weeks.
The second small subsequent RCT (65 people) compared laser,
sham laser, and no treatment (although it is unclear if the “no
additional treatment” was established by randomisation).49 It found
no significant difference between treatments in the change in area
of ulceration (reduction in area: 4.25 cm2 (27%) with laser v

5.21 cm2 (39%) with sham laser v 2.98 cm2 (18%) with no treat-
ment; P value not reported).

Harms: Eye protection is required when using some types of laser as the
high energy beam may lead to damage of the retina.
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Comment: The laser power, wavelength, frequency, duration, and follow up of
treatment were different for all of the studies. The subsequent RCTs
may have lacked power to detect clinically important differences
between laser and sham treatment.

QUESTION What are the effects of interventions to prevent
recurrence?

OPTION COMPRESSION

We found limited evidence that compression reduced recurrence, but
non-compliance with compression is a risk factor for recurrence.

Benefits: Versus no compression: We found one systematic review of
compression hosiery versus no compression (search date 2000, no
identified RCTs),50 and one subsequent RCT.51 The RCT (153
people) found that wearing compression stockings significantly
reduced recurrence at 6 months compared with not wearing com-
pression stockings (21% v 46%; RR 0.46, 95% CI 0.28 to 0.76;
NNT for 6 months’ treatment 2, 95% CI 2 to 5).51 Versus other
forms of compression: We found one systematic review (search
date 2000, 2 RCTs).50 One RCT (166 people) compared two brands
of UK Class 2 stockings (see comment below) and found no
significant difference in recurrence. The larger RCT (300 people)
compared Class 2 and Class 3 stockings (see comment below).
With intention to treat analysis, the RCT found no significant
reduction in recurrence after 5 years with high compression hosiery
(UK Class 3) compared with moderate compression hosiery (UK
Class 2). This analysis may underestimate the effectiveness of the
Class 3 hosiery because a significant proportion of people changed
from Class 3 to Class 2. Both RCTs found that non-compliance with
compression hosiery was associated with recurrence.

Harms: The application of high compression to limbs with reduced arterial
supply may result in ischaemic tissue damage and, at worst,
amputation.31

Comment: Compression hosiery is classified according to the magnitude of
pressure exerted at the ankle; the UK classification states that Class
2 hosiery is capable of applying 18–24 mm Hg pressure and Class
3 is capable of applying 25–35 mm Hg pressure at the ankle. Other
countries use different classification systems. Hosiery reduces
venous reflux by locally increasing venous pressure in the legs
relative to the rest of the body. This effect only takes place while
hosiery is worn. The association between non-compliance with
compression and recurrence of venous ulceration provides some
indirect evidence of the benefit of compression in prevention.
People are advised to wear compression hosiery for life and may be
at risk of pressure necrosis from their compression hosiery if they
subsequently develop arterial disease. Regular reassessment of the
arterial supply is considered good practice, but we found no
evidence about the optimal frequency of assessment. Other meas-
ures designed to reduce leg oedema, such as resting with the leg
elevated, may be useful.
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OPTION SYSTEMIC DRUG TREATMENT

One systematic review found insufficient evidence on the effects of
rutoside or stanozolol on ulcer recurrence.

Benefits: We found one systematic review (search date 1997, 2 RCTs, 198
people) comparing stanozolol or rutoside with placebo in the pre-
vention of leg ulcer recurrence.52 Rutoside: The first RCT (139
people) identified by the review found no significant difference
between rutoside and placebo in recurrence at 18 months (32% v

34%; P = 0.93; no raw data available to calculate CI). Stanozolol:
The second RCT (60 people) identified by the review found no
significant difference between stanozolol and placebo for 6 months
in recurrence at the end of the study (length of follow up not
specified; recurrence in 7/25 [28%] legs with stanozolol v 4/23
[17%]; RR 1.61, 95% CI 0.54 to 4.79).52

Harms: Stanozolol is an anabolic steroid; adverse effects include acne,
hirsutism, amenorrhoea, oedema, headache, dyspepsia, rash, hair
loss, depression, jaundice, and changes in liver enzymes. Tolerance
of rutoside was reported to be good; adverse effects include
headache, flushing, rashes, and mild gastrointestinal
disturbances.53

Comment: None.

OPTION VEIN SURGERY

One RCT identified by a systematic review found insufficient evidence on
the effects of vein surgery on ulcer recurrence.

Benefits: We found one systematic review (search date 1997, 1 RCT, 30
people).52 The identified RCT, which was poorly controlled, com-
pared surgery plus compression hosiery versus compression hosiery
alone for prevention of recurrence. It found a reduced rate of
recurrence when surgery was carried out in addition to the use of
compression hosiery (5% v 24%; RR 0.21, 95% CI 0.03 to 0.80).

Harms: Vein surgery has the usual risks of surgery and anaesthesia.

Comment: The results of the RCT should be interpreted with caution because it
was small and poorly controlled.52 The RCT randomised legs rather
than people.

GLOSSARY
Cultured allogenic bilayer skin replacement Also called human skin equivalent.
This is made of a lower (dermal) layer of bovine collagen containing living human
dermal fibroblasts and an upper (epidermal) layer of living human keratinocytes.
Elastomeric multilayer high compression bandages Usually a layer of padding
material followed by one to three additional layers of elastomeric bandages.
Intermittent pneumatic compression External compression applied by inflatable
leggings or boots either over, or instead of, compression hosiery or bandages. A
pump successively inflates and deflates the boots to promote the return of blood
from the tissues. Newer systems have separate compartments in the boots so that
the foot is inflated before the ankle, which is inflated before the calf.
Iontophoresis The delivery of an ionic substance by application of an electrical
current.
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Low level laser treatment Application of treatment energy (< 10 J/cm2) using
lasers of 50 mW or less.
Short stretch bandages Minimally extensible bandages usually made of cotton
with few or no elastomeric fibres. They are applied at near full extension to form a
semi-rigid bandage.
Therapeutic ultrasound Application of ultrasound to a wound, using a transducer
and a water based gel. Prolonged application can lead to heating of the tissues but,
when used in wound healing, the power used is low and the transducer is
constantly moved by the therapist so that the tissue is not significantly heated.
Topical negative pressure Negative pressure (suction) applied to a wound
through an open cell dressing (e.g. foam, felt).
Unna’s boot An inner layer of zinc oxide impregnated bandage, which hardens as
it dries to form a semi-rigid layer against which the calf muscle can contract. It is
usually covered in an elastomeric bandage.

REFERENCES
1. Callam MJ, Ruckley CV, Harper DR, et al. Chronic

ulceration of the leg: extent of the problem and
provision of care. BMJ 1985;290:1855–1856.

2. Roe B, Cullum N, Hamer C. Patients’ perceptions
of chronic leg ulceration. In: Cullum N, Roe B,
eds. Leg ulcers: nursing management. Harrow:
Scutari, 1995:125–134.

3. Roe B, Cullum N. The management of leg ulcers:
current nursing practice. In: Cullum N, Roe B, eds.
Leg ulcers: nursing management. Harrow: Scutari,
1995:113–124.

4. Vowden KR, Barker A, Vowden P. Leg ulcer
management in a nurse-led, hospital-based clinic.
J Wound Care 1997;6:233–236.

5. Cullum N, Nelson EA, Fletcher AW, et al.
Compression bandages and stockings in the
treatment of venous leg ulcers. In: The Cochrane
Library, Issue 1, 2002. Oxford: Update Software.
Search date 2000; primary sources 19 electronic
databases, hand searches, and personal contacts.

6. Meyer F, Burnand KG, McGuiness C, et al.
Randomized clinical RCT comparing the efficacy of
two bandaging regimens in the treatment of
venous leg ulcer. Br J Surg 2002;89:40–44.

7. Partsch H, Damstra RJ, Tazelaar DJ, et al.
Multicentre, randomised controlled RCT of
four-layer bandaging versus short-stretch
bandaging in the treatment of venous leg ulcers.
VASA 2001;30:108–113.

8. Vowden KR, Mason A, Wilkinson D, et al.
Comaprison of the healing rates and
complications of three four-layer bandage
regimens. J Wound Care 2000;9:269–272.

9. Meyer FJ, Burnand KG, Lagattolla NRF, et al. More
venous leg ulcers are healed by three-layer paste
than by four-layer bandages: a randomised,
controlled, prospective study. Proceedings of the
First World Wound Healing Congress, 74–75,
2000. Australian Wound Management
Association.

10. Callam MJ, Ruckley CV, Dale JJ, et al. Hazards of
compression treatment of the leg: an estimate
from Scottish surgeons. BMJ 1987;295:1382.

11. Chan CLH, Meyer FJ, Hay RJ, et al. Toe ulceration
associated with compression bandaging:
observational study. BMJ 2001;323;1099.

12. Nelson EA, Ruckley CV, Barbenel J. Improvements
in bandaging technique following training. J Wound

Care 1995;4:181–184.
13. Mani R, Vowden K, Nelson EA. Intermittent

pneumatic compression for treating venous leg
ulcers. In: The Cochrane Library, Issue 1, 2002.
Oxford: Update Software. Search date 2001;
primary sources The Cochrane Wound Group Trials

Register and hand searches of journals, relevant
conference proceedings and citations within
obtained reviews and papers and personal contact
with relevant companies.

14. Berliner E, Ozbilgin B, Zarin DA. A systematic
review of pneumatic compression for treatment of
chronic venous insufficiency and venous ulcers. J

Vasc Surg 2003;37:539–44. Search date 2001;
primary source Medline, Embase, Amed, hand
searches from reference lists and suggestions
from experts.

15. Bradley M, Cullum N, Nelson EA, et al. Dressings
and topical agents for healing of chronic wounds:
a systematic review. Health Technol Assess

1999;3 No17(Pt2). Search date 1997; primary
sources Cochrane Library, Medline, Embase, and
Cinahl.

16. Seeley J, Jensen JL, Hutcherson J. A randomised
clinical study comparing a hydrocellular dressing
to a hydrocolloid dressing in the management of
pressure ulcers. Ostomy Wound Manage

1999;45:39–47.
17. Falanga V, Margolis D, Alvarez O, et al. Rapid

healing of venous ulcers and lack of clinical
rejection with an allogeneic cultured human skin
equivalent. Human Skin Equivalent Investigators
Group. Arch Dermatol 1998;134:293–300.

18. Gherardini G, Gurlek A, Evans GRD, et al. Venous
ulcers: improved healing by iontophoretic
administration of calcitonin gene-related peptide
and vasoactive intestinal polypeptide. Plast

Reconstr Surg 1998;101:90–93.
19. La Marc G, Pumilia G, Martino A. Effectiveness of

mesoglycan topical treatment of leg ulcers in
subjects with chronic venous insufficiency. Minerva

Cardioangiol 1999;47:315–319.
20. Stacey MC, Mata SD, Trengove NJ, et al.

Randomised double-blind placebo controlled RCT
of autologous platelet lysate in venous ulcer
healing. Eur J Vasc Endovasc Surg

2000;20:296–301.
21. Robson MC, Phillips TJ, Falanga V, Odenheimer

DJ, Parish LC, Jensen JL, and Steed DL.
Randomized trial of topically applied repifermin
(recombinant human keratinocyte growth
factor–2) to accelerate wound healing in venous
ulcers. Wound Repair Regen 2001;9:347–352.

22. Evans D, Land L. Topical negative pressure for
treating chronic wounds. In: The Cochrane Library,
Issue 1, 2002. Oxford: Update Software. Search
date 2000; primary sources Cochrane Wounds
Group specialised register, experts, relevant
companies, and a hand search.

Venous leg ulcers
W

ounds
2589

 BMJ Publishing Group Ltd 2004



23. O’Meara S, Cullum N, Majid M, et al. Systematic
reviews of wound care management: (3)
antimicrobial agents for chronic wounds. Health

Technol Assess 2000;4(No 21):1–237. Search
date 1997; primary sources Cochrane Library,
Medline, Embase, and Cinahl.

24. Bradley M, Cullum N, Sheldon T. The debridement
of chronic wounds: a systematic review. Health

Technol Assess, 1999; 3 (17 Pt 1). Search date
1997; primary sources 19 electronic databases
(including the Cochrane Wounds Group
Specialised Register) and hand searches of
specialist wound care journals, conference
proceedings and bibliographies of retrieved
relevant publications and personal contact with
appropriate companies and an advisory panel of
experts.

25. Thomas S. Wound management and dressings.

London: Pharmaceutical Press, 1990.
26. Cameron J, Wilson C, Powell S, et al. Contact

dermatitis in leg ulcer patients. Ostomy Wound

Manage 1992;38:10–11.
27. Wu P, Nelson EA, Reid WH, et al. Water vapour

transmission rates in burns and chronic leg ulcers:
influence of wound dressings and comparison with
in vitro evaluation. Biomaterials

1996;17:1373–1377.
28. Flemming K, Cullum N. Therapeutic ultrasound for

venous leg ulcers. In: The Cochrane Library, Issue
1, 2002. Oxford: Update Software. Search date
1999; primary sources Cochrane Wounds Group
specialised register, and hand searches of citation
lists.

29. Peschen M, Vanscheidt W. Low frequency
ultrasound of chronic venous leg ulcers as part of
an out-patient treatment [abstract]. In: Cherry GW,
Gottrup F, Lawrence JC, et al. Fifth European

Conference on Advances in Wound Management.
271. 96. Macmillan.

30. Weichenthal M, Mohr P, Stegmann W, et al.
Low-frequency ultrasound treatment of chronic
venous ulcers. Wound Repair Regen

1997;5:18–22.
31. Jull AB, Waters J, Arroll B. Oral pentoxifylline for

treatment of venous leg ulcers. In: The Cochrane
Library, Issue 1, 2002. Oxford: Update Software.
Search date 2001; primary sources Cochrane
Peripheral Vascular Diseases and Wounds Group,
specialised registers, hand searches of reference
lists, relevant journals and conference
proceedings, personal contact with manufacturer
of pentoxifylline, and experts in the field.

32. Belcaro G, Cesarone MR, Nicolaides AN, et al.
Treatment of venous ulcers with pentoxifylline: a
6-month randomized double-blind placebo
controlled trial. Angiology 2002;53:S45–S47.

33. De Sanctis MT , Belcaro G, Cesarone MR, et al.
Treatment of venous ulcers with pentoxfylline: a
12-month double-blind placebo controlled trial.
Microcirculation and healing. Angiology

2002;53:S49–S51.
34. Guilhou JJ, Dereure O, Marzin L, et al. Efficacy of

Daflon 500 mg in venous leg ulcer healing: a
double-blind, randomized, controlled versus
placebo RCT in 107 patients. Angiology

1997;48:77–85.
35. Glinski W, Chodynicka B, Roszkiewicz J, et al. The

beneficial augmentative effect of micronised
purified flavonoid fraction (MPFF) on the healing of
leg ulcers: an open, multicentre, controlled
randomised study. Phlebology 1999;14:151–157.

36. Da Costa RM, Ribeiro Jesus FM, Aniceto C, et al.
Randomized, double-blind, placebo-controlled,
dose-ranging study of granulocyte–macrophage
colony stimulating factor in patients with chronic
venous leg ulcers. Wound Repair Regen

1999;7:17–25.

37. Scondotto G, Aloisi D, Ferrari P, et al. Treatment of
venous leg ulcers with sulodexide. Angiology

99;50:883–889.
38. Coccheri S, Scondotto G, Agnelli G, et al.

Randomised, double blind, Multicentre, placebo
controlled study of sulodexide in the treatment of
venous leg ulcers. Thromb Haemost

2002;87:947–952.
39. Arosio E, Ferrari G, Santoro F, et al. A

placebo-controlled, double blind study of
mesoglycan in the treatment of chronic venous
ulcers. Eur J Vasc Endovas Surg

2001;22:365–372.
40. Lyon RT, Veith FJ, Bolton L, et al. Clinical

benchmark for healing of chronic venous ulcers.
Venous Ulcer Study Collaborators. Am J Surgery

1998;176:172–175.
41. Wilkinson EAJ, Hawke CI. Does oral zinc aid the

healing of chronic leg ulcers? A systematic
literature review. Arch Dermatol

1998;134:1556–1560. Search date 1997;
primary sources Medline, Embase, Cinahl, Science
Citation Index, Biosis, British Diabetic Association
Database, Ciscom, Cochrane Controlled Register
of Clinical RCTs, Dissertation Abstracts, Royal
College of Nursing Database, electronic databases
of ongoing research, hand searches of wound care
journals and conference proceedings, and contact
with manufacturer of zinc sulphate tablets.

42. Layton AM, Ibbotson SH, Davies JA, et al.
Randomised RCT of oral aspirin for chronic venous
leg ulcers. Lancet 1994;344:164–165.

43. Schultz–Ehrenburg U and Müller B . Two
multicentre clinical trials of two different dosages
of O–�–Hydroxyethyl)–Rutosides in the treatment
of leg ulcers. Phlebology 1993; 8(suppl 1):29–30.

44. Warburg FE, Danielsen L, Madsen SM, et al. Vein
surgery with or without skin grafting versus
conservative treatment for leg ulcers. Acta

Dermatol Vereol 1994;74:307–309.
45. Jones JE, Nelson EA. Skin grafting for venous leg

ulcers. In: The Cochrane Library, Issue 1, 2002.
Oxford: Update Software. Search date 1999;
primary sources Cochrane Wounds Group
specialised register, hand searches of reference
lists, relevant journals, conference proceedings,
and personal contact with experts in the field.

46. Flemming K, Cullum N. Laser therapy for venous
leg ulcers. In: The Cochrane Library, Issue 1,
2002. Oxford: Update Software. Search date
1998; primary sources 19 electronic databases,
hand searches of journals, conference
proceedings, and bibliographies.

47. Schneider WL, Hailey D. Low level laser therapy for
wound healing. Alberta Heritage Foundation
Report 1999. Search date 1999; primary sources
Medline, HealthStar, Embase, Dissertation
Abstracts, Current Contents, Cinahl, Cochrane
Library, the Internet.

48. Lagan KM, McKenna T, Witherow A, et al.
Low-intensity laser therapy/combined
phototherapy in the management of chronic
venous ulceration: a placebo-controlled study. J

Clin Laser Med Surg 2002;20:109–116.
49. Franek A, Krol P, Kucharzewski M. Does low output

laser stimulation enhance the healing of crural
ulceration? Some critical remarks. Med Eng Phys

2002;24:607–615.
50. Cullum N, Nelson EA, Flemming K, et al.

Systematic reviews of wound care management:
(5) beds; (6) compression; (7) laser therapy,
therapeutic ultrasound, electrotherapy and
electromagnetic therapy. Health Technol Assess

2001;5(9). Search date 2000; primary sources
Cochrane Wounds Group specialised register, 19
electronic databases (up to December 1999), and
hand searches of relevant journals, conferences

Venous leg ulcers
W

ou
nd

s
2590

 BMJ Publishing Group Ltd 2004



and bibliographies of retrieved publications, and
personal contact with manufacturers and an
advisory panel of experts.

51. Vandongen YK, Stacey MC. Graduated compression
elastic stockings reduce lipodermatosclerosis and
ulcer recurrence. Phlebology 2000;15:33–37.

52. Cullum N, Fletcher A, Semlyen A, et al.
Compression therapy for venous leg ulcers. Qual

Health Care 1997;6:226–231. Search date

1997; primary sources 18 databases, including
Medline, Embase, Cinahl with no restriction on
date, hand searches of relevant journals,
conference proceedings, and correspondence with
experts to obtain unpublished papers.

53. Taylor HM, Rose KE, Twycross RG. A double-blind
clinical RCT of hydroxyethylrutosides in obstructive
arm lymphoedema. Phlebology 1993;8(suppl
1):22–28.

E Andrea Nelson
Senior Research Fellow

Centre for Evidence Based Nursing
Department of Health Sciences

University of York
York
UK

Nicky Cullum
Professor

Centre for Evidence Based Nursing
Department of Health Sciences

University of York
York
UK

June Jones
Clinical Nurse Specialist

Southport and Formby PCT
Southport

UK

Competing interests: EAN has been reimbursed for
attending symposia by Smith and Nephew, Huntleigh

Healthcare Ltd, Convatec, and Johnson & Johnson.
EAN and NC are applicants on a RCT of compression

bandages for which Beiersdorf UK Ltd provided RCT
related education. JJ has been reimbursed for

attending symposia by 3M.

TABLE 1 NNTs for healing of leg ulcers (see text, p 2578).

Intervention NNT (95% CI)

Elastomeric multilayer compression v non-elastomeric
multilayer compression bandages

5 (3 to 12)5

Multilayer high compression v single layer compression
bandages

6 (4 to 18)5

Pentoxifylline 400 mg three times a day v placebo
(concurrent use of compression)

6 (4 to 14)31

Peri-ulcer injection of GM–CSF (400 �g) v placebo 2 (1 to 17)36

Cultured allogenic bilayer skin equivalent v non-adherent
dressing

7 (4 to 41)17

Sulodexide plus compression v compression alone 4 (3 to 9)37,38

GM–CSF, granulocyte–macrophage colony stimulating factor.
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